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requirements, the present application constitutes a con 
tinuation-in-part of U.S. patent application Ser. No. To 
be assigned by USPTO), entitled “LOW INVASIVE 
TECHNIQUE USING COMPTON SCATTERED 
X-RAY VISUALIZING, IMAGING, OR INFORMA 
TION PROVIDING TO DIFFERENTIATE AT LEAST 
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SOME DISSIMILAR MATTER, naming Edward S. 
Boyden, Glenn B. Foster, Roderick A. Hyde, Muriel Y. 
Ishikawa, Edward K.Y. Jung, Eric C. Leuthardt, Robert 
W. Lord, Nathan P. Myhrvold, Dennis J. Rivet, Michael 
A. Smith, Clarence T. Tegreene, Thomas A. Weaver, 
Charles Whitmer, Lowell L. Wood, Jr. and VictoriaY. H. 
Wood, as inventors, filed Jan. 28, 2008, which is cur 
rently co-pending, or is an application of which a cur 
rently co-pending application is entitled to the benefit of 
the filing date. 

(0.014 13. For purposes of the USPTO extra-statutory 
requirements, the present application constitutes a con 
tinuation-in-part of U.S. patent application Ser. No. To 
be assigned by USPTO), entitled “ABLATIVE TECH 
NIQUE USING COMPTON SCATTERED X-RAY 
VISUALIZING, IMAGING, OR INFORMATION 
PROVIDING BASED ON MATTER MATERIAL 
DENSITY, naming Edward S. Boyden, Glenn B. Fos 
ter, Roderick A. Hyde, Muriel Y. Ishikawa, Edward K.Y. 
Jung, Eric C. Leuthardt, Robert W. Lord, Nathan P. 
Myhrvold, Dennis J. Rivet, Michael A. Smith, Clarence 
T. Tegreene, Thomas A. Weaver, Charles Whitmer, Low 
ell L. Wood, Jr. and Victoria Y. H. Wood, as inventors, 
filed Jan. 28, 2008, which is currently co-pending, or is 
an application of which a currently co-pending applica 
tion is entitled to the benefit of the filing date. 

(0.015 14. For purposes of the USPTO extra-statutory 
requirements, the present application constitutes a con 
tinuation-in-part of U.S. patent application Ser. No. To 
be assigned by USPTO), entitled “LIMITING ABLA 
TION BASED AT LEAST PARTIALLY ON COMP 
TON SCATTERED X-RAY VISUALIZING, IMAG 
ING, OR INFORMATION PROVIDING”, naming 
Edward S. Boyden, Glenn B. Foster, Roderick A. Hyde, 
Muriel Y. Ishikawa, Edward K. Y. Jung, Eric C. 
Leuthardt, Robert W. Lord, Nathan P. Myhrvold, Dennis 
J. Rivet, Michael A. Smith, Clarence T. Tegreene, Tho 
mas A. Weaver, Charles Whitmer, Lowell L. Wood, Jr. 
and Victoria Y. H. Wood, as inventors, filed Jan. 28, 
2008, which is currently co-pending, or is an application 
of which a currently co-pending application is entitled to 
the benefit of the filing date. 

0016) 15. For purposes of the USPTO extra-statutory 
requirements, the present application constitutes a con 
tinuation-in-part of U.S. patent application Ser. No. To 
be assigned by USPTO), entitled “CAUTERIZING 
BASED AT LEAST PARTIALLY ON COMPTON 
SCATTEREDX-RAYVISUALIZING, IMAGING, OR 
INFORMATION PROVIDING”, naming Edward S. 
Boyden, Glenn B. Foster, Roderick A. Hyde, Muriel Y. 
Ishikawa, Edward K.Y. Jung, Eric C. Leuthardt, Robert 
W. Lord, Nathan P. Myhrvold, Dennis J. Rivet, Michael 
A. Smith, Clarence T. Tegreene, Thomas A. Weaver, 
Charles Whitmer, Lowell L. Wood, Jr. and VictoriaY. H. 
Wood, as inventors, filed Jan. 28, 2008, which is cur 
rently co-pending, or is an application of which a cur 
rently co-pending application is entitled to the benefit of 
the filing date. 

(0.017. 16. For purposes of the USPTO extra-statutory 
requirements, the present application constitutes a con 
tinuation-in-part of U.S. patent application Ser. No. To 
be assigned by USPTO), entitled “MATTER DIS 
PLACEMENT BASED AT LEAST PARTIALLY ON 
COMPTON SCATTERED X-RAY VISUALIZING, 
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IMAGING, OR INFORMATION PROVIDING”, nam 
ing Edward S. Boyden, Glenn B. Foster, Roderick A. 
Hyde, Muriel Y. Ishikawa, Edward K. Y. Jung, Eric C. 
Leuthardt, Robert W. Lord, Nathan P. Myhrvold, Dennis 
J. Rivet, Michael A. Smith, Clarence T. Tegreene, Tho 
mas A. Weaver, Charles Whitmer, Lowell L. Wood, Jr. 
and Victoria Y. H. Wood, as inventors, filed Jan. 28, 
2008, which is currently co-pending, or is an application 
of which a currently co-pending application is entitled to 
the benefit of the filing date. 

0018. The United States Patent Office (USPTO) has pub 
lished a notice to the effect that the USPTO's computer pro 
grams require that patent applicants reference both a serial 
number and indicate whether an application is a continuation 
or continuation-in-part. Stephen G. Kunin, Benefit of Prior 
Filed Application, USPTO Official Gazette Mar. 18, 2003, 
available at http://www.uspto.gov/web/offices/com/sol/og/ 
2003/week1 1/patbene.htm. The present Applicant Entity 
(hereinafter Applicant”) has provided above a specific ref 
erence to the application(s) from which priority is being 
claimed as recited by statute. Applicant understands that the 
statute is unambiguous in its specific reference language and 
does not require either a serial number or any characteriza 
tion, Such as "continuation' or “continuation-in-part for 
claiming priority to U.S. patent applications. Notwithstand 
ing the foregoing, Applicant understands that the USPTO's 
computer programs have certain data entry requirements, and 
hence Applicant is designating the present application as a 
continuation-in-part of its parent applications as set forth 
above, but expressly points out that such designations are not 
to be construed in any way as any type of commentary and/or 
admission as to whether or not the present application con 
tains any new matter in addition to the matter of its parent 
application(s). 
0019 All subject matter of the Related Applications and of 
any and all parent, grandparent, great-grandparent, etc. appli 
cations of the Related Applications is incorporated herein by 
reference to the extent Such subject matter is not inconsistent 
herewith. 

TECHNICAL FIELD 

0020 Certain aspects of this disclosure can relate to, but 
are not limited to, a variety of embodiment of Compton scat 
tered X-ray visualizer, imager, or information providers, and 
associated mechanisms and/or techniques. 

BRIEF DESCRIPTION OF THE FIGURES 

0021 FIG. 1 is a block diagram of one embodiment of a 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0022 FIG. 2 is a diagram of a scattering event in which an 
X-ray photon is scattered. Such as can be performed by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider, 
0023 FIG. 3 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0024 FIG. 4 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0025 FIG. 5 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
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provider that can control an application of the applied X-ray 
and/or the scattered X-ray at least partially using a directional 
antenna, 
0026 FIG. 6 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider that can control an application of the applied X-ray 
and/or the scattered X-ray at least partially using a beam 
former; 
0027 FIG. 7 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider that can control an application of the applied X-ray 
and/or the scattered X-ray at least partially by limiting pas 
sage of the applied X-ray and/or the scattered X-ray; 
0028 FIG. 8 is a diagram of certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider that can control a reception of the scattered X-ray; 
(0029 FIG. 9 shows another embodiment of the Compton 
scattered X-ray receiving assembly that is configured to out 
put information; 
0030 FIG. 10 shows a diagram of the Compton scattered 
X-ray visualizer, imager, or information provider used in 
combination with at least one tool; 
0031 FIG. 11 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0032 FIG. 12 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0033 FIG. 13 is a diagram of yet another embodiment of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider; 
0034 FIG. 14 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a collimator, 
0035 FIG. 15 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a collimator, 
0036 FIG. 16 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a collimator, 
0037 FIG. 17 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a collimator, 
0038 FIG. 18 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a collimator, 
0039 FIG. 19 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a scanning shield portion; 
0040 FIG. 20 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider in which an other electromagnetic radiation beam is 
applied to the applied X-ray; 
0041 FIG. 21 is a diagram of another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider including a collimator or scanning shield portion; 
0042 FIG. 22 is a diagram illustrating certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider Such as may occur during certain types 
of Volumetric visualization, imaging, or information provid 
1ng 
0043 FIG. 23 is a diagram illustrating a variation of view 
resulting from motion from FIG. 22 of certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
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mation provider Such as may occur during certain types of 
Volumetric visualization, imaging, or information providing: 
0044 FIG. 24 shows a flow chart of one embodiment of 
visualization, imaging, or information providing, Such as may 
occur using certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider as 
described with respect to FIGS. 22 and 23; 
004.5 FIG.25 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
including an embodiment of a control or adjustment mecha 
nism; 
0046 FIG. 26 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
including another embodiment of the control or adjustment 
mechanism; 
0047 FIG.27 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
including yet another embodiment of the control or adjust 
ment mechanism; 
0048 FIG.28 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
including another embodiment of the control or adjustment 
mechanism; 
0049 FIG. 29 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider configured to visualize, image, and/or provide infor 
mation from at least a Surface of an individual; 
0050 FIG. 30 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider configured to visualize, image, and/or provide infor 
mation within a volume from a first prescribed depth to a 
second prescribed depth: 
0051 FIG.31 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider; 
0052 FIG. 32 shows yet another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0053 FIG.33 shows a diagram of an at least the portion of 
an individual (e.g., human) being visualized, imaged, or 
image provided by one embodiment of the Compton scattered 
X-ray visualizer, imager, or information provider, 
0054 FIG. 34 shows a block diagram of a Compton scat 
tered X-ray visualization, imaging, or information providing 
process using the Compton scattered X-ray visualizer, 
imager, or information provider Such as described with 
respect to FIG.33: 
0055 FIG.35 is a diagram of the at least the portion of the 
individual being visualized, imaged, or image provided by 
another embodiment of the Compton scattered X-ray visual 
izer, imager, or information provider, 
0056 FIG. 36 shows a block diagram of another Compton 
scattered X-ray visualization, imaging, or information pro 
viding process using the Compton Scattered X-ray visualizer, 
imager, or information provider Such as described with 
respect to FIG.35: 
0057 FIG. 37 shows a diagram of one embodiment of an 
at least one emitter portion that can be included in certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider, 
0058 FIG.38 shows a diagram of another embodiment of 
the emitter portion that can be included in certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider; 
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0059 FIG. 39 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider as used by a dentist; 
0060 FIG. 40 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of an ablating 
device; 
0061 FIG. 41 is a diagram of an internal embodiment 
(e.g., scope-based) of the Compton Scattered X-ray visual 
izer, imager, or information provider, 
0062 FIG. 42 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of a matter 
treating tool portion; 
0063 FIG. 43 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of the matter 
treating tool portion that is adjustable and/or controllable; 
0064 FIG. 44 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of an energy 
based ablating device; 
0065 FIG. 45 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of the energy 
based ablating device that can controllably or adjustably 
apply one or more beams to a desired ablating region; 
0.066 FIG. 46 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of the energy 
based ablating device applying multiple beams that are 
focused to the desired ablating region; 
0067 FIG. 47 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of the energy 
based ablating device applying multiple beams that are posi 
tioned orangled to the desired ablating region; 
0068 FIG. 48 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of a chemical 
based ablating device; 
0069 FIG. 49 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of an ultra 
Sound-based ablating device; 
0070 FIG.50 is a diagram of an adjustable or controllable 
embodiment of the Compton scattered X-ray visualizer, 
imager, or information provider associated with certain 
embodiments of an ultrasound-based ablating device; 
0071 FIG. 51 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of an ultra 
Sound-based ablating device that relies at least partially on 
microbubbles within theat least some matter of the at least the 
portion of the individual; 
0072 FIG. 52 is a diagram of an embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider associated with certain embodiments of an ablating 
device or treating tool that can be used to delineate a desired 
ablating region; 
0073 FIG. 53 is a partial cross-section of certain skin and 
Subsurface layers of an individual (e.g., human) that can be 
visualized, imaged, or have information provided; 
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0074 FIG. 54 is a partial cross-section of certain skin and 
Subsurface layers of the individual including a skin aberration 
(e.g., a melanoma); 
0075 FIG.55 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
including an embodiment of an at least one display portion 
configured as a personal display or information provider por 
tion; 
0076 FIG. 56 shows one embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
including an embodiment of the at least one display portion 
configured as a group display or information provider por 
tion; 
0077 FIG. 57 shows a flexible embodiment of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider; 
0078 FIG.58 shows an embodiment of the Compton scat 
tered X-ray visualizer, imager, or information provider that 
can be positioned by the user; 
0079 FIG.59 shows another embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
that illustrates a wound or injury, as well as a desired ablating 
region; 
0080 FIG. 60 shows yet another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0081 FIG. 61 shows one animal-based embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider; 
0082 FIG. 62 shows another animal-based embodiment 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider; 
I0083 FIG. 63 shows one embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider in 
which the at least one emitter portion is situated at least 
partially externally to the at least the portion of the individual 
while the at least one Compton scattered X-ray receiving 
assembly is situated at least partially externally to the at least 
the portion of the individual; 
0084 FIG. 64 shows one embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider in 
which the at least one emitter portion is situated at least 
partially internally to the at least the portion of the individual 
while the at least one Compton scattered X-ray receiving 
assembly is situated at least partially externally to the at least 
the portion of the individual; 
I0085 FIG. 65 shows one embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider in 
which the at least one emitter portion is situated at least 
partially externally to the at least the portion of the individual 
while the at least one Compton scattered X-ray receiving 
assembly is situated at least partially internally to the at least 
the portion of the individual; 
I0086 FIG. 66 shows one embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider in 
which the at least one emitter portion is situated at least 
partially internally to the at least the portion of the individual 
while the Compton scattered X-ray receiving assembly is 
situated at least partially internally to the at least the portion of 
the individual; 
I0087 FIG.67 shows another embodiment of the Compton 
scattered X-ray receiving assembly that is associated with a 
tool; 
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I0088 FIG. 68 shows one embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
that is being utilized for image combination; 
I0089 FIG. 69 shows a diagram of one embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider that is configured to provide a time of flight mea 
Surement, 
(0090 FIG.70 is a flow chart of an embodimentofa Comp 
ton depth scattering visualizing, imaging, of information pro 
viding technique as can be performed by certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider of FIG. 1, and other locations through 
this disclosure; and 
0091 FIG.71 is a flow chart of an embodiment of another 
Compton depth scattering visualizing, imaging, of informa 
tion providing technique as can be performed by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider of FIG. 1, and other locations 
through this disclosure. 

DETAILED DESCRIPTION 

0092. At least certain portions of the text of this disclosure 
(including claims, detailed description, and/or drawings as 
set forth herein) can Support various different claim group 
ings and/or various different applications. Although, for sake 
of convenience and understanding, the detailed description 
can include section headings that generally track various 
different concepts associated with claims or general concepts 
contained therein, and the detailed description is not intended 
to limit the scope of the invention as set forth by each par 
ticular claim. It is to be understood that support for the various 
applications or portions thereofthereby, can appear through 
out the text and/or drawings at one or more locations, irre 
spective of the section headings. 

1. Certain Embodiments of a Compton Scattered 
X-Ray Visualizer, Imager, or Information Provider; 

and Associated Visualization, Imaging, or 
Information Providing Techniques 

0093. This disclosure describes a number of applications, 
a variety of embodiments, as well as associated techniques, 
pertaining to different embodiments of a Compton scattered 
X-ray visualizer, imager, or information provider 100 as 
described in block form with respect to FIG. 1. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, as described in this 
disclosure, can visualize, image, and/or provide information 
pertaining to a variety of matter of at least a portion of an 
individual. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to visualize, image, or provide information per 
taining to the matter of the at least the portion of the individual 
within at least one visualization, imaging, or information 
providing depth range to at least one prescribed visualization, 
imaging, or information providing depth 170. 
0094 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
applied in combination with and/or used in combination with 
a tool or other device that can be used for such process(es), for 
example, as to examine, cut matter, separate matter, probe, 
and/or treat the individual. As such, certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can be used to strategically position a vari 
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ety of the tool(s) or other devices to be used for the treatment. 
Certain non-limiting examples of the variety of tools can 
include, for example: at least one ablator device, at least one 
cutting device, at least one grinding device, at least one ultra 
Sound device, at least one cauterizing device, at least one 
separating device, at least one treating device, at least one 
examining device, at least one probing device, etc. as 
described in this disclosure. Various embodiments of an abla 
tor can be at least partially X-ray, laser, optical, thermal, 
chemical, or other configured, as described in this disclosure, 
Such that it may be desirable to accurately position during use. 
Within this disclosure, the term “ablating can, depending on 
context, refer to an item that destroys, vaporizes, cauterizes, 
displaces, or otherwise modifies adverse conditions and/or 
effects of any matter by an application of energy, X-rays, 
light, photons, lasers, and/or chemicals, etc. 
0095 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to perform Compton Scattered X-ray visualizing, 
imaging, or information providing based at least partially on 
Compton Scattering of X-rays within the at least Some matter 
of the at least the portion of the individual, as described 
through this disclosure. FIG. 2 shows, in general, a schematic 
diagram of a scattering event in which an X-ray photon of an 
applied X-ray 120 may contacts a target electron 120 (the 
target electron may be included in the “matter of the indi 
vidual as described in this disclosure) to form the X-ray 
photon of a scattered X-ray 122. As a result of the energy 
transferred/used by Scattering within the scattering event, the 
X-ray photons generally lose energy during their transitions 
from the applied X-ray 120 to the scattered X-ray 122. 
0096. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 as 
described with respect to FIG. 1 can thereby include, but is 
not limited to, an at least one emitter portion 150, an at least 
one Compton Scattered X-ray receiving assembly 151, and a 
visualizing, imaging, or information providing controller 97. 
Certain embodiments of the at least one emitter portion 150 
can generate the at least one applied X-ray 120, which may be 
at least partially directed towards the at least some matter of 
the at least the portion of the individual. Certain embodiments 
of the at least one Compton Scattered X-ray receiving assem 
bly 151 can include, but is not limited to, at least one detector 
portion 152 and/or the at least one display portion 154. Cer 
tain embodiments of the Compton scattered X-ray receiving 
assembly 151 can visualize, image, and/or provide informa 
tion which can thereupon be analyzed, displayed, computed, 
and/or processed, etc. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
may allow the visualization, image, or information provided 
to be captured and/or combined based at least partially on 
Such mathematical or computational techniques as: deconvo 
lution, transform (e.g., integral transform, inverse Fourier 
transform, inverse FFT, etc.), image subtraction, weighted 
Subtraction, functional Subtraction, weighted Subtraction, 
functional Subtraction, inverse integral transform, Subtractive 
inverse integral transform, inverse functional transform, and 
Subtractive inverse functional transform, or other such pro 
cesses or computations. Such visualization, imaging, or infor 
mation providing may occur either on a one time, multiple 
times, repetitive, continuous, or other similar basis, perhaps 
in an as-programmed, user controlled, as-desired, or other 
Suitable manner. 
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0097. This disclosure provides a number of embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 that can visualize, image, or provide 
information as to a region of the at least some matter of the at 
least a portion of the individual which is desired to be ablated 
using an ablating device 380, as described later in this disclo 
Sure with respect to FIG. 40, and Such region may, depending 
on context, be referred to herein as a “desired ablating 
region'. Such desired ablating region(s) may be at or near a 
Surface delineating the at least some matter of the at least a 
portion of the individual, or alternately may be at Some pre 
scribed or desired depth from the surface within the at least 
some matter of the at least the portion of the individual delin 
eating the at least Some matter of the at least a portion of the 
individual. The position or depth of the desired ablating 
region within the at least some matter of the at least the 
portion of the individual may be adjustable in certain embodi 
ments as described in this disclosure. 

0.098 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, as well 
as associated tools, ablating portions, etc., as described in this 
disclosure may be configured to limit contact with or damage 
to “sensitive or vital structures” of the individual, and/or 
allow interaction with such sensitive or vital structures. For 
example, during normal operation, it may be desired to iden 
tify a tumor, injury, infection, and/or abnormal tissue, etc. as 
described in this disclosure in a manner that allows identifi 
cation of location or identity of critical anatomic structures, 
such as to either to avoid them (avoid hitting an artery, nerve, 
or organ) or to interact with them (ie to find an artery for 
vascular repair, an organ for alteration, etc). Within this dis 
closure, “sensitive' as it applied to the at least some matter of 
the at least the portion of the individual can a variety of 
meanings such as, e.g., mechanically fragile, painful, non 
feeling but vital. 
0099 Certain embodiments of the ablation device may 
perform ablation that is positioned and/or located based at 
least partially on Compton Scattered visualizing, imaging, or 
information providing as provided by the Compton scattered 
X-ray visualizer, imager, or information provider 100. For 
example, certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
determine the desired ablating region (where it is desired to 
ablate) Such as may be defined by a coordinate system, then 
certain embodiments of the ablating device 380 can perform 
one or more ablation events at the desired ablating region. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 may share one or 
more components, processes, and/or events with certain 
embodiments of the ablating device 380; or alternately certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be physically and/or 
operationally distinct from certain embodiments of the ablat 
ing device 380. Within this disclosure, the term “ablating 
may, or may not, depending upon context, include cauterizing 
and/or displacing at least some matter. 
0100. Within this disclosure, the ablating device 380 can 
perform a variety of ablation processes including, but not 
limited to, X-ray ablation, photon ablation, ultrasound abla 
tion, chemical ablation, thermal ablation, laserablation, opti 
cal ablation, etc. as described in this disclosure, many 
embodiments of which are generally understood by those 
skilled in the pertinent arts. The type of ablation selected, as 
well as the particulars of the Compton scattered visualizing, 
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imaging, or information providing, can be selected based at 
least partially on the particulars of the individual Such as a 
person, an animal, an organism, or a plant. Within this dis 
closure, depending on context, cauterizing may or may not be 
considered as a type of ablation. 
0101 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
thereby visualize, image, or provide information Such as may 
be viewed by human users, and thereby may be considered as 
“eyes' such as may provide sight into or at least Some matter 
of the at least the portion of the individual by doctors, dentists, 
medical assistants, emergency technicians, or other users. In 
certain instances, such visualizing, imaging, or information 
providing may be provided relatively non-invasively or with 
limited invasiveness. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be designed or configured to limit invasiveness to 
Such individuals as persons or animals. For example, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be used to locate 
many hard to locate or difficult to treat events or characteris 
tics as tumors, cancers, infections, wounds (e.g., bullet, 
explosive, shrapnel, sharp, or blunt object, etc.) Such as may 
be Compton Scattered X-ray visualized, imaged, or informa 
tion provided either at, near, or some distance from a surface. 
Such events or characteristics may be quite difficult to locate 
with conventional imagers, etc., or alternately may have Such 
difficulties are necessitating incisions or cuts to provide Such 
imaging, may apply a considerable amount of undesirable 
radiation Such as X-rays through a considerable portion of the 
individual, may be quite expensive to operate, and/or alter 
nately may provide limited output which may require skilled 
interpretation to locate areas of concern. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured to provide 
detailed examination, based on density of matter, etc. as 
described in this disclosure, with limited invasiveness. 
0102. Such low or limited-invasiveness of certain embodi 
ments of the ablating device 380 as well as certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be particularly useful in limit 
ing injury to Such individuals as human medical or dental 
patients, rescue or emergency victims, etc. Such devices 
could be used to limit Surgical involvement or complexity, 
associated infection, anesthesia, etc. that are involved in 
numerous Surgeries, procedures, examinations, etc. ofa Vari 
ety of the individuals. The low or limited-invasiveness of 
certain embodiments of the ablating device 380 as well as 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 can thereby provide 
Such limited to a large variety of localized conditions, symp 
toms, injuries, while limiting injury, aggravation, etc. to Sur 
rounding parts of the at least some matter of the at least the 
portion of the individual. 
0103 Much of the selection of the configuration as well as 
use of the ablating device 380 can be based at least partially on 
the use, configuration, as well as other factors of the indi 
vidual. Certain embodiments of the ablating device 380, for 
example, can be configured to ablate tumors or cancers at, 
nearby, or remote from a surface of the at least some matter of 
the at least the portion of the individual based at least partially 
on coordinated determination of the desired ablating region at 
least partially from the Compton scattered X-ray visualizer, 
imager, or information provider 100. Certain embodiments of 
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the ablating device 380, for example, can be configured to 
perform an ablation based at least partially on a condition of 
organs (e.g., brain, heart, liver, etc.), tissue, etc. situated at, 
nearby, or remote from a surface of the at least some matter of 
the at least the portion of the individual based at least partially 
on coordinated determination of the desired ablating region at 
least partially from the Compton scattered X-ray visualizer, 
imager, or information provider 100. Certain embodiments of 
the ablating device 380, for example, can be configured to 
perform an ablation that can cauterize blood, and other bodily 
fluids, based at least partially on detecting a blood flow or 
blood pooling condition of blood conduits, organs, tissue, etc. 
situated at, nearby, or remote from a surface of the at least 
some matter of the at least the portion of the individual based 
at least partially on coordinated determination of the desired 
ablating region at least partially from the Compton scattered 
X-ray visualizer, imager, or information provider 100. Cer 
tain embodiments of the ablating device 380, for example, 
can be configured to perform a cauterizing ablation based at 
least partially on a blood flow or blood pooling condition of 
blood conduits, organs, tissue, etc. situated at, nearby, or 
remote from a surface of the at least some matter of the at least 
the portion of the individual based at least partially on coor 
dinated determination of a need for cauterizing within the 
desired ablating region at least partially from the Compton 
scattered X-ray visualizer, imager, or information provider 
1OO. 

0104 Certain embodiments of the ablating device 380, for 
example, can be configured to perform an ablation based at 
least partially on condition of Such matter a bones, spinal 
columns, implants, etc. situated at, nearby, or remote from a 
surface of the at least some matter of the at least the portion of 
the individual based at least partially on coordinated determi 
nation of the desired ablating region at least partially from the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. These examples of ablation as performed at 
least partially on output from the Compton scattered X-ray 
visualizer, imager, or information provider 100 that are 
described are intended to be illustrative in nature, but not 
limiting in scope. 
0105 Certain embodiments of the ablating device 380 that 
may be used by certain embodiments of Compton scattered 
X-ray visualizer, imager, or information provider 100 may be 
considered as a “tool for that may be used by such users as 
doctors, dentists, medical assistants, emergency technicians, 
etc. that may allow the respective users to treat events or 
conditions of the individuals, in many instances non-inva 
sively or with limited invasiveness. Certain embodiments of 
the ablating device 380 can be designed or configured to limit 
invasiveness by Such tools and/or the associated Compton 
scattered X-ray visualizer, imager, or information provider 
100 to such individuals as persons or animals. For example, 
certain embodiments of the ablating device 380 can be con 
figured to provide ablations (at Such ablating regions as Sur 
face, through matter, etc.) without the necessity for incisions, 
cutting, separating tissue, etc. as well as the trauma associated 
therewith. Additionally, certain embodiments of the ablating 
device 380 can be configured to limit levels of such electro 
magnetic radiation Such as photons, X-rays, etc. as may be 
applied to persons or animals to regions of the matter of the 
individual that fall outside the desired ablating region while 
providing Sufficient electromagnetic radiation within the 
desired ablating region to effect the particular desired ablat 
ing action. 
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010.6 Additionally, certain embodiments of the ablating 
device 380 can be used to cauterize the at least some matter of 
the at least the portion of the individual. Such cauterizing can 
often be performed by application of sufficient energy to 
cauterize the blood, blood components, etc. The amount, 
frequency, and other parameters of the ablating energy may 
have to be selected based at least partially on such blood 
parameters as blood condition and flow, blood conduit type 
(artery, vein, capillary, etc.), etc. As such, certain embodi 
ments of the ablating device 380 can be configured to cauter 
ize the at least some matter of the at least a portion of the 
individual with a lack or invasiveness or noninvasively, even 
a considerable depth of the at least some matter of the at least 
a portion of the individual. Such cauterizing using certain 
embodiments of the ablating device 380 can be particularly 
useful since conventional Surgeries or treatments for certain 
bleeding injuries or bleeding illnesses can cause considerable 
blood-loss, dangerous condition, and/or even shock, further 
injury, or death. 
0107 This disclosure provides a number of embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 that can visualize, image, or provide 
information which can be used in conjunction with at least 
one tool to effect movement of the at least some matter of the 
at least the portion of the individual by the at least one tool. 
Such movement of the at least some matter of the at least the 
portion of the individual can be performed by such tools as 
probes, cutters, muscle actuators, etc. which can effect move 
ment with or without additional sight by the user/operator of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100. 
0108 For example, with orthopedic embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, the position of broken or injured bones, spinal 
column, etc. can be visualized, imaged, or have information 
provided thereabout. Thereupon, based upon the actual posi 
tion of the broken or injured bones, spinal column, etc. as 
compared with their respective desired position, certain tools, 
probes, scope fittings, etc. can operate based on the visual 
ization, image, or information provided by certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 (e.g., apply a certain pressure 
against a bone segment to displace the injured bones, spinal 
column, etc. a desired distance/direction). Such tools, probes 
cutters, etc. can be applied via relatively a relatively minor 
incision, and thereby Such Surgery might involve low inva 
siveness. 

0109 As such, certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 as 
well as certain embodiments of the ablating device 380 can be 
configured and/or operated as to limit the invasiveness of 
Surgery that can be performed on a variety of users, in many 
instances through a considerable depth into the at least some 
matter of the at least a portion of the individual. Many sur 
geries may be dangerous, be painful, require considerable 
anesthesia, allow the introduction of trauma and/or infection, 
and/or may even be life threatening. As such, the limiting of 
the invasiveness of the surgery by certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 as well as certain embodiments of the ablating 
device 380 may be considered as potentially increasing the 
safety and desired effectiveness of many embodiments of 
many examinations, many Surgeries, many emergency 
responses, many treatments, etc. 
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0110 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 as well 
as certain embodiments of the ablating device 380 may be 
configured to be relatively affordable, and may be configured 
as to be relatively portable, as compared with certain conven 
tional imagers. Such benefits of certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 as well as certain embodiments of the ablating 
device 380 may allow for their use in emergency situations, 
relatively remote geographic regions, relatively poor regions, 
etc. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 as well as 
certain embodiments of the ablating device 380, largely as a 
result of their increased affordability, can be provided in 
considerably numbers, as appropriate, through hospitals, 
doctor and dentist offices, emergency vehicles, rescue situa 
tions, etc. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may be 
provided in Sufficient numbers through hospitals, doctor 
offices, dental offices, Veterinarian, emergency care provid 
ers, etc. as to allow at least certain of the devices to be 
designed, configured, and/or used for a particular use. Con 
sider that certain conventional imagers as certain MRIs, for 
example, are so expensive as to limit their availability to 
perhaps one per hospital or medical center, etc. Such expen 
sive conventional imagers likely have to be used for multiple 
purposes, such as to justify their expense. As such, many 
developing and developed regions could expect an increased 
availability of less-invasive embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
1OO. 

0111 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
used to detect, locate, and/or avoid a variety of the desired 
ablating region 380 that may be characterized as targeted, 
dissimilar, or distinct matter. In certain instances. Such as 
targeted matter may be considered as aberration or inconsis 
tencies of the matter situated at least partially within the at 
least the portion of the individual. Such distinct matter that 
could be Compton Scattered X-ray visualized, imaged, or 
information provided may include, but is not limited to, injury 
sites, infection sites, cauterization sites, blood vessels (arter 
ies, veins, capillaries, etc.), cancer cells, bones or boney mat 
ter, edges of organs or bones, fatty matter, etc. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be used to detect a 
variety of targeted matter through a prescribed depth of the 
matter. As such, certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can be used to locate and/or avoid a variety of the targeted 
matter of the at least the portion of the individual. Such 
locating or avoiding by certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be performed by at least part of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
itself, using at least part of the field of view of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, and/or by at least part of a tool or other device at least 
partially associated with the Compton scattered X-ray visu 
alizer, imager, or information provider 100. Within certain 
aspect of this disclosure, certain embodiments of the ablating 
device 380 may thereby be considered, depending on context, 
as a tool. 
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0112 The visualization, imaging, or information provid 
ing of certain embodiments of the Compton Scattered X-ray 
visualizer, imager, or information provider 100 may result, in 
certain instances, from an application of an at least one 
applied X-ray 120 may be directed across at least one surface 
(or Some other location Such as embedded in matter, tissue, 
proximate bones, etc.) that scatter at an at least one scattering 
event to form an at least one scattered X-ray 122 as described 
with respect to FIGS. 1 and 2, as well as other locations in this 
disclosure. Such scattered X-rays 122 can be scattered by a 
scattering event within an at least one substantially scattered 
depth range to at least one prescribed Substantially scattered 
depth. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can operate 
within the at least one range of visualization, imaging, or 
information providing depth to the at least one prescribed 
visualization, imaging, or information providing depth 170 
within the at least one matter of the at least the portion of the 
individual. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
alternately visualize, image, and/or provide information 
within a region or Volume extending between at least two 
prescribed visualization, imaging, or information providing 
depths 170. Each region or volume can be spaced a range of 
depths or distances from a surface 168 (or location of the at 
least apart of the Compton scattered X-ray visualizer, imager, 
or information provider 100) of the at least the portion of the 
individual. The region or volume can be of some selected 
thickness, which when made thinner may approach a two 
dimensional surface, and when combined with other two 
dimensional slices may be combined appropriately using 
conventional computational image processing techniques, 
and may “generate a three-dimensional Volume. 
0113. A number of health concerns of the use of conven 
tional X-rays, conventional X-ray devices, as well as certain 
other conventional imaging modalities thereby involve the 
application of certain undesirable electromagnetic radiation 
(e.g., including but not limited to X-rays) to Such individuals 
as humans. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to provide relatively detailed depth visualize, 
image, and/or provide information while limiting the amount 
of electromagnetic radiation applied to the individual since a 
considerable portion of the applied X-rays scatter and return 
outside of the individual following the scattering event 
instead of passing through the individual as is the case with a 
variety of conventional transmissive X-ray configurations. 
0114. It is therefore desirable to generally limit the amount 
of at least certain types of electromagnetic radiation (such as 
X-rays) that are applied to at least certain regions of the at 
least Some matter of the individual. Such as people or animals, 
when using the Compton Scattered X-ray visualizer, imager, 
or information provider 100 and/or the associated ablating 
device. With application of certain of Such dangerous elec 
tromagnetic radiation (e.g. X-ray) as may be applied by cer 
tain intensive imaging, Scan, treatment, or information pro 
viding applications, such patients as people will be allowed to 
obtain a prescribed amount of electromagnetic radiation. For 
example, during certain cancer treatments, after certain 
amounts of radiation, X-rays, etc. have been applied to a 
particular patient, that patient may no longer be allowed to 
obtain more X-rays, etc. as a result of medical requirements 
and regulations, as well as potential damage or injury to the 
patient. Such individuals or patients may be limited from 
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further treatment, and may thereby be required to seek an 
alternate treatment and/or regimen, provided that one exists. 
0115 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may 
thereby be configured, as described in this disclosure, to 
perform Compton Scattered X-ray visualizing, imaging, or 
information providing in a manner that may limit application 
of Such electromagnetic radiation as X-rays, etc. in Such a 
limited manner as to allow certain patients who are undergo 
ing extensive treatment regimens to maintain such treatment 
regimens for potentially extended durations. This disclosure 
provides a number of details about how Such electromagnetic 
radiation as may be contained in the at least one applied X-ray 
120 from the Compton scattered X-ray visualizer, imager, or 
information provider 100 (or alternately an associated tool 
Such as an ablating tool, a cutting tool, etc.) can be limited. 
0116 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to limit a passage of certain of the at least one 
applied X-rays to particular desired and/or selected regions 
within the at least some matter of the individual. For instance, 
assuming the individual is a human or animal, it may be 
desired or selected to apply the at least one applied X-ray to 
particular organs and/or tissues within the at least some mat 
ter within the at least the portion of the individual. By com 
parison, it may be desired and/or selected to limit the passage 
of the at least some applied X-rays 120 as well as the at least 
some scattered X-rays 122 from passing into or through cer 
tain sensitive or other particular matter of the at least the 
portion of the individual. Alternately, it would in many cir 
cumstances be desirable to limit passage of a considerable 
electromagnetic dosage corresponding to the at least some 
applied X-rays 120 and/or the at least some scattered X-rays 
122 away from Such sensitive areas as, but not limited to: 
fetus(es) within pregnant women, brain matter, brainstem 
matter, matter of spinal columns, tissue of the heart, and/other 
sensitive organs, matter, tissue, etc. while allowing Sufficient 
passage of the applied X-rays and/or scattered X-rays to 
provide adequate for the Compton scattered X-ray visualiz 
ing, imaging, or information providing. Certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be configured to allow passage of the 
at least one applied X-rays 120 to relatively limited specified 
regions within the at least Some matter of the at least a portion 
of the individual. 

0117 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
operated in a manner to limit dosage to the at least some 
matter of the at least the portion of the individual. For 
example, assuming the Compton Scattered X-ray visualizer, 
imager, or information provider 100 can visualize, image, or 
provide information through a prescribed depth of the at least 
some matter of the at least the portion of the individual, the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be deactuated during operation of an asso 
ciated tool, probe, cutter, etc. through the matter to the pre 
scribed depth. Subsequently, the Compton scattered X-ray 
visualizer, imager, or information provider 100 can be reac 
tuated to provide Subsequent the Compton Scattered X-ray 
visualizing, imaging, or information providing to a Subse 
quent prescribed depth. Such intermittent operation and/or 
other judicial directing or operation of the Compton scattered 
X-ray visualizer, imager, or information provider can often 
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result in reduced or limited dosages of X-rays, etc. to certain 
embodiments of the at least some matter of the at least the 
portion of the individual. 
0118. There are a variety of techniques, as described in 

this disclosure, that may be utilized to limit the application of 
the at least one applied X-ray to within particular limited 
desired and/or selected regions within the at least Some matter 
of the at least the portion of the individual. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured as to apply the at 
least one applied X-rays 120 such as to be applied through 
only selected prescribed depths 170 of the at least some 
matter of the at least the portion of the individual and/or be 
applied at particular regions of the at least some matter of the 
at least the portion of the individual as described with respect 
to FIG. 3. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured as to apply the at least one applied X-rays 120 Such 
as to be directionally directed at particular regions of the at 
least some matter of the at least the portion of the individual 
as described with respect to FIG. 4. Certain embodiments of 
Such directionality can be provided by configuring at least one 
directional antenna 602 to provide the at least some applied 
X-rays 120 as described with respect to FIG. 5. Certain 
embodiments of such directionality of generation of the at 
least some applied X-rays 120 can be provided by use a 
beam former 604 formed from, for example, at least one 
antenna as well as the associated circuitry or Software, etc. 
that can be used to direct and/or control a generated and/or 
received signal Such as the at least Some applied X-rays 120 
can be directed and/or adjusted to within particular directions 
as described with respect to FIG. 6. Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can be configured to shield, deflect, and/or 
otherwise limit passage of the at least Some scattered X-rays 
122 from passing to certain areas of the at least some matter 
of the at least the portion of the individual, while allowing 
certain of the at least some scattered X-rays 122 to pass to 
other areas of the at least some matter of the at least the 
portion of the individual, as described with respect to FIG. 7 
at least partially by blocking transmission of the at least one 
applied X-ray or at least one scattered X-ray using, for 
example, a block 606 such as a lens, a filter, etc. Such con 
figurations and/or arrangements may be used to control and/ 
or adjust certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 as well as certain embodiments of the ablating 
device 380. 

0119) Additionally, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be configured as to receive the at least one scattered 
X-rays 122 that are scattered from within specific areas 
within the at least some matter of the at least the portion of the 
individual as described with respect to FIG.8. Beamformers, 
phased array antennas, steerable antennas, blocks such as 
filters, etc. as described illustratively with respect to FIG. 8 
can be used to control directionality of reception of scattered 
X-rays. 
0120 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured Such that the at least Some applied X-rays are of 
Such an operation frequency as to limit damage to at least 
some of the matter (particularly sensitive matter) of the at 

Oct. 16, 2008 

least the portion of the individual. Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can be thereby configured to allow passage 
of the at least some scattered X-rays to scatter from the at least 
Some scattering events to pass to relatively limited regions 
within the at least some matter of the at least a portion of the 
individual. 
I0121 Certain of the “range of depths' and/or “visualizing, 
imaging, and/or information providing to a prescribed depth 
170 as described in this disclosure may be characterized 
either by the at least one range of visualization, imaging, or 
information providing depth to at least one prescribed visu 
alization, imaging, or information providing depth, or alter 
nately the at least one substantially scattered depth range to at 
least one prescribed substantially scattered depth. The at least 
one range of visualization, imaging, or information providing 
depth to at least one prescribed visualization, imaging, or 
information providing depth 170 can vary based at least par 
tially on the region of the matter of the at least the portion of 
the individual that is undergoing visualization, imaging, or 
information providing. The at least one Substantially scat 
tered depth range to at least one prescribed substantially 
scattered depth 170 can pertain to the region of the matter of 
the at least portion of the individual to which the applied 
X-rays are being applied substantially down to the prescribed 
substantially scattered depth (as well as a potential variety of 
ranges of Substantially scattered depth). 
I0122) Certain X-ray photons of the applied X-rays can 
continue deeper into the matter of the at least the portion of 
the individual then the substantially scattered depth range to 
the prescribed substantially scattered depth 170 and may 
thereupon be scattered. The visualized, imaged, or informa 
tion provided regions within the at least Some matter of the at 
least the portion of the individual can dimensionally vary 
considerably in different embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
as well as different individuals, or portions thereof. For 
instance, such range of the prescribed depths 170 can vary 
from an infinitesimal dimension, through a few to hundreds of 
microns, to a considerable amount of the distance through 
Such individuals as humans, animals, organisms, etc. depend 
ing on configuration, type, use, or matter being imaged by the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. 
I0123. The quality, resolution, potential applications, and/ 
or accuracy, of visualization, imaging, or information provid 
ing can vary, in different embodiments, but the variopns 
embodiments may utilize a variety of configurations of one or 
more emitter portion(s) 150 and/or one or more Compton 
scattered X-ray receiving assembly 151. The variation of the 
quality, resolution, potential applications, and/or accuracy, of 
visualization, imaging, or information providing can vary 
including one or more emitter portion(s) 150 and/or the 
Compton scattered X-ray receiving assembly 151, and can be 
used to obtain some depth information about at least some 
matter in the at least the portion of the individual. The varia 
tion of the quality, resolution, potential applications, and/or 
accuracy, of visualization, imaging, or information providing 
can further continue to Sophisticated imaging systems allow 
ing for detailed visualization, imaging, or information pro 
viding. 
0.124 Within this disclosure, including the appended 
claims, each of the distinct terms “imaging”, “visualization'. 
“probing, and/or “information providing can, depending 
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context, be considered as being included within the inclusive 
term “visualization, imaging, or information providing. 
Within this disclosure, certain embodiments of the Compton 
scattered X-ray receiving assembly 151 could be at least 
partially internal to the individual, at least partially external to 
the individual, configured as a complete unit, and/or config 
ured as a number of combined units at least some of which 
may interact together. 
0125 Certain embodiments of the one or more emitter 
portion(s) 150 and/or the one or more Compton scattered 
X-ray receiving assembly 151 can be configured as discrete 
units, arrays of distinct devices, or alternately as arrays of 
composite devices made using Such processes as semicon 
ductor processing, very large scale integration (VLSI), ultra 
large scale integration (ULSI), and/or other known semicon 
ductor or other manufacturing processes. The depth visual 
ization, imaging, or information processing associated with 
the one or more emitter portion(s) 150 and/or one or more 
Compton scattered X-ray receiving assembly 151 should be 
selected to be suitable for operation of the particular device 
(s), as well as the potential user input. 
0126 The associated visualizing, imaging, information 
providing, and/or processing technologies can therefore be 
designed, used, and/or scaled based, at least in part, on the 
Sophistication and complexity of the Compton Scattered 
X-ray visualizer, imager, or information provider 100 per 
forming the visualization, imaging, or information providing. 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing can be performed by a variety of either at least 
partially internal embodiments, and/or at least partially exter 
nal embodiments. Certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
as described in the disclosure, can be at least partially gener 
alized to, and generally at least partially operate according to, 
the disclosure as described with respect to FIGS. 1 and/or 2. 
as well as other locations in this disclosure. 

0127. For a variety of reasons, in general, certain conven 
tional types of visualization, imaging, or information provid 
ing can perform certain activities such as types of diagnosis or 
analysis. This disclosure describes a number of embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 that may each be configured for visual 
ization, imaging, or information providing Such as to detect 
particular illnesses, injuries, cancers, tumors, bone condi 
tions, teeth, implants, etc. in eithera devoted or multi-purpose 
configuration. The FIG. 1 embodiment of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
shown in block diagram format, can be applied to a variety of 
configurations as well as applications, etc. 
0128. Within this disclosure, deconvolution as well as 
other computer or computational image processing tech 
niques can be used to limit or reduce the obscuring effect(s) of 
depth of matter, tissue, X-ray opaque matter, noise, etc. as 
applied to cloud desired images, etc. AS Such, deconvolution 
can be used to clarify the visualization(s), image(s), and/or 
provided information. Deconvolution techniques and tech 
nologies are well established and understood, and have been 
in use in certain technological areas since prior to World War 
II. Deconvolution is conventionally used in image processing, 
signal processing, and other computer-based imaging tech 
niques. Certain embodiments of the Compton Scattered X-ray 
visualizer, imager, or information provider 100 can utilize 
deconvolution, transforms, and other distortion diminishing 
techniques. Such distortion diminishing techniques may be 
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used to limit distorting effects resulting at least partially from, 
for example: X-ray opaque matter, obscuring matter, signal 
noise, etc. Such as to identify or visualize aircraft hidden in 
clouds, limit signals and/or images in noisy backgrounds, etc. 
Other Such distortion-limiting image processing techniques 
may be applied, where appropriate, in a manner as would be 
obvious to one skilled in the art. 

I0129. The “matter of the human, organism, or animal 
individuals can, depending upon context can include, but is 
not limited to: tissue, flesh, muscle, optically opaque tissue, 
organ(s), bone(s), bone part(s), hair, bone fragment(s), 
implant(s), fat, blood vessel(s), blood capillary(s), skin(s), 
teeth, epidermis, dermis, brain, tumors, cysts, contrast agents 
Such as iodinated contrast agents, gadolinium, certain fluid 
(s), blood or blood component(s), CSF, irrigant, IV fluids, 
water, aqueous Solutions, implant materials such as ceramic, 
steel, titanium, nitinol, etc. Plant and organism embodiments 
can include Such matter (naturally occurring or man-made or 
applied) that can be imaged, depending on the structure and/ 
or location being imaged as a portion of, and/or associated 
with, the plant or organism. 
0.130 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
achieve relatively high resolution of their depth visualiza 
tions, images, and/or information provided. As such, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be configured such 
that the matter of the at least the portion of the individual can 
be inclusively imaged as at least a portion of the individual 82. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can depth visual 
ization, image, and/or provide information relating to a con 
siderable number of distinct types of matter as compared 
with, for example, certain conventional X-ray techniques. 
I0131 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
thereby visualize, image, and/or provide information relating 
to such matter of the at least the portion of the individual as 
Such tissue as flesh, tissue, muscle, fat, fluid (blood, lymph, 
spinal fluid, etc.) in a controllable and/or adjustable manner. 
In this manner, an initial depth visualizing, imaging, or infor 
mation providing can be performed of a region, and upon 
locating areas of interest, the Compton Scattered X-ray visu 
alization, imaging, or information providing can be filtered, 
processed, analyzed, compared, transformed, adjusted, mag 
nified, angled, etc. as described in this disclosure to visualize, 
image, and/or provide information relating to desired regions. 
I0132) Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
used to visualize, image, and/or provide information relating 
to the spine of humans or animals, such as may be the case 
with certain spinal Surgeons. Such depth visualizing, imag 
ing, or information providing of spine (as well as associated 
plates, pins, blood vessels, muscles, etc.) can be performed 
prior to, during, and/or following Surgery; and can provide 
imaging, visualizing, or provide information of appropriate 
or desired quality depending on the desired purpose, equip 
ment, condition, or application. Such Compton scattered 
X-ray visualization, imaging, or information providing fol 
lowing Surgery can be provided at one or more Suitable 
angles, such as to illustrate interaction with plates, pins, con 
structs, etc. relative to the spine, associated nerves, bones, and 
associated pins, constructs, etc. Those embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
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provider 100 that are configured to image the matter, spine, 
bones, tissue, implants, etc. should be configured based on the 
desired depth imaging, depth visualizing, and/or examina 
tion, and may be adjusted and/or controlled, perhaps on a near 
real time basis. 

0.133 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 as 
described with respect to the figures, and at other locations 
through this disclosure, primarily pertain to displays that can 
display visualizations and/or images over various embodi 
ments of the Compton Scattered X-ray receiving assembly 
151. By comparison, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, as described with respect to FIG.9 and at other locations 
through this disclosure, primarily pertain to displays that can 
display information in Such a form as text, data, graphs, or 
other processed information, or a combination or modifica 
tion thereof, etc. More particularly, FIG. 9 illustrates an 
example of text, data, etc. being presented in other non-image 
or non-visualization form of the Compton scattered X-ray 
visualizer, imager, or information provider 100. The various 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, as described in this 
disclosure, can also include a graphical user interface, but 
tons, Switches, or other mechanism to allow a user or indi 
vidual to provide input as to the visualization, imaging, or 
information providing as desired, Suitable, and/or designed. 
As such, within this disclosure, each of the terms “visualize'. 
“image', or “provide information' is, depending on context, 
intended to be inclusive of each of these terms. 

0134 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured for a variety of particular applications. The user of 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 may select a par 
ticular aspect such as quality, refresh rate, real-time aspects, 
resolution, color, etc. based on the particular task at hand. For 
example, a doctor examining a patient's external skin may 
obtain one or more visualizations, images, or provided infor 
mation, or may treat certain Surface aberrations using certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100. Also, a Surgeon/user 
who is using certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 that 
may be attached, integrated, or otherwise secured to a Surgical 
tool which can be used in Such procedures as cutting, sepa 
rating, ablating, deforming, processing, tactile feedback pro 
viding, adding material, removing material, or otherwise han 
dling matter Such as tissue, bone, fluid, blood, etc. 
0135 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may be 
satisfied with relatively various quality depth visualizations 
or images that can range from very detailed or excellent 
images to relatively sketchy images. Detailed images, for 
example, can provide an excellent representation of the mat 
ter of the at least the portion of the individual. Relatively 
sketchy visualizations can be adequate to indicate a relative 
position of a desired visualized item Such as a blood vessel, 
bone, portion, nerve, construct, etc. 
0.136 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
used in conjunction with a tool 610, as described with respect 
to FIG. 10. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
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provided at a refresh rate sufficient rate to operate as desired, 
or operate the tool 610 (e.g., Such as a cutting tool, an ablating 
tool, a scope-based tool, etc.) in combination as desired with 
out contacting blood vessels, nerves, or other matter to be 
protected within the individual, for example. As such, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be associated with a 
variety of tools 610, and can be used to assist in deforming, 
separating, distorting, guiding, cutting, avoiding, and other 
such embodiments of the tools 610. 

0.137 Certain tools 610 that can be associated with, or 
operatively coupled to, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can provide tactile feedback to a user. Such tactile feed 
back providing tool 610 can be used particularly in combina 
tion with certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100. Such as 
to allow the user to “feel” or “touch' the various regions of the 
individual for treatment or examination purposes (even if 
only remotely while similarly observing the region). While 
tactile feedback mechanisms may not be shown in the figures; 
this is generally understood by those skilled in the robotics, 
automation, Surgical, remote control, and other Such arts or 
technical areas. Certain orthopedic Surgeons, etc., who are 
interested in general positions of Such particular matter as 
bones, organs, etc. may be satisfied with depth visualizations 
and/or images that have limited resolution or image quality. 
As such, certain embodiments of the tactile feedback provider 
may be considered as “tools” within certain meanings and/or 
certain contexts as applied within this disclosure. Addition 
ally, certain users may select to use certain Scintillator or 
fluoroscope embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100. 
0.138 A user may desire to use certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 to image, visualize, image, and/or provide infor 
mationata considerable depth into tissue, and/or obtain depth 
visualizations or images that may have a high resolution or 
quality. Certain visualizations or images that can be produced 
by certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 may be of similar 
quality of MRI, CAT Scans, PET scans, etc. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be performed relatively quickly 
as compared with conventional imaging modalities, such as in 
certain instances to be applied on a near-real time basis. The 
user may thereupon select to use certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 that rely upon consider image processing to 
achieve Suitable visualization, imaging, or information pro 
viding quality, as described in this disclosure. As such, the 
user can select one or more suitable embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider based, at least in part, on the particular task at hand. 
0.139. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
applied from a variety of embodiments of mechanisms that 
can be configured to provide visualization, imaging, or infor 
mation providing structures, including depending on context, 
but not limited to: platforms, tables, hand-held, scopes, 
attached to or integrated within a tool 610, etc. Within this 
disclosure, the description of the particular visualization, 
imaging, or information providing structure being used is 
intended to be illustrative in nature but not limiting in Scope. 
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As such, it is intended that a description of an embodiment of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 being applied to a particular visualization, 
imaging, or information providing structure may be applied 
to other visualization, imaging, or information providing 
structures, while remaining within the scope of the present 
disclosure, depending on context. 
0140 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize results from Scattering events to determine the amount 
of energy loss and/or change in direction of the X-ray photons 
resulting from contact (or close interaction) with gamma rays, 
neutrons, protons, or other portions of atoms and/or matter. 
The energy level variation (almost always a loss as a result of 
conservation of energy principles) of the X-ray photons of the 
applied X-ray 120 that, upon the scattering event, becomes 
the scattered X-ray 122, and the scattered energy level can be 
used to derive the energy transfer based on Compton equa 
tions as described with respect to FIG. 1 or 2. The scattering 
angle of the scattered X-ray resulting from the scattering 
event, and position of the scattering event, can be derived 
based upon a combination of: a) the initial energy level and 
trajectory of the applied X-ray, b) the detected position of the 
Compton scattered X-ray receiving assembly 151, c) the scat 
tered energy level of the scattered X-ray 122, and d) the 
energy loss resulting at least partially from the scattering 
event. The scattering angle and position of the scattering 
events can to be determined based at least partially on the 
Compton scattered X-ray equations used herein, as well as 
geometric equations. By compiling a large number of scat 
tering angles and positions of scattering events by one or 
more of the Compton Scattered X-ray receiving assembly 
151, an image can be derived having a continuously improv 
ing image quality. 
0141 Compton Scattered X-ray visualization, imaging, or 
information providing can be performed using a variety of 
mechanisms and involving a variety of techniques. Determi 
nation of the depth within matter of the at least the at least the 
portion of the individual that is being visualized, imaged, 
and/or information provided, can be at least partially derived 
involving analytical determination, computation as well as 
numerical calculation Such as can be performed by computers 
and/or controllers; or alternately can involve experimentation 
or analysis. Certain aspects of visualization, imaging, or 
information providing can be based on Such factors as each 
particular matter being visualized, imaged, or information 
provided, the energy level and/or frequency of the X-ray 
photons of the applied X-ray 120 and/or scattered X-ray 122, 
and/or other such factors. Certain versions of Such visualiza 
tion, imaging, or information providing that rely on tomog 
raphy may result from generating a series or number of rela 
tively thin slices, that by being relatively thin can enhance 
Visualizing, imaging, or image providing consistency or 
homogeneity across each slice. 
0142 Consistency of the matter being visualized are 
imaged across the thickness can thereby improve imaging 
quality, especially in the direction parallel to a direction at 
which the visualization, imaging, or image providing be 
being performed (e.g., through the thickness of the visualiz 
ing, imaging, or information providing axis slice). Similarly, 
imaging quality may diminish in certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 as the matter becomes more heterogeneous 
across the thickness of the imaging slice. Such visualization, 
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imaging, or information providing may be taken in a straight, 
curved, complex, or some other desired or suitable or desired 
shape. 
0.143 Certain techniques similar to those that provide 
slices, such as used in conventional tomography imaging 
techniques, can also be applied to certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. Certain embodiments of the slices as can be 
utilized during visualization, imaging, and image providing 
by the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be arranged in a straight, curved, 
complex, or some other desired or Suitable or desired shape. 
Combining a number of the slices, which may be considered 
as a three dimensional region of visualizing, imaging, or 
information provider having a limited thickness that can be 
imaged by the Compton Scattered X-ray visualizer, imager, or 
information provider 100, can produce a thicker image of the 
particular matter. This disclosure initially describes a variety 
of techniques for Such Compton Scattered X-ray visualiza 
tion, imaging, or information providing. 
0144. Certain embodiments of visualization, imaging, or 
information providing can be used to visualize, image, or 
provide information within the at least one visualization, 
imaging, or information providing depth range to the at least 
one prescribed visualization, imaging, or information provid 
ing depth 170 (e.g., from a surface, or alternately spaced from 
the Surface). The actual or maximum at least one visualiza 
tion, imaging, or information providing depth range to the at 
least one prescribed Visualization, imaging, or information 
providing depth being visualized, imaged, or information 
provided may vary between different embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, and may be based on particulars of the scattered 
X-ray depth visualizing, imaging, or information providing: 
the matter undergoing depth visualizing, imaging, or infor 
mation providing; as well as the processor characteristics and 
operation of the visualization, imaging, or information pro 
viding controller 97. Some of the X-ray photons of the 
applied X-ray scatter to provide the scattering event wherein 
the scattered X-ray may scatter at a depth greater than the at 
least one substantially scattered depth range to the at least one 
prescribed substantially scattered depth 170. 
0145 Based on the energy level of the X-ray photons of 
the applied X-rays, the number of applied X-rays with the 
scattering event occurring at the range of depths greater than 
the at least one substantially scattered depth range to the at 
least one prescribed substantially scattered depth 170 can, for 
certain visualization, imaging, or image providing, can be 
assumed to be ignored either computationally, be effectively 
filtered out, limited by weighting techniques, or removed 
using image processing techniques; or even accepted. Certain 
visualizations, images, or provided information can be pro 
vided even by ignoring a limited percentage of deeper scat 
tered X-rays. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to limit the effects of the X-ray photons of the 
Compton scattered X-rays 120 that are returning from the 
scattering event occurring through greater depths than the at 
least one Substantially scatted depth range to the at least one 
prescribed substantially scattered depth 170. Additionally, 
certain of the depth visualizing, imaging, or information pro 
viding effects of these X-ray photons of the Compton scat 
tered X-rays 120, that scatter at the range of scattering depths 
greater than the at least one Substantially scattered depth 
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range to the at least one prescribed substantially scattered 
depth 170, can be included with at least some of the distorting 
effects either ignored, filtered, and/or otherwise limited using 
image processing techniques, deconvolution, and other tech 
niques. 
014.6 Another embodiment of Compton scattered X-ray 
visualization, imaging, or information providing can control 
or adjust the depth visualizing, imaging, or information pro 
viding at least partially by increasing, such as by ramping up, 
the energy of the photons of the applied X-rays. By changing 
the energy level or frequency of the X-ray photons of the 
applied X-ray 120, the effective range of visualizing, imag 
ing, or information providing depth to the prescribed visual 
izing, imaging, or information providing depth 170 into the 
matter of the at least the portion of the individual can change. 
AS Such, the energy level and/or frequency of at least Some of 
the X-ray photons of the applied X-rays that are being used to 
visualize, image, and/or provide information can be tuned as 
to effect variation in depth of the Compton scattered X-ray 
visualization, imaging, or information providing. 
0147 Within this disclosure, the term “individual can, 
depending on context, pertain to a person, animal, plant, 
organism, of whom at least a portion thereof is being imaged 
and/or examined by the Compton Scattered X-ray visualizer, 
imager, or information provider 100. The term “user can, 
depending on context, pertain to those persons using and/or 
operating certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, such 
as, but not limited to: doctors, physicians, dentists, veterinar 
ians, researchers, assistants, technicians, researchers, persons 
performing medical forensics and/or autopsies, users, and/or 
other persons, assistants to, derivatives from, etc. who can 
view or utilize the visualized, imaged, or information pro 
vided portion of the individual using certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100. 
0148 Within this disclosure, the term “user can also 
include, in addition to the human users as described above: 
computers, automated systems, controllers, robotic devices, 
other devices, etc. that can be used to automate visualization, 
imaging, providing information, inspection, or analyzing of 
certain depth image information as output by certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100. Consider, for example, that certain 
depth image information can be more readily utilized or pro 
cessed by computers based on computer-vision, machine 
based imaging, machine vision, machine-based devices, etc. 
to determine certain aspects thereof. For example, certain 
computer-based embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 that are 
being associated with Surgical tools 610 might be adapted to 
quantitatively determine or interpret the relative depth of 
certain blood vessels, nerves, etc. Such visualization, imag 
ing, or information providing may be effective in the vicinity 
of non-homogenous matter, for certain embodiments. 
0149 Certain computer-based or machine based embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider may prove quite effective at visualizing, 
imaging, information providing, or otherwise analyzing 
through particular X-ray opaque matter (perhaps at least par 
tially relying on deconvolution, transforms, or other Such 
techniques to limit the obscuring effects). Such techniques 
may accomplish Such tasks as determining depths of cancer, 
tumors, bones, or other matter within the individual, and may 
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thereby limit, reduce, or double-check the human scanning 
over large regions of the individual has be performed. Certain 
computer based embodiments, (or even human-vision 
embodiments) of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be configured in 
home-test form, emergency form, task-specific form, rela 
tively low power form, or even in a form that can be used 
without the assistance of a skilled user. As such, within this 
disclosure, in certain instances, particularly with certain sim 
plified or devoted embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, the 
term “user can also include the individual, the individual's 
family or friend's thereof, and/or care providers for the indi 
vidual who can assist in operating certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider for the individual. Certain such home-test embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider might preferably be used for one, or a 
few, devoted purposes such as, but not limited to: mammo 
grams, cancer or tumor screening, blood flow, tissue aberra 
tions, possible bone break or tissue tear, etc., as described in 
this disclosure. 

0150 Certain computer vision based embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured to model certain matter aber 
rations within the at least the portion of the individual perhaps 
using, or without, deconvolution, transform, or other Such 
techniques. Certain computer vision based embodiments of 
the Compton scattered X-ray visualizer, imager, or informa 
tion provider may prove Superior to certain human-vision 
embodiments in determining extent, dimensions, degrees, 
etc. of certain aberrations, such as melanomas, tumors, can 
cers, bone growth, etc., the scattered X-rays by using map 
ping techniques such as are commonly used in tomography, 
MRI, and other conventional imaging techniques. 
0151. Within this disclosure, Compton scattered X-ray 
visualization, imaging, or information providing can, 
depending on context, pertain to depth visualizing, imaging, 
or information providing of a Volume of matter that can have 
an arbitrary thickness depending on the desired visualization, 
imaging, or information providing application, but may be 
considered to be three dimensional. The three dimensional 
Volume (having somethickness) being visualized, imaged, or 
information provided can be at least partially separated from 
an internal or external Surface Such as external skin or mem 
brane, internal lumen, etc. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be positioned at regions adjacent the surface 
168 to provide some location that can be used to relatively 
position to visualize, image, and/or provide information relat 
ing to portions of the individual. The surface 168 of the 
individual can provide Some location at which certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be positioned, 
angled, moved, or otherwise displaced to enhance the visual 
ization, imaging, or information providing. As such, in cer 
tain instances, proximate or adjacent the Surface can provide 
a good location from which to visualize, image, or provide 
information. 

0152. As described with respect to FIG. 1, as well as at 
other locations in this disclosure, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can include, but are not limited to, at least one 
emitter portion 150 and/or at least one Compton scattered 
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X-ray receiving assembly 151. Certain embodiments of the at 
least one emitter portion 150 can be configured to emit or 
direct at least some applied X-rays 120 toward the at least the 
portion of the individual 82. Certain embodiments of the at 
least one emitter portion 150 can be adjustable and/or con 
trollable such as to be able to respectively control and/or 
adjust generation and/or direction of the applied X-rays being 
applied to the at least some matter of the at least the portion of 
the individual. At least some of the applied X-rays are there 
upon scattered within the scattering event to form the scat 
tered X-rays, which can thereupon be received by the at least 
one Compton scattered X-ray receiving assembly 151. Cer 
tain embodiments of the at least one emitter portion 150 can 
be used to adjust or control the at least one visualizing, imag 
ing, or information providing within the at least one visual 
ization, imaging, or information providing depth range to the 
at least one prescribed visualization, imaging, or information 
providing depth 170 of certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100. Within this disclosure, the applied X-ray 120 or the 
scattered X-ray 122 can include (e.g., comprise) a number of 
X-ray photons whose characteristic energy level and/or fre 
quency can dictate the characteristics of the X-ray beams. 
0153. Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 can be configured to detect at 
least Some Compton scattered X-rays 122 being Compton 
scattered from the at least the portion of the individual 82. 
Certain embodiments of the Compton scattered X-ray receiv 
ing assembly 151 can operate based, at least in part, by receiv 
ing scattered X-rays 122 from a first Compton scattered X-ray 
visualizer, imager, or information provider 100 scattered of 
scattering of events from applied X-rays 120 that were gen 
erated by a different Compton scattered X-ray visualizer, 
imager, or information provider 100. Certain embodiments of 
the Compton scattered X-ray receiving assembly 151 are 
controllable and/or adjustable such as to be able to respec 
tively control and/or adjust the characteristics of the at least 
some Compton scattered X-rays 122 that can be detected. 
Certain embodiments of the at least one Compton scattered 
X-ray receiving assembly 151 can include, but is not limited 
to, each, or any combination of the at least one detector 
portion 152 and/or the at least one display portion 154. 
0154 The operation of certain embodiments of emitter 
portion 150 and/or the Compton scattered X-ray receiving 
assembly 151 may be at least partially controlled or adjusted 
utilizing at least partially by the visualization, imaging, or 
information providing controller97, as described in this dis 
closure (although certain embodiments utilize relatively little 
or no control and/or adjustment). Certain embodiments of the 
Compton scattered X-ray receiving assembly 151 can visu 
alize, image, and/or provide information relating to the at 
least the portion of the individual 82 based, at least in part, on 
detecting the Compton Scattered X-rays 122 Compton scat 
tered from the at least the portion of the individual. The 
structure and operation of certain illustrative, but non-limit 
ing, embodiments of each of the respective at least one emitter 
portion elements 150, at least one Compton scattered X-ray 
receiving assembly 151, at least one detector portion ele 
ments 152, and/or at least one display portion elements 154 
are described in considerable detail in this disclosure, includ 
ing the specification, claims, and/or figures. 
0155 The potential variety of visualization, imaging, or 
information providing, as described in this disclosure, can 
indicate the variety of potential embodiments of the Compton 
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scattered X-ray visualizer, imager, or information provider 
100 which can vary in complexity from relatively simple 
probes to relatively complex systems. More complex systems 
can include arrays of a considerable number of the emitter 
portion(s) 150 and/or a considerable number of the scattered 
X-ray receiving assemblies 151. The different embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be arranged in a variety of suitable 
configurations. Certain embodiments of the scattered X-ray 
receiving assemblies 151 can be used to determine a location 
of scattering events based at least partially on the applied 
X-ray energy level, position, and trajectory of the applied 
X-ray 120, as well as the scattered X-ray location and energy 
level of the scattered X-ray 122. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can, depending on context, befabricated using a 
range of devices, systems, or fabrication techniques ranging 
from distinct components to semiconductor processing, and 
may involve Suitable image processing, hardware, and/or 
Software, etc. to perform suitable image deconvolution, trans 
forms, filtering, modulation, etc. 
0156 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 are 
configured to operate in association with at least one tool 
portion relative to, for example, at least Some matter of the at 
least the portion of the individual. The particular component 
and/or configuration selected may depend, at least in part, on 
the application of the Compton scattered X-ray visualizer, 
imager, or information provider 100 and/or the associated 
tool 610. For instance, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be associated with a particular tool 610, including but 
not limited to: a cutting tool, a scalpel, a gamma knife, a laser 
cutter, a tactile feedback provider, an ablator, a scope, a Bovie 
electrocautery device, a material adding tool, a material 
removing tool, etc. Such as to allow a user to search, image, or 
visualize within a particular region for a specific component, 
chemical, etc. as a tool-based process is being performed. 
Such imaging, visualization, or information providing may 
be used relative to the location of blood vessels, cancer, 
tumors, organs, etc. Alternately, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured to detect, visualize, image, 
and/or provide information relative to an area of potential 
interest, such as a field of Surgical operation, within the at 
least the portion of the individual in which at least the at least 
the portion of the individual. 
(O157 FIG. 3 illustrates an embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 being configured to have one or a few emitter portion(s) 
150, as well as one or a few scattered X-ray receiving assem 
blies 151. Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 may utilize suitable X-ray 
detection Such as depth subtraction or combination, time of 
flight, and/or Scintillator (and/or fluoroscope) aspects, as 
described in this disclosure. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can operate, by at least one of the emitter portion 
(s) 150 emitting the X-ray photons of the applied X-rays 120. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can operate along 
a specific direction or prescribed depth into the at least some 
matter of the at least the portion of the individual that can 
scatter upon the scattering events within the matter of the at 
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least the portion of the individual. Certain scintillator or other 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can utilize convolution 
or deconvolution, one or more transforms and/or inverse 
transforms, and/or other techniques to increase imaging qual 
ity of visualizing, imaging, or information providing, etc. 
through X-ray opaque or other matter. Certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can provide an image deconvolution 
operation that can clarify between scattered X-rays returning 
to the Compton scattered X-ray receiving assembly 151 from 
a number of separated, but closely aligned, scattering events. 
0158. A number of X-ray photons can be expected to 
scatter within the at least one substantially scattered depth 
range to the at least one prescribed substantially scattered 
depth 170 at least partially from the scattered X-ray. The 
particulars of the at least one substantially scattered depth 
range to the at least one prescribed substantially scattered 
depth will correspond, at least in part, on the energy level of 
the X-ray photons (which corresponds to the frequency of the 
X-ray photons of the applied X-rays 120). It might be desir 
able to simplify at least certain of the embodiments or appli 
cations of the Compton scattered X-ray visualizer, imager, or 
information provider 100. Simplification might be for such 
purposes as to reduce expenses, simplifying image process 
ing or system computations, focusing on depth visualizing a 
single or a few aberrations, such as melanomas, tumors, can 
cers, tissue edges, blood pools, blood vessels, liquids, organ 
edges, tissue matter change delineations, etc. 
0159. Certain of such embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can be configured to image a particular material, element, 
chemical, fluid, fluid flow, solid, or other detectable aspect. 
For instance, certain of these embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be attached to a probe, tool, cutter, tactile feedback 
provider, laser device, Bovie electrocautery, separator, visu 
alizer, imager, etc. 
0160 Certain tool-based embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 could be placed on the end of a probe that is inserted into 
the body. For example, as a probe or other tool 610 passes 
through tissue (e.g., brain, heart, or other organ or even flesh, 
muscle, etc.) an alarm that could be audio, video, or other can 
be set off which notifies the user that the probe is coming into 
close proximity to a blood vessel or other sensitive location. 
Another example is this could be part of a drill (e.g., Such as 
could be used to penetrate the pedicle of the spine or by a 
dentist), such as it could notify the user if the drill tip is 
coming into too close proximity to adjacent vital structures 
Such as a nerve root, spinal canal, or artery. Still another 
example is that this is attached to an electrocautery instrument 
that will terminate current flow when the instrument is pass 
ing too close to defined danger Zones such as blood vessel, 
nerve, vital organ structure, etc. 
0161 Certain Surgeons operating in a manner to avoid 
blood vessels, nerves, etc. (while often necessary to keep their 
patient healthy and/or alive) can be slow and/or laborious in 
certain circumstances, and can considerably extend the dura 
tion of operations. The presence of blood vessels, nerves, etc. 
in locations where Surgeons may not clearly see via their tools 
610 due to a skewering matter, tissue, bones, etc., can also 
result in additional risks to the patients (e.g., individuals). 
Surgeons attempting to operate too quickly can risk the like 
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lihood of injury, or even death, to their patients by contacting, 
severing, or rupturing their blood vessels, nerves, brain tissue, 
or other organ and/or matter. Allowing a Surgeon to detect 
blood vessels, nerves, spinal portions, sensitive tissue, etc. 
can be utilized in an attempt to operate in, or negotiate around, 
a sensitive matter or region without contacting the sensitive 
matter or region by, for example, visualizing, imaging, pro 
viding information, the sensitive matter or region. Such 
allowing Surgeons to effectively determine relative locations 
of tools, etc. to sensitive matter or regions could therefore be 
expected to increase the rate at which Surgeons might safely 
be able to operate while safely negotiating past the sensitive 
matters or regions within the individual, as well as increasing 
the rate at which they can safely and accurately operate. 
0162. If more than one emitter portion 150 are operating at 
any given time, then there should be some mechanism to limit 
confusion between the applied X-rays provided by each emit 
ter portion as detected by certain embodiments of the Comp 
ton scattered X-ray receiving assembly 151. Such differen 
tiation or combination of Scattered X-rays at each Compton 
scattered X-ray receiving assembly 151 between the applied 
X-rays 120 being generated by each of the emitter portions 
151 can rely on Such mechanisms as, for example: altering the 
transmission time, coding of the carrier signal, differentiating 
signal weightings, shifting frequency of the applied X-rays 
120 between the different ones of the applied X-rays, altering 
the energy levels of the photons altering the pulse durations of 
the applied X-rays, etc. as described in this disclosure. Oth 
erwise differentiating each of the applied X-rays 120, and/or 
the directing at least certain ones of the applied X-rays 120 in 
a different direction along non-interfering directions and sets 
of potential scattering events, such that the scattered X-rays 
returning from different scattering events can be distin 
guished from each other each other. Such techniques similar 
to deconvolution, inverse transforms, time division multi 
plexing, frequency division multiplexing, code division mul 
tiplexing, etc. (which are known to those skilled in the com 
munications arts) can be utilized to distinguish between, or 
clarify, different applied X-rays being received by different 
emitter portion this 150, and thereby limit interference at the 
at least one Compton scattered X-ray receiving assembly 151 
between multiple ones of the scattered X-rays scattered from 
different scattering events. 
(0163 FIG. 12 illustrates another embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 that can be configured with one or more of the 
emitter portions 150, as well as one or more Compton scat 
tered X-ray receiving assemblies 151 (similar to as described 
with regards to FIG. 11 to that illustrates only one emitter 
portion). Multiple ones of the emitter portion 150 may, or may 
not be, arranged in a desirable associated relative configura 
tion, Such as at least one array, conforming to the matter, etc. 
Certain embodiments of the emitter portions 150 can be con 
figured to emit the applied X-rays 120 (as well as the scattered 
X-rays 122) in a manner that can be differentiated from other 
ones (as well as other scattered X-rays 122) based at least 
partially on deconvolution, transforms, time multiplexing, 
frequency multiplexing, code division multiplexing, direct 
ing of a variety of X-ray beams such as pencil beams, fan 
beams, etc. to a desired location, and/or other Such scattering 
event differentiating techniques, use of collimators, lenses, 
filters, etc. For example, certain embodiments of the multiple 
emitter portions 150 can emit their applied X-ray at different 
deconvolution or transform characteristics at different times, 
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having different frequencies, with different weightings, or 
based on different coding algorithms such as is generally 
understood with a variety of multiplexing techniques. Certain 
such embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 may be utilized as a 
visualizer having limited resolution; and may provide espe 
cially useful in conjunction with the tool 610 as to provide 
visualization, imaging, or information providing for blood 
vessels, cancer, or other aberrations to visualization, imaging, 
or information providing as described in this disclosure. 
0164. Certain embodiments of the one or more Compton 
scattered X-ray receiving assemblies 151 can include a streak 
camera, a pixelated Streak camera, an avalanche detector, a 
CCD device, or other device that can detect the presence, 
energy level, and/or condition of scattered X-rays, preferably 
at a suitable rate to provide the desired resolution. Certain 
embodiments of the streak camera and/or the pixelated streak 
camera might be configured to act quite quickly, and certain 
ones can function in the low or fractional picosecond range, 
Such as may be particularly useful for time of flight calcula 
tions. 

0.165 Certain embodiments of Compton scattered X-ray 
visualizer, imager, or information provider 100 can include 
one or more collimated (e.g., “pencil”, “fan', or other) beam 
of the applied X-rays 120, as illustrated in FIGS. 11 and 12. 
Certain embodiments of these beams can scan the at least the 
portion of the individual in two directions while the one or 
more scattered X-ray receiving assemblies 151 can measure 
the Compton scattered X-rays resulting from the interactions 
of the primary X-rays with the bodily tissues. A variety of 
depth visualizing and/or imaging information, particular to a 
given 3-D voxel within the display of the one or more scat 
tered X-ray receiving assemblies 151, can be derived using 
the two-dimensionally scanned X-ray beams, which can be 
detected in several ways as described herein. 
0166 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize time-resolved detection of the scattered X-rays 122. 
Here, the time-of-return, At, of each scattered X-ray from a 
scattering event corresponding uniquely to a position, X, 
along the illuminating collimated X-ray beam, that can be 
characterized by the equation: 

0167 where A and B are proportionality constants deter 
mined by the relative location of the illuminating X-ray beam 
and the X-ray detector. There can be a sufficient temporal 
pause (or other time, spatial, or coding technique understood 
by those skilled in multiplexing) between illumination at 
specific 2-D ray angles to limit scattered signal confusion 
between multiple ones of the scattered X-ray is received at 
each Compton scattered X-ray receiving assembly 151. If 
determined to be significant, the background from multiple 
scattered X-rays can be reduced by adding energy discrimi 
nation to the detector, since each scattering event results in a 
reduction in X-ray photon energy levels. For example, energy 
is lost by the moving X-ray photon particle during collisions 
with other moving particles forming the matter of the at least 
the portion of the individual, that can be described based on 
Newton's equation, Compton's equation, as well as other 
geometric or other equations, as described in this disclosure 
or elsewhere but generally known. 
0168 By scanning the body repeatedly in one, two, or 
three orthogonal directions, but at varying energies so that the 
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radiation penetrates progressively more or less deeply so 
scattering events can occur up to a progressively respectively 
deeper, or shallower, prescribed depth 170. Thereupon, a 
model (which may be three or two dimensional) of the sub 
cutaneous bodily structures can be progressively refined by 
comparing it to the time-integrated backscattered X-ray 
return from each illuminating beam angle and then perform 
ing a de-convolution similar to those used in tomography 
imaging. In addition to helping provide depth discrimination, 
Such progressive illumination at different energies can reveal 
differences in the absorption and/or scattering characteristics 
of various scattering events occurring in particular matter. 
The value of the scattering characteristics of a scattering event 
can be an enhanced or diminished, in certain instances, by 
adding contrast agent, etc., such as to increase the contrast of 
the resulting image. In certain instances, the energy level of 
the applied X-ray can be increased, decreased, ramped, and/ 
or otherwise altered (preferably in a gradual and/or predict 
able manner as described elsewhere in this disclosure, such 
that changes in the energy level will have little effect on 
imaging distortion) Such as to allow adjustability or control of 
the visualizing, imaging, or information providing by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100. 
0169 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to operate in Some controlled combination of the 
techniques as described in this disclosure. 
(0170 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
therefore be configured to visualize, image, and/or provide 
information at least partially by employing a nearly mono 
chromatic illuminating X-ray “pencil beam, flooding beam, 
fan-beam, Scanning beam, or other such emitter portion 150. 
The location of the scattering events along one or more of the 
beam of the applied X-ray (in which, in certain instances, 
multiple ones thereof can be intersected to increase the inten 
sity) can be determined where the X-ray photon of the scat 
tering X-ray scatters based on the unique relation between the 
change in its wavelength, AW, and its scattering angle, 0. For 
the usual case of the scattering events for each once-scattered 
X-ray photon, the change in wavelength of the X-ray photon 
upon scattering is given by the Compton formula: 

Av=h(1-cos 0), mc (2) 

(0171 where h is Planck's constant, m, the mass of the 
electron, and c, the speed of light. 
0172. If necessary, time resolution, directional resolution, 
deconvolution, or other such image combination techniques 
can be added to at least certain of the approaches, as described 
in this disclosure, to assistin Suppressing background noise or 
other distorted affects from scattered X-rays emanating from 
scattering events. Such image combination techniques can 
include, but are not limited to, image subtraction, image dif 
ferentiation, image transformation, deconvolution, weighted 
Subtraction, functional Subtraction, and group including 
inverse integral transform, Subtractive inverse integral trans 
form, inverse functional transform, and Subtractive inverse 
functional transform, or other image processing techniques. 
0173 A number of other embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 are described, which can be configured to determine the 
location of scattering at least partially based on some charac 
teristics of the scattered X-rays being received at the Comp 
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ton scattered X-ray receiving assembly 151. FIG. 13 illus 
trates an embodiment of the Compton scattered X-ray 
visualizer, imager, or information provider 100 that are con 
figured with one or more of the emitter portions 150, and/or 
one or more of the scattered X-ray receiving assemblies 151. 
Consider that certain embodiments of the Compton scattered 
X-ray receiving assemblies 151 can be configured with one or 
more of the emitter portions 150, as well as one or more 
scattered Compton scattered X-ray receiving assemblies 151. 
The one or more emitter portion 150, as described with 
respect to FIG. 13, can be configured as a pencil beam emitter, 
a fan emitter, or other emitter that can controllably direct the 
applied X-rays 120 as desired or designed in a particular path 
or direction and/or we associated X-ray photons having a 
particular energy level. For example, if there are a number of 
the one or more emitter portion(s) 150, then each one may be 
configured or designed to emit the X-rays along a controllable 
direction, time, angle, depth, etc. Such as to not interfere with 
others. 

0.174 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured and/or designed such that the applied X-ray 120 of 
FIG. 13 can be directed along an emitted X-ray path 120', that 
extends Substantially continuously in a prescribed direction. 
While FIG. 13 illustrates the applied X-ray 120 being sub 
stantially perpendicular across the Surface into the matter of 
the at least the portion of the individual, some other angle can 
be provided with the surface as well, and still comply with 
Compton equations as described with respect to the scattering 
events of FIG. 2. At least one Compton scattered X-ray 
receiving assembly 151 (illustrated in FIG. 13 as an array of 
receiving assemblies) may be situated at an angle relative to 
the applied X-ray 120, and can thereby be configured to 
receive a variety of scattered X-rays 122', 122", etc. that have 
been scattered at a variety of illustrative locations 152', 152". 
etc. that have been scattered from a scattering event situated 
along the path of the applied X-ray 120. The location of each 
scattering events 152', 152" can be situated along the path of 
the applied X-ray 120, can be determined based, at least in 
part, on Scattering angle, 0 and 0, etc., the X-ray photons of 
the scattered X-ray can exhibit at different energy level (cor 
responding to different X-ray photon frequency). For 
example, the greater the scattering angle 0 (such as 0 and 0. 
in FIG. 5), the greater the associated energy loss. As such, 
based on the energy level of the X-ray photon within the 
scattered X-ray 122, the scattering angle 0 (such as 0 and 0. 
in FIG. 13), as well as the scattering events location 152', 
152", can be derived utilizing equation 2, as described above. 
Various embodiments of various computations, certain ones 
as described in this disclosure, can be used to locate the 
position of the scattering events 152', 152", etc., can be 
derived based at least in part on deconvolution, transforms, 
etc. to provide geometric visualization, imaging, or informa 
tion providing techniques, etc. a number of one, two, or 
three-dimensional arrays of the Compton scattered X-ray 
receiving assembly 151 can be arranged to about the applied 
X-ray 120, in a manner to enhance the determination of the 
position of the scattering events 152', 152". Such determina 
tion can be based at least in part on the location of the multiple 
received arrays of the Compton scattered X-ray receiving 
assembly 151. 
(0175. The FIG. 13 embodiment of the Compton scattered 
X-ray receiving assembly 151 can be used to derive at least 
one position of the scattering event 152 in which X-ray pho 
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tons of the applied X-ray 120 is scattered such as by contact, 
or traveling close to: atoms, gamma rays, electrons, neutrons, 
or other such matter. Certain embodiments of the Compton 
scattered X-ray receiving assembly 151, as described with 
respect to FIGS. 14-18, can include a slit collimator 172 or 
other such device that can limit the angle at which scattered 
X-rays can reach the Compton Scattered X-ray receiving 
assembly 151. Certain embodiments of the collimator can 
also be configured as a lens, filter, correlator, or other device 
that can be used to limit passage of the scattered X-rays to the 
Compton scattered X-ray receiving assembly 151 to only 
within a range of degrees, etc. Certain embodiments of the slit 
collimator, lens, filter, etc. could be provided between the 
path of the applied X-ray 120' and the Compton scattered 
X-ray receiving assembly 151. Those scattered X-rays being 
applied from the position of the scattering event of the Comp 
ton scattered X-ray receiving assembly 151 will only be 
detected if flowing in a direction substantially aligned with 
the slits of the slit collimator. The structure and use of slit 
collimators, lenses, filters, etc. are generally understood by 
those skilled in the optics, X-ray, electromagnetics, and other 
similar areas; and will not be further described in this disclo 
Sure. Alternate types of collimators, lenses, filters, etc. that 
can limit the passage of the scattered X-rays to those within an 
angular range such as to detect scattering events within that 
angular range may also be utilized. 
(0176 Certain time resolution, directional resolution, 
deconvolution, or other such image combination techniques 
can be considered as at least certain of the approaches, as 
described in this disclosure, which may assist in Suppressing 
background noise, interfering signals, or otherwise limiting 
distorted affects of the at least one scattered X-ray 122 being 
emitted from Scattering events. Such image combination 
techniques can include, but are not limited to, image Subtrac 
tion, image differentiation, image transformation, deconvo 
lution, weighted combination, weighted Subtraction, func 
tional combination, functional Subtraction, and group 
including inverse integral transform, Subtractive inverse inte 
gral transform, inverse functional transform, and Subtractive 
inverse functional transform, or other image processing tech 
niques. 
0177. A number of embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
are described in this disclosure, which can be configured to 
determine the location of a Compton Scattering event at least 
partially based on a geometric determination of a location of 
the at least one scattering event. Such geometric determina 
tion of a location of the at least one Compton Scattering event 
may provide information representative of some characteris 
tics of the Compton scattered X-ray high energy particle (e.g., 
X-ray, gamma ray, photon, particle, etc.) being received at the 
at least one Compton scattered X-ray receiving assembly 151. 
FIGS. 14 to 18 illustrate a number of embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be used in combination for geometric deter 
mination of a location of the at least one scattering event using 
at least one trigonometry or geometric technique. 
(0178. The FIGS. 14 to 18 embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 may be configured with the at least one high energy 
photon and/or particle emitter portion(s) 150, the at least one 
Compton scattered X-ray receiving assembly 151, and an at 
least one receiver Compton Scattered X-ray angular limiting 
portion 172 and/or 192. Certain embodiments of the at least 
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one receiver Compton Scattered X-ray angular limiting por 
tion 172 and/or 192 can be configured to include geometric 
angular X-ray limiting elements 172 and/or 192 as described 
with respect to FIGS. 14 to 18 that can limit passage of the at 
least one scattered X-ray 122 that passes to the Compton 
scattered X-ray receiving assembly 151 to a particular angle. 
For instance, the embodiment of the at least one receiver 
Compton Scattered X-ray angular limiting portion 172 and/or 
192 may include angular limiting elements 172 and/or 192 
that can be angled at a relatively high angle 0 to pass to the 
Compton scattered X-ray receiving assembly 151 of FIG. 14 
(as compared with the angular limiting elements 172 and/or 
192 that are angled at a relatively shallow angle 0 as 
described with respect to FIG. 15). Examples of angular 
limiting elements 172 and/or 192 that may be used in certain 
embodiments of the at least one receiver Compton scattered 
X-ray angular limiting portion 172 and/or 192 as described 
with respect to FIGS. 14 to 18, or at other locations through 
the disclosure can include, but are not limited to, mechanical 
louvres elements, polarizers, X-ray filters, certain MEMs 
X-ray passage limiting elements, piezoelectric elements, 
angular collimators, beam formers, etc. In addition, certain 
embodiments of the at least one receiver Compton scattered 
X-ray angular limiting portion 172 and/or 192 can be angled 
or controlled, as to provide similar control and/or angling of 
the associated angular limiting elements 172 and/or 192. 
0179 FIG.16 shows another embodiment of two or more 
receiver Compton Scattered X-ray angular limiting portions 
172 and/or 192 that interact (e.g., can be moved vertically as 
shown in the figure relative to each other) to limit passage of 
those scattered X-ray 122 that passes to the Compton scat 
tered X-ray receiving assembly 151 to a particular angle. 
Each of the two or more receiver Compton scattered X-ray 
angular limiting portions 172 and/or 192 can independently 
allow for X-rays to pass through a variety of angles, however, 
by being positioned in close proximity with each other, 
X-rays are limited to pass only at particular angle(s). Certain 
embodiments of the angular limiting elements of the two or 
more receiver Compton Scattered X-ray angular limiting por 
tions 172 and/or 192 as described with respect to FIG.16 may 
include, but are not limited to, slit collimators, slit polarizers, 
etc. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can be con 
figured to allow relative motion between the two or more 
receiver Compton Scattered X-ray angular limiting portions 
172 and/or 192 in such as manner as to allow relative adjust 
ment and/or control of the angle(s) 0, of FIG. 17 which the 
two or more receiver Compton scattered X-ray angular lim 
iting portions 172 and/or 192 can allow light to pass, as 
indicated by the arrows in FIG. 16. The various embodiments 
of the at least one receiver Compton Scattered X-ray angular 
limiting portion and/or the angular limiting elements as 
described with respect to FIGS. 14 to 18 are intended to be 
illustrative in nature but not limiting in scope, and may 
include those known devices that allow particular X-ray pho 
tons, etc. to pass as limited within particular angle(s). 
0180 Certain embodiments of the at least one Compton 
scattered X-ray receiving assembly 151 can be configured 
with at least one high energy photon and/or particle emitter 
portion(s) 150, as well as the at least one Compton scattered 
X-ray receiving assembly 151. The at least one high energy 
photon and/or particle emitter portion(s) 150, as described 
with respect to FIGS. 14 to 18 as well as other locations in this 
disclosure, can be configured to provide a variety of X-rays 
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that may include, but are not limited to those, being arranged 
from: an at least one pencil radiation emitter, an at least one 
fan emitter, an at least one flooding emitter, or an at least one 
other emitter that can controllably direct the at least one 
applied X-ray 120 as desired or designed in a particular path 
or direction and/or we associated X-ray photons having a 
particular energy level. For example, if there are a number of 
the at least one high energy photon and/or particle emitter 
portion(s) 150, then each one may be configured or designed 
to emit the X-rays along a controllable direction, time, angle, 
depth, etc. such as to not interfere with others. 
0181 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured and/or designed such that the at least one applied 
X-ray 120 of FIGS. 14 to 18 can be directed along a path, that 
extends Substantially continuously in a prescribed direction. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 that rely on geo 
metric computations consider the location of the Compton 
scattering event to be situated somewhere along the line cor 
responding to the path at which the at least one applied X-ray 
120 is being applied. FIGS. 14 to 18 illustrate certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 providing the at least one applied 
X-ray 120 having a trajectory at Some angle across the Surface 
into the matter of the at least the portion of the individual. 
Some other trajectory angle can be provided with the surface 
as well, and still comply with Compton X-ray scattering 
equations as described in this disclosure, such as described 
with respect to FIG. 2 and at other locations through this 
disclosure. At least one Compton scattered X-ray receiving 
portions 151 (illustrated respectively in FIGS. 14 to 18 as an 
array of receiving assemblies) can be configured to receive 
X-rays directed at an angle, and thereby receive only photons 
traveling Substantially in a direction Substantially corre 
sponding to the angle, relative to the at least one applied X-ray 
120. The at least one Compton scattered X-ray receiving 
assembly 151 canthereby be configured to receive a variety of 
the at least one scattered X-ray 122 that can travel along a 
number of paths 122', 122", 122", etc. that Compton scatter at 
a variety of illustrative locations 152', 152", 152", etc. as 
described with respect to various ones of FIG. 13, 14, or 15, 
which can be somewhat limited for allowing only electro 
magnetic radiation (e.g., X-rays, etc.) from within a pre 
scribed range of angles to pass. 
0182. As such, FIG. 14 illustrates that the at least one 
scattered X-ray traveling along path 122", that is within a 
range of angles as indicted by 0, will pass through the filter, 
polarizer, geometric limiter, orangle polarizer 192. Addition 
ally, FIG. 15 indicates that the at least one scattered X-ray122 
traveling along path 122" that is within a range of angles as 
indicted by 0 will pass through the at least one filter, polar 
izer, geometric limiter, or angle polarizer 192. As such, pho 
tons that have Compton X-ray scattered at a specific angle 
from a scattering event situated along the path of the at least 
one applied X-ray 120 will be allowed to pass through the at 
least one filter, polarizer, geometric limiter, orangle polarizer 
192. The location of each scattering events 152', 152" can be 
situated along the path of the at least one applied X-ray 120, 
can be determined based, at least in part, on Compton scat 
tered X-ray angle, 0, 0, and 0, etc. of the at least one 
scattered X-ray 122 that can travel along path(s) 122 of FIG. 
16 and path(s) 122" of FIG. 17 being received at the at least 
one Compton scattered X-ray receiving assembly 151, such 
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as which can be limited to operating at only certain angles, 
Such as by using a collimator 172 that may be configured as 
the at least one filter, polarizer, geometric limiter, or angle 
polarizer 192. 
0183 FIG. 16 indicates that two or more of the filter, 
polarizer, geometric limiter, or angle polarizer 192 can be 
arranged across an array of the at least one Compton scattered 
X-ray receiving assembly 151 to allow detection of X-rays 
traveling at various angles. For instance, multiple angle polar 
izers 192a, 192b, 192c, 192d, 192e, 192?, 192g, and/or 192h 
can be arranged across the at least one Compton scattered 
X-ray receiving assembly 151, each of which may be set at a 
different or the same angle to thereby act as an individual 
collimator 172. While certain of the multiple angle polarizers 
192a, 192b, 192c, 192d, 192e, 192?, 192g, and/or 192h are 
illustrated relative to FIG.16 as being spread over an area, it 
is to be understood that the multiple angle polarizers can be 
made of many various configurations and/or dimensions. 
Certain embodiments of the multiple angle polarizers 192a, 
192b, 192c, 192d, 192e, 192?, 192g, and/or 192h can be 
fabricated to be quite Small using a variety of semiconductor 
processing techniques, etc. Certain of the multiple angle 
polarizers 192a, 192b, 192c, 192d, 192e, 192f 192g, and/or 
192h may thereby allow the at least one scattered X-ray 122 
to pass to the at least one Compton Scattered X-ray receiving 
assembly 151 that is traveling at different trajectory angles. 
0184 Certain embodiments of the slit collimator 172 can 
be arranged with a variety of members that are relatively 
moveable. Such as to control the direction received. Other 
X-ray receiving mechanisms as polarizers, filters, processors, 
software, etc. could be used as certain embodiments of the slit 
collimator 172. Various embodiments of various computa 
tions, certain ones as described in this disclosure, can be used 
to locate the position of the scattering events 152', 152", etc., 
as described with respect to FIGS. 14 to 19, can be derived 
based at least in part on deconvolution, transforms, etc. to 
provide geometric Compton Scattered X-ray visualization, 
imaging, or information providing techniques, etc. A number 
of one, two, or three-dimensional arrays of the at least one 
Compton scattered X-ray receiving assembly 151 can be 
arranged to about the at least one applied X-ray 120, in a 
manner to enhance the determination of the position of the 
scattering events 152', 152". Such determination can be based 
at least in part on the location of the multiple received arrays 
of the at least one Compton Scattered X-ray receiving assem 
bly 151. 
0185. Certain embodiments of the at least one Compton 
scattered X-ray receiving assembly 151, as described with 
respect to FIGS. 14 to 19, can be used to derive at least one 
position of the scattering event 152 in which the at least one 
applied X-ray 120 scatters such as by contact, or traveling 
close to: atoms, electrons, gamma rays, neutrons, or other 
Such matter. The embodiment of the at least one high energy 
photon and/or particle emitter portion(s) 150 as described 
with respect to FIGS. 14 to 19 can be similar, or identical, to 
those embodiments as described with respect to FIG. 1 or 2, as 
well as other locations in this disclosure. Certain embodi 
ments of the at least one Compton scattered X-ray receiving 
assembly 151, as described with respect to FIG. 18, can 
include a slit collimator 172 or other such device that can limit 
the angle at which Compton scattered X-ray high energy 
particle (e.g., X-ray, gamma ray, photon, particle, etc.) can 
reach the at least one Compton Scattered X-ray receiving 
assembly 151. Certain embodiments of the collimator can 
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also be configured as a lens, filter, collimator, or other device 
that can be used to limit passage of the Compton scattered 
X-ray high energy particle (e.g., X-ray, gamma ray, photon, 
particle, etc.) to the at least one Compton Scattered X-ray 
receiving assembly 151 to only within a range of degrees, etc. 
Certain embodiments of the slit collimator, lens, filter, etc. 
could be provided between the path of the at least one applied 
X-ray 120' and the at least one Compton scattered X-ray 
receiving assembly 151. Those Compton scattered X-ray 
high energy particle (e.g., X-ray, gamma ray, photon, particle, 
etc.) being applied from the position of the scattering event of 
the at least one Compton Scattered X-ray receiving assembly 
151 may only be detected if flowing in a direction substan 
tially aligned with the slits of the slit collimator. The structure 
and use of slit collimators, lenses, filters, etc. are generally 
understood by those skilled in the X-ray, optics, electromag 
netics, and other similar areas; and will not be further 
described in this disclosure. Alternate types of collimators, 
lenses, filters, etc. that can limit the passage of the Compton 
scattered X-ray high energy particle (e.g., X-ray, gamma ray, 
photon, particle, etc.) to those within an angular range such as 
to detect scattering events within that angular range may also 
be utilized. The angular orientation of the slit collimator can 
be angled, such as to change the angle of the at least one 
scattered X-ray 122 being received. 
0186. A number of slits are shown in the slit collimator 
172 as described with respect to FIG. 18. One or more of the 
slits of the slit collimator 172 can be arranged, such as to be 
aligned to allow passage of the at least one scattered X-ray 
122, at certain angles relative to a particular element of the at 
least one Compton scattered X-ray receiving assembly 151. 
While a single slit collimator is described with respect to FIG. 
18, it is to be understood that multiple slit collimators can be 
respectively associated with at least one Compton scattered 
X-ray receiving assembly 151. In addition, utilizing one or 
more of a variety of technologies that are generally under 
stood, the Compton Scattered X-ray high energy particle (e.g., 
X-ray, gamma ray, photon, particle, etc.) can be steered, 
beam formed, or otherwise directed in a manner as desired or 
appropriate. By using the embodiment of the at least one 
Compton scattered X-ray receiving assembly 151 as 
described with respect to FIG. 18, location of one or more 
scattering events occurring along one more the at least one 
applied X-ray 120 can be determined. 
0187 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, as 
described with respect to FIG. 19, can be configured such that 
the at least one Compton Scattered X-ray receiving assembly 
151 can be steered or directed in a plane perpendicular to that 
of the which the Compton scattered X-ray receiving assembly 
can sense the position of the scattering event. For example, 
the paths of the at least one applied X-ray 120 may at least 
partially extend substantially within the plane of the paper in 
the figures. Certain ones of the scattering event detection, 
imaging, visualizing, and/or information providing mecha 
nisms, as described above, may utilize Such exemplary 
mechanisms to determine the position of the scattering event 
as: Subtraction or combination, deconvolution, transforms, 
time of flight, Compton Scattered X-ray angle, loss of energy 
level of the Compton scattered X-ray photons, geometric 
Compton Scattered X-ray computation, collimator, other 
derivatives, etc., and other locations through this disclosure. 
Each at least one Compton Scattered X-ray receiving assem 
bly 151, as described with respect to FIG. 19, can include a 
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scanning shield portion 178, which can be configured to limit 
photons (e.g., X-rays or gamma ray wavelengths) passing to 
that within certain angular ranges. More specifically, pro 
vided that there are an array, or a number of the at least one 
applied X-ray 120, then the scanning shield portion 178 can 
limit passage of only one or a number of the at least one 
applied X-ray 120 at any one time period. Certain embodi 
ments of the scanning shield portion 178 and/or the at least 
one high energy photon and/or particle emitter portion(s) 150 
can be dynamic, such as being positionable at controllable 
angles and/or rotatable such as may provide for positionable 
control and/or scan; or alternately limit passage of only one or 
certain of the at least one applied X-ray 120 continuously if 
the scanning shield portion 178 and the at least one high 
energy photon and/or particle emitter portion(s) 150 are fixed 
or static. 

0188 As such, certain embodiments of the at least one slit 
collimator 172, as described with respect to FIG. 18, can be 
operationally considered as limiting the angle(s) from hori 
Zontal of the at least one scattered X-ray 122 scattering from 
the at least one applied X-ray 120, and passing to the at least 
one Compton Scattered X-ray receiving assembly 151 (e.g., in 
a directional substantially parallel to an axial direction of the 
at least one applied X-ray 120 as illustrated, or at another 
orientation). By comparison, certain embodiments of the 
scanning shield portion 178, as described with respect to FIG. 
19, can be viewed as limiting the angle (within the plane of the 
paper) at which the at least one scattered X-ray 122 which 
Compton scattered X-ray from the at least one applied X-ray 
120, and passing to the at least one Compton Scattered X-ray 
receiving assembly 151, in a directional Substantially perpen 
dicular to an axial direction of the at least one applied X-ray 
120. Both the scanning shield portion 178 as described with 
respect to FIG. 19, and the slit collimator 172 as described 
with respect to FIG. 18, can thereby be viewed as embodi 
ments of collimators, since they both limit passage of the 
Compton scattered X-ray high energy particle (e.g., X-ray, 
gamma ray, photon, particle, etc.) from scattering events that 
are situated within an angular range to the at least one Comp 
ton scattered X-ray receiving assembly 151. In addition, the 
material forming the housing material (as compared to the 
slits which may be air, or some X-ray transmissive material) 
of the scanning shield portion 178 and the slit collimator 172 
should limit passage of X-rays there through, such as to limit 
screened X-rays from being applied to the at least one Comp 
ton scattered X-ray receiving assembly 151. 
0189 Within this disclosure, both the scanning shield por 
tion 178, as well as the slit collimator 172, are intended to be 
operationally illustrative in nature but not limiting in Scope. 
Certain operations as performed by either the scanning shield 
portion 178 and/or the slit collimator 172 could also be con 
figured as a lens, a filter, a beam former, or other electromag 
netic, mechanical, electronic, or X-ray type mechanism, etc. 
As such, certain embodiments of the Scanning shield portion 
178 could limit passage of the Compton scattered X-ray high 
energy particle (e.g., X-ray, gamma ray, photon, particle, etc.) 
being applied to the at least one Compton Scattered X-ray 
receiving assembly 151 to within a range of angles, etc. 
0190. A number of filters, collimators, angular polarizers, 
and/or other devices can thereby be configured to limit pas 
sage of at least one scattered X-ray 122 that enter the Comp 
ton scattered X-ray receiving assembly 151 to within particu 
lar angles, from particular directions, etc. It is thereby 
envisioned that collimators, filters, and other Such devices can 
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limit the angle of the applied X-ray 120 that are being applied 
to the at least the portion of the individual 82 to within 
particular angular ranges. 
0191 It is generally understood that with certain electro 
magnetic, optical, and/or X-ray technologies, certain opera 
tions can be performed utilizing two or more devices and/or 
their associated technique(s). Such devices, or techniques, 
may be viewed as equivalents, each of which is able to per 
form a similar function, operation, or technique. As such, 
certain embodiments of the collimator 172, scanning shield 
portion 178, etc. can be performed either by the device as 
described herein, or other generally known electromagnetic, 
optical, or X-ray equivalent devices and/or modifications 
thereof. Such generally equivalent devices are known by 
those skilled in the art can be utilized, and are intended to 
remain within the scope of the present disclosure. 
0.192 This disclosure thereby illustrates a number of 
exemplary mechanisms (and associated techniques of certain 
embodiments of the at least one Compton scattered X-ray 
receiving assembly 151) which can geometrically, computa 
tionally, or otherwise derive position of the scattering events 
within some matter. Such deriving the positions of the scat 
tering events can be based at least in part on characteristics of 
at least Some at least one scattered X-ray122 (while assuming 
a static or predictable at least one applied X-ray). 
0193 A number of slit are shown in the slit collimator 172 
as illustrated in FIG. 18. One or more of the slits of the slit 
collimator 172 can be arranged, such as to be aligned with 
only a particular element of the Compton scattered X-ray 
receiving assembly 151. While a multiple slit collimator is 
described with respect to FIG. 18, it is to be understood that 
multiple or single slit collimators can be respectively associ 
ated with at least one unit of the Compton scattered X-ray 
receiving assembly 151. In addition, utilizing one or more of 
a variety of technologies that are generally understood, the 
scattered X-rays can be steered, beam formed, or otherwise 
directed in a manner as desired or appropriate. By using the 
embodiment of the Compton scattered X-ray receiving 
assembly 151 as described with respect to FIG. 18, location of 
one or more scattering events occurring along one more 
applied X-rays 120 can be determined. 
0194 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, as 
described with respect to FIG. 19, can be configured such that 
the Compton scattered X-ray receiving assembly 151 can be 
steered or directed in a plane perpendicular to that of the 
which the Compton Scattered X-ray receiving assembly can 
sense the position of the scattering event. For example, the 
paths of the applied X-rays 120 as shown in FIG. 2 are 
extending in a direction Substantially perpendicular to the 
paper, while in FIG. 1, and at other locations in this disclo 
sure, the path of the applied X-ray 120 extend substantially 
within the plane of the paper. Certain ones of the scattering 
event detection, imaging, visualizing, and/or information 
providing mechanisms, as described above, may utilize Such 
exemplary mechanisms to determine the position of the scat 
tering event as: Subtraction or combination, deconvolution, 
transforms, time of flight, Scattering angle, loss of energy 
level of the X-ray photons of the scattering X-rays, geometric 
scattering computation, collimator, other derivatives, etc., 
and other locations through this disclosure. Each Compton 
scattered X-ray receiving assembly 151, as described with 
respect to FIG. 19, can include a scanning shield portion 178, 
which can be configured to limit light passing to that within 
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certain angular ranges. More specifically, provided that there 
are an array, or a number of the applied X-rays 120, then the 
scanning shield portion 178 can limit passage of only one or 
a number of applied X-rays 120 at any one time period. 
Certain embodiments of the scanning shield portion 178 and/ 
or the emitter portion(s) 150 can be dynamic, such as being 
rotatable; or alternately limit passage of only one or certain 
applied X-rays 120 continuously if the scanning shield por 
tion 178 and the emitter portion(s) 150 are fixed or static. 
0195 As such, certain embodiments of the at least one slit 
collimator 172, as described with respect to FIG. 18, can be 
viewed as limiting scattered X-rays 122 scattered from the 
applied X-ray 120, and passing to the Compton scattered 
X-ray receiving assembly 151 in a directional substantially 
parallel to an axial direction of the applied X-ray 120. By 
comparison, certain embodiments of the scanning shield por 
tion 178, as described with respect to FIG. 19, can be viewed 
as limiting scattered X-rays 122 which have been scattered 
from the applied X-ray 120, and passing to the Compton 
scattered X-ray receiving assembly 151, in a directional sub 
stantially perpendicular to an axial direction of the applied 
X-ray 120. Both the scanning shield portion 178 as described 
with respect to FIG. 19, and the slit collimator 172 as 
described with respect to FIG. 18, can be viewed as embodi 
ments of collimators, since they both limit passage of the 
scattered X-rays from Scattering events that are situated 
within an angular range to the Compton Scattered X-ray 
receiving assembly 151. In addition, the material forming the 
housing material (as compared to the slits which may be air, 
or some X-ray transmissive material) of the Scanning shield 
portion 178 and the slit collimator 172 should limit passage of 
X-rays there through, Such as to limit Screened X-rays from 
being applied to the Compton scattered X-ray receiving 
assembly 151. 
0196. Within this disclosure, both the scanning shield por 
tion 178 and the slit collimator 172 are intended to be illus 
trative in nature, but not limiting in Scope. It is envisioned that 
certain processes as performed by either the Scanning shield 
portion 178 and/or the slit collimator 172 could also be con 
figured as a lens, a filter, a beam former, or other electromag 
netic or X-ray type mechanism, etc. As such, certain embodi 
ments of the scanning shield portion 178 could limit passage 
of the scattered X-rays being applied to the Compton scat 
tered X-ray receiving assembly 151 to within a range of 
angles, etc. 
0197) It is generally understood that with certain electro 
magnetic, optical, and/or X-ray technologies, certain opera 
tions can be performed utilizing two or more devices and/or 
their associated technique(s). Such devices, or technique, are 
often considered as equivalents, each of which is able to 
perform the desired function, operation, or technique. As 
Such, certain embodiments of the collimator 172, Scanning 
shield portion 178, etc. can be performed either by the device 
as described herein, or other generally known electromag 
netic, optical, or X-ray equivalent devices and/or modifica 
tions thereof. Such generally equivalent devices are known by 
those skilled in the art can be utilized, and are intended to 
remain within the scope of the present disclosure. 
0198 This disclosure thereby illustrates a number of 
exemplary mechanisms (and associated techniques of certain 
embodiments of the Compton scattered X-ray receiving 
assembly 151) which can geometrically, computationally, or 
otherwise derive position of the scattering events within some 
matter. Such deriving the positions of the scattering events 

22 
Oct. 16, 2008 

can be based at least in part on characteristics of at least some 
scattered X-rays 122 (while assuming a static or predictable 
applied X-ray). 
0199 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 as 
described with the at least one emitter portion 150 (as 
described with respect to FIG. 1) can at least partially utilize 
the applied X-ray 120 having its energy level that can be used 
to detect a position of the scattering event. Certain embodi 
ments of the at least one emitter portion 150 can direct the 
applied X-ray 120 as to contact a contributing X-ray, beam, or 
other electromagnetic radiation beam 590 (which may 
include, but is not limited to, another applied X-ray having a 
prescribed energy level) as described with respect to FIG. 20. 
Such a contributing X-ray can alter the intensity of the applied 
X-ray by allowing the applied X-ray 120 to interfere (e.g., 
constructively or otherwise) with the contributing X-ray, 
beam, or other electromagnetic radiation beam 590, to at least 
partially form in identifiable intersection point 592. As evi 
denced by the enhanced scattered X-ray 122 that can be 
selectively viewed by certain embodiments of the Compton 
scattered X-ray receiving assembly 151, the enhanced scat 
tered X-ray will have an improved illumination correspond 
ing to the increased energy level, as compared with the cor 
responding scattered X-ray resulting either from either 
applied X-ray 120 alone, or alternately the contributing 
X-ray, beam, or other electromagnetic radiation beam 590 
alone. 
0200 Additionally, crossing or merging the applied X-ray 
120 as to contact a contributing X-ray, beam, or other elec 
tromagnetic radiation beam 590 can enhance the probability 
of the scattering event 152 occurring within the matter of the 
at least a portion of the individual within the point of inter 
section 592. Increasing the probability of the scattering event 
can thereupon improve the visualizing, imaging, or informa 
tion providing associated with the location of the scattering 
event 152. Within this embodiment of the Compton scattered 
X-ray visualizer, imager, or information provider 100, the 
point of intersection 592 can thereby correspond to the loca 
tion of the scattering event 152. The enhanced illumination 
resulting from the point of intersection 592 can be filtered, 
amplified, and/or otherwise processed as to further ease in 
display, visualization, information providing, imaging, etc. A 
conventional gamma knife (as generally understood in the 
medical technologies) can represent a cutting or destructing 
tool by which multiple gamma rays intersect as to provide a 
region of increased or combined energy, which can thereupon 
be detected in the form of a stronger applied X-ray 122, as 
described in this disclosure. 

0201 FIG. 21, for example, illustrates an embodiment of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 that can be used for spatially confined 
imaging in which the output from the scattering event 152. 
Certain embodiments of the Compton scattered X-ray receiv 
ing assembly 151 are X-ray associated with a collimator 172 
or 178, as described with respect to FIG. 18 or 19 in this 
disclosure. As such, certain embodiments of the Compton 
scattered X-ray receiving assembly 151 will only be able to 
detect scattered X-rays scattering from scattering events 152 
that are within a spatially confined region. As such, certain 
embodiments of the emitter portion 150 can be configured as 
pencil beams, fan beams, flooding beams, or as having other 
beam configurations. However, each applied X-ray provided 
by the emitter portion 150 could be directed within the spa 
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tially confined imaging region (of the scattering event) Such 
as to illuminate that region Sufficiently such that the scattered 
X-ray can be detected by the associated Compton scattered 
X-ray receiving assembly 151. 
0202 For the combination of any of the one or more emit 

ter portion 150 and any of the Compton scattered X-ray 
receiving assemblies 151 as described in this disclosure, a 
variety of Scattered X-ray, applied X-ray, matter, and other 
parameters can be determined that can be stored in a database, 
etc., and thereupon be used to derive the location of the 
position of the scattering events 152', and/or 152", etc. along 
the applied X-ray path 120' as described with respect to FIG. 
13 utilizing known geometric, material, X-ray, and other cal 
culations. Since certain scattering of the applied X-ray pho 
tons 120 can be intermitted at certain ones of the position of 
the scattering events 152', 152", etc.; the visualization, imag 
ing, or information providing parameters at the various posi 
tions of the scattering events can be intermittently obtained. 
As the X-ray photons of the applied X-rays scatter at each 
position of the scattering event based on Compton scattered 
X-ray, the visualization, imaging, or information providing 
parameters of each position of the scattering event 152', and/ 
or 152", such as can be used to image there from, and can be 
determined. 
0203 The relative angle and/or position of the applied 
X-rays 120 can thereby be determined, derived, or computed 
based at least in part on the angle of the one or more emitter 
portion from each particular scattering event location 152, 
152", etc. The frequency (or the energy level which corre 
sponds to the frequency) of the X-ray photons forming the 
applied X-rays 120 can be determined based at least in part on 
the known or determined input frequency to the one or more 
emitter portion 150 (or the measured output). The angle of the 
scattered X-ray photons being received by the one or more 
Compton scattered X-ray receiving assemblies 151 can be 
determined based at least in part on the original path of the 
applied X-ray, as well as the scattered frequency of at least 
some of the X-ray photons of the scattered X-rays. 
0204 Certain visualization, imaging, or information pro 
viding techniques can rely of generation of image informa 
tion or visualization information that can represent data or 
other form of information. Such data, text, information, etc. 
can be stored or maintained in a database storage, processed 
using understood image processing techniques, etc.. Such as 
described with respect to certain embodiments of the visual 
ization, imaging, or information providing controller 97 as 
described with respect to FIG. 1. 
0205 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
visualize, image, and/or provide information at least partially 
by making 2-D scans from different 'vantage points' outside 
the body, detecting the time-integrated X-ray return signal 
from each 2-D X-ray/vantage-point combination, and doing a 
tomography-like reconstruction of Such as depth-related 3-D 
structure as described with respect to FIGS. 22, 23, and 24. 
0206 FIGS. 22 and 23 illustrate two views of one embodi 
ment of the Compton scattered X-ray visualizer, imager, or 
information provider 100 which can be configured to just 
and/or controlled in imaging perspective by which the angle 
of the scattered X-ray changes from 122a, 122b, 122c, as 
indicated by an arrow 127, can be used to image the portion of 
the individual. During the visualization, imaging, and/or 
information providing, as described with respect to FIG. 22. 
a variety of image information (similar in certain ways to 
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conventional tumble graphic imaging or Volumetric imaging 
techniques) can be derived. However, there can also be a 
considerable amount of information that can be determined 
based upon the scattering of the applied X-rays from a certain 
direction, or a limited range of directions. For example, a 
depth of the tissue aberration (or other tomography-type fea 
ture) 128 is largely uncertain during the visualization, imag 
ing, or information providing as described with respect to 
FIG. 22, as a result of the relative direction in which the 
Compton scattered X-ray receiving assembly 151 receiving 
the scattered X-rays. 
0207 As the angle of the scattered X-ray continues to 
increases through an angle, as described with respect to FIG. 
23 as 122d, 122e, and 122f the depth determination or extent 
of the feature 128 (using Volumetric, tomographic, or other 
Such techniques) can be improved as the angle of the scattered 
X-ray continued to increase. As such, the depth can be more 
readily and accurately be determined as the angle of the 
scattered X-ray increases from perpendicular. Such dimen 
sions, extends, etc. of the features can be determined to more 
fully and accurately map the visualization, image, or pro 
vided information relative to the matter of the at least a 
portion of the individual. Such as: tissue, tissue aberrations, 
organs, edge features, bones, constructs, inserts, bony por 
tions, fluid or blood vessels, reservoirs, pooling, etc. 
0208 While the imaging perspective described with 
respect to FIGS. 22 and 23 can be used to adjust or control the 
angle of the scattered X-rays relative to matter of the at least 
the portion of the individual, there can be a variety of other 
imaging perspectives that can be similarly adjusted, con 
trolled, and/or otherwise utilized. For instance, the at least in 
the portion of the individual could be moved relative to the 
applied X-ray and/or the scattered X-ray. As the field of view 
of the visualization, imaging, or information provided is 
Zoomed, focused, filtered, transformed, or otherwise modi 
fied to provide other “new” or “modified” (e.g., and/or 
adjusted or controlled) information, such new or modified 
information can be added to the enhanced the model, visual 
ization, image, or information; Such new or modified infor 
mation can be compared with the original information to 
provide a more accurate or detailed model, visualization, 
image, or information. The techniques used for adjustment 
and/or control of the visualization, imaging, or information 
providing, certain ones of which are described relative to 
FIGS. 25 through 28, can be used to improve a quality of 
visualization, imaging, or information provided based on a 
variety of vantage points, and can be utilized for tomography 
or Volumetric-type imaging. 
0209 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
thereby be configured to provide tomography visualization, 
imaging, or information providing. The tomography pro 
vided would be expected to be similar to the tomography 
provided by other imaging mopdalities such as CAT scans, 
PET scans, and MRI, with the exception that certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider would image matter to the prescribed 
imaging depth 170. Other embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
by comparison, would be expected to image through the 
matter of the at least some matter of the at least the portion of 
the individual. Additionally, the embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 can generally utilize Compton Scattering, as com 
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pared to transmissive X-rays as with CAT scans, transmissive 
positrons as with PET scans, and magnetic fields as with MRI. 
Each imaging modality would therefore be expected to visu 
alize, image, of provide information somewhat differently 
with potentially somewhat different output (either with or 
without the use of contrast agents). 
0210 FIG. 24 show a flowchart 1300 of one embodiment 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 that can be configured to provide a 
tomography-type and/or Volumetric visualization, image, or 
information in a manner that includes illustrative, but not 
limiting, processes 1302, 1304, 1306, and/or 1308. Process 
1302 can include, but is not limited to, visualizing, imaging, 
or deriving at least a first set of visualizations, images, or 
information. For example, certain visualization, image, or 
provided information (e.g., relatively crude in certain 
instances) can be obtained using certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 as described in this disclosure. Process 1304 can 
include, but is not limited to, controlling or adjusting the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 such as to visualize, image, or obtain “addi 
tional information. Process 1306 can include, but is not 
limited to, operating the Compton scattered X-ray visualizer, 
imager, or information provider 100 to capture, or otherwise 
obtain, the new information, Such as to allow visualizing, 
imaging, or information providing from a modified vantage 
point and/or containing modified content. Process 1308 can 
include, but is not limited to, obtaining a more detailed or final 
visualization, image, or information by tomographically or 
Volumetrically integrating the additional information. As 
Such, viewing certain regions from different perspectives, 
Such as to limit unknowns and uncertainties in the visualiza 
tion, imaging, or provided information as the tomographic 
type embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 change some aspect 
(e.g., energy level, direction, depth, etc) in a manner as to 
improve the quality of the visualizing, imaging, or informa 
tion providing. 
0211 Certain scintillation, time of flight, energy loss, and 
image combination type embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can generally provide their final-quality visualization, image, 
or provided information based on processing of each interac 
tion of the at least one emitter portion 150 and its associated 
at least one Compton scattered X-ray receiving assembly 151. 
By comparison, certain tomographic or Volumetric embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 have a considerable number of 
unknowns following each interaction of the at least one emit 
ter portion 150 and its associated at least one Compton scat 
tered X-ray receiving assembly 151, wherein such unknowns 
are generally reduced or limited using tomographic or Volu 
metric techniques, in a similar manner as with conventional 
tomography, as generally understood in the medical imaging 
technologies. 
0212. Certain tomography or volumetric aspects of certain 
embodiments (or output) of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can therefore 
be quite similar in processing characteristics to those of con 
ventional tomography imagers, such as CAT scans, PET 
scans, etc. (Such that they can result from generating a number 
of two-dimensional slices). The slices are typically, but not 
necessarily, planar. The slices can thereupon be combined to 
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allow information of any three-dimensional volumetric 
image in a similar manner as with conventional CAT scans, 
MRIs, etc. Depending upon the desired configuration, a vari 
ety of shapes, Compton or other configurations of slices can 
be generated. Within this disclosure, Volumetric imaging 
may, depending upon context, be considered as including 
tomography. A description of conventional tomography or 
Volumetric imaging devices, etc., Such as may be utilized for 
conventional medical visualizing, imaging, or information 
providing, are described, for example, in X-ray 13 of “The 
Essential Physics of Medical Imaging, Second Edition, J.T. 
Bushburg, et al., Lippincott Williams and Wilkins, 2002 (in 
corporated by reference herein in its entirety). Such conven 
tional tomography devices are commercially available and is 
not described in greater detail. 
0213 Is the understood that certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 may rely upon the adjustment and/or control to 
affect imaging of new matter of new directions, locations, 
positions, energy levels, etc. Such adjustment or control may 
be useful for tomography-type Compton scattered X-ray 
visualization, imaging, or information providing. 
0214) Certain embodiments of the deconvolution and/or 
tomography processes necessary to perform Such operations 
can be considered as computationally similar to those used in 
normal X-ray CT scans, except that scattered instead of trans 
mitted X-rays are detected (instead of the X-rays being trans 
mitted through the individual as is the case with conventional 
CT scans as compared with X-rays undergoing Compton 
scattering as described in this disclosure). 
0215 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
visualize, image, and/or provide information at least partially 
by use of an angle-collimated X-ray detector Such that the 
intersection of the illuminating beam and detector sensitivity 
direction can define a unique 3-D Voxel. Such angle-colli 
mated X-ray detectors can be used to derive visualization, 
imaging, or information providing information in the one or 
more Compton scattered X-ray receiving assemblies 151. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can visualize, 
image, and/or provide information at least partially by com 
binations of the embodiments described elsewhere in this 
disclosure, that allows visualization, imaging, or information 
providing at higher resolution and/or higher contrast infor 
mation from the Subcutaneous bodily structures. 
0216 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
control the depth to which it can image based, at least in part, 
on photons energy level of the applied X-ray as applied to the 
matter of the at least the portion of the individual. The greater 
the energy level of the photons of the applied X-rays (and 
correspondingly the lesser the frequency of the photons of the 
applied X-ray 120), generally the greater depth a larger per 
centage of the applied X-ray can travel into the matter of the 
at least the portion of the individual, scatter, and return to 
effect Compton Scattered X-ray visualization, imaging, or 
information providing. As such, generally, a larger number of 
or percentage of X-ray photons having greater energy levels 
(and therefore correspondingly lower frequencies) can gen 
erally visualize, image, and/or information provide downto a 
greater at least one visualization, imaging, or information 
providing depth range to the at least one prescribed visual 
ization, imaging, or information providing depth 170 than 
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X-ray photons having a generally lower energy level (and 
correspondingly higher frequencies). This generalization 
assumes consistency of Such factors as angle or position of 
applied X-rays, materials being imaged, etc. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100, as described in this disclosure with 
respect to FIG. 27, can facilitate Compton scattered X-ray 
visualization, imaging, or information providing of a region 
of the scattering events extending from at least a Surface 168. 
0217. These embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 might 
be particularly useful for Compton scattered X-ray visualiza 
tion, imaging, or information providing for the at least the 
portion of the individual near the surface 168 of the individual 
(the Surface may be underneath and at least partially internal 
Surface or at least partially external Surface). For example, 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100, that can image from 
a Surface to within the at least one depth range to the at least 
one prescribed depth 170, may be suitable for such Compton 
scattered X-ray visualization, imaging, or information pro 
viding even without complex image processing. Such visual 
ization, imaging, or information providing from different 
depths may not interfere with each other provided a relatively 
homogeneous material across the visualization, imaging, or 
information providing depth range. By comparison, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can visualize, image, or 
information provide one and relatively non-homogeneous 
material across the at least one visualization, imaging, or 
information providing depth range provided suitable process 
ing capability. 
0218 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
visualize, image, or provide information relating to at least 
partially internal and/or at least partially external matter of the 
at least the portion of the individual utilizing a variety of 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing techniques. Such visualization, imaging, or 
information providing can be configured to provide for, for 
example: examinations, testing of cancer, sicknesses, inju 
ries, tissue aberrations, etc. (Such cancers and/or tumors can 
include, but are not limited to, breast cancer, lung cancer, 
prostate cancer, bladder cancer, cervical cancer, etc.); as well 
as both internal or external visualizing, imaging, or informa 
tion providing aberrations of certain matter of the at least the 
portion of the individual (Such as tissue, bone, dental, etc. or 
a combination); Compton Scattered X-ray visualization, 
imaging, or information providing lumen matter and matter 
examinations; Compton scattered X-ray visualization, imag 
ing, or information providing edges, discontinuities, or matter 
inconsistencies or aberrations of organs, tissue, or other mat 
ter; Compton Scattered X-ray visualization, imaging, or infor 
mation allowing a variety of heart examination and/or treat 
ments, heart valve structure, operation examination and/or 
treatments, brain examination and/or treatment, lung exami 
nation, liver examination, other organ, matter, or tissue 
examination and/or treatments etc. Within this disclosure, the 
term "depth' visualizing, imaging, or information providing 
can include, but is not limited to, depth visualizing, imaging, 
or information providing at least one Volume of matter 
beneath the surface 168 of the at least the portion of the 
individual, perhaps including the surface 168 of the at least 
the portion of the individual. 
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0219 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to detect specific elements, or sets, combinations, 
alloys, and/or mixtures of specific elements, such as may be 
used to obtain signatures of pathological state or tissue iden 
tity. While iron and calcium are mentioned in this disclosure 
as examples of elements that may be included in matter which 
can be used to enhance visualizations, imaging, and/or infor 
mation providing; it may also be desirable or useful to detect 
other elements or sets of elements. Depending on context, 
X-ray scattering signatures of tissue (which may be consid 
ered to be one embodiment of visualization, imaging, or 
information providing information), may be very helpful for 
a variety of diagnosis or examination purposes, for example. 
0220 Another example of an element, which could be 
detected by certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, is zinc. 
Zinc can be used as a naturally-occurring indicator of certain 
types of pathological brain tissue. For example, the elevated 
presence of zinc in the brain can be used to identify epileptic 
areas in hippocampus. As such, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured to detect particular elements, 
matter, combinations of matter, materials, metal, alloys, flu 
ids, bones, etc., and as Such may be particularly useful for 
visualization, imaging, or information providing for certain 
applications. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
controllable and/or adjustable such as to allow setting or 
adjusting for particular visualization, imaging, or informa 
tion providing applications. 
0221 Certain embodiments of such Compton scattered 
X-ray visualization, imaging, or information providing from 
the surface 168 may be performed from within the at least one 
visualization, imaging, or information providing depth range 
to the at least one prescribed visualization, imaging, or infor 
mation providing depth 170. Certain of the Compton scat 
tered X-rays returning to the Compton scattered X-ray receiv 
ing assembly 151, that scatter at scattering events from matter 
from different ones of the at least one substantial scattering 
range to the at least one scattering depth, may overlap and 
potentially interfere with scattered X-rays that have a contrib 
uted X-rays from different scattering events. Such clarifica 
tion between interfering scattered X-rays resulting from dif 
ferent scattering events at different depths, and/or positions, 
etc., can limit confusion among image information obtained 
from different scattering events at varying depths. 
0222 Assuming a relatively narrow visualization, imag 
ing, or information providing depth range to the at least one 
prescribed visualization, imaging, or information providing 
depth 170 based at least partially on scattering from scattering 
events. The overlap of X-rays Compton scattered from dif 
ferent depths can be considered as originating from a single 
one of the at least one Substantial scattering range to the at 
least one scattering depth, assuming the material is Substan 
tially homogenous across the range of depths. The overlapped 
X-rays can thereupon be processed or treated as originating 
from the same location. For example, Compton scattered 
X-ray visualization, imaging, or information providing of the 
skin, and/or some other relatively homogeneous matter, of a 
person may appear consistent, even if the Compton scattered 
X-rays scattering from within the at least one substantially 
scattered depth range to the at least one prescribed Substan 
tially scattering depth 170. 
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0223) Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to visualize, image, or provide information based 
at least partially on Scattered X-rays being scattered the 
slightly overlapped depths of Scattering events, and can 
thereby reduce quality or uniformity of imaging or visualiza 
tion. For example, consider the Compton Scattered X-rays 
could be expected to be Compton scattered, down to similar 
scattering depths, within similar type matter within the per 
son, assuming Substantially homogeneous or consistent mat 
ter down to the imaging depth. Certain types of Compton 
scattered X-ray visualization, imaging, or information pro 
viding can be performed as Scanning, such as to Screen for, or 
detect, aberrations of the matter (e.g., skin) such as cancers, 
lesions, tumors, moles, cuts, abrasions, etc. Certain embodi 
ments of the Compton Scattered X-ray receiving assembly, 
which can be used to visualize, image, or provide information 
relating to a considerable variety of matter, Such as regents 
made up of relatively thin matter that are selected to increase 
the homogeneity of the region. By selecting or using the 
relatively thin image region, the matter's homogeneity 
thereby generally increases to thereby provide improved 
visualization, imaging, or information providing. By using 
relatively thin image regions, which are therefore more 
homogeneous, certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
may utilize Such devices as Scintillators (and/or fluoroscopes, 
certain of which can include scintillators) which can directly 
convert scattered X-rays into viewable and/or visible light, as 
described in this disclosure. Within this disclosure, “view 
able' light can, depending on context, be intended to include, 
but is not limited to, visible light such as is recognized as 
being viewable by most sighted humans, as well as at least 
certain infra-red and ultra-violet light. 
0224 Within this disclosure, such conversion of X-ray 
photons by scintillators into viewable and/or visible light that 
may be viewed (directly or by Subsequent processing) by 
certain users of embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100. By compari 
son, certain embodiments of the Compton scattered X-ray 
receiving assembly 151 may include a photodiode or other 
photodetector operably associated with the output of the scin 
tillator (not shown, and considered as a portion of the Scintil 
lator) which can output to certain portions of the Compton 
scattered X-ray receiving assembly. As such, certain Scintil 
lator-based embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can provide 
viewable and/or visible light directly to a user, or alternately 
output viewable and/or visible light that can be further ana 
lyzed, amplified, filtered, or otherwise processed such that 
could be viewed by the user following the multiple steps such 
as by a machine, machine-based processor, optical processing 
device, etc. Certain Scintillators, for example, could be oper 
ably coupled to photodiodes, whose outputs can be further 
analyzed. 
0225 Certain scintillator embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 being applied to certain relatively thin organisms, plants, 
etc. may also visualize, image, or provide information about 
the thickness of at least some matter of the at least certain 
portions of the individual using Such techniques. Certain Such 
scintillator (and/or fluoroscope) embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 may be operationally simpler, and therefore involve 
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relatively little processing as compared with other visualiza 
tion, imaging, or information providing techniques by other 
(more processor-complex) embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100. The scintillator embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
create images based, at least in part, on the scattered X-rays 
122 received by the Compton scattered X-ray receiving 
assembly 151; since the Compton scattered X-rays being 
produced by the former are being converted directly into 
viewable or visible light using scintillators (and/or fluoro 
Scope-based technology). 
0226 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, as 
described in this disclosure with respect to FIGS. 29, 30, 31, 
and 32, can facilitate Compton Scattered X-ray visualization, 
imaging, or information providing between a first one of the 
at least one visualization, imaging, or information providing 
depth range to the first one of the at least one prescribed 
visualization, imaging, or information providing depth 170 
from the Surface 168. Such visualizing, imaging, or providing 
information can occur either from an internal or external 
surface of the portion of the individual (or the first one of the 
at least one visualization, imaging, or information providing 
depth range to the first one of the at least one prescribed 
visualization, imaging, or information providing depth 170 
from the surface 168) to a second one of the at least one 
visualization, imaging, or information providing depth range 
to a second one of the at least one prescribed visualization, 
imaging, or information providing depth from the Surface. 
0227 Certain of such Compton scattered X-ray visualiza 
tion, imaging, or information providing techniques can be 
obtained at least partially by combination (e.g., image differ 
entiation, image Subtraction, image transformation, deconvo 
lution, weighted Subtraction, functional Subtraction, and 
group including inverse integral transform, Subtractive 
inverse integral transform, inverse functional transform, and 
subtractive inverse functional transform, time of flight calcu 
lation, or other Such computation or image processing tech 
niques). With Such combination of images, etc., multiple 
depth visualizations or images can be obtained, in the form of 
depth visualization or image information, from Compton 
scattered X-ray visualization, imaging, or information pro 
viding from the surface 168 down to multiple different depths 
169, 170, thereby imaging through a depth 172. 
0228 Certain occurrences of the depth visualizations, 
images, and/or provided information can thereupon be 
obtained from the shallower depth visualizations, images, 
and/or provided information value using image combining 
(such as by using image Subtraction, image differentiation, 
image transformation, deconvolution, weighted Subtraction, 
functional Subtraction, and group including inverse integral 
transform, Subtractive inverse integral transform, inverse 
functional transform, and Subtractive inverse functional 
transform, or other Such image processing or computational 
techniques), from between multiple depth visualizations, 
images, and/or provided information values. To depth-image 
a relatively thick portion of the individual (e.g., a slice that is 
thicker than can be depth imaged by itself with desired reso 
lution, image quality, etc.), a number of relatively thin image 
slices can be imaged, and the number of images can there 
upon be added, Summed, or otherwise combined using a 
variety of appropriate image processing techniques. 
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0229. As described in this disclosure, the visualization, 
imaging, or information providing of slices can be performed 
by Successive image combination, by which the information, 
data, value, etc. of the shallower image can be combined, 
subtracted, or otherwise transformed out from that of the 
thicker image for each Successive image slice, to obtain image 
information of the particular image slice. 
0230. Such techniques can also be utilized by certain 
image combining processes (e.g., image Subtraction, image 
differentiation, image transformation, deconvolution, 
weighted Subtraction, functional Subtraction, and group 
including inverse integral transform, Subtractive inverse inte 
gral transform, inverse functional transform, and Subtractive 
inverse functional transform, time of flight techniques; Scin 
tillator (a.k.a. fluoroscope techniques), or other Compton 
based techniques. The image slices can at least partially 
involve combining relatively thick portions of the individual, 
and can thereupon be digitally, analog, or otherwise com 
bined using combining image processing techniques, and can 
be clarified such as to limit distorting aspects such as opaque 
X-ray matter, noise, etc. Such as involving deconvolution, 
transforms, etc. Certain of the visualizations, images, and/or 
information can be maintained to form a model, which can be 
relied on for visualization, imaging, or information providing 
purposes. Alternately, a two-dimensional image slice having 
Some thickness and either a substantially planar or curvilinear 
Surface (simple curve, complex curve, or other) can be visu 
alized, imaged, or have information provided within the at 
least the portion of the individual at a location nearby, or away 
from, the surface of the at least the portion of the individual. 
For example, certain examples of visualization, imaging, or 
providing information can occur with the at least one emitter 
being positioned adjacent the skin, within lumens, etc. 
0231. Alternately, time of the flight computations can be 
used to derive visualization, imaging, or information provid 
ing information, as described in this disclosure. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can visualize or image a 
volume or portion extending between two of the at least one 
visualization, imaging, or information providing depth 
ranges from the surface 168 can utilize time of flight compu 
tations (such as described with respect to FIG. 32). Certain 
time of flight computations can operate at least partially by 
determining a total distance from the emitter portion 150, to 
the particular scattering event of the at least the portion of the 
individual, and thereupon continue to the Compton scattered 
X-ray receiving assembly 151. Such distance can be deter 
mined, for example, by measuring the duration for X-rays to 
travel that distance. The distance canthereby be determined at 
least partially based on the combined temporal duration 
(time) of the travel by the applied X-ray 120 and/or the 
scattered X-ray 122. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 of FIG. 32 can include a time of flight calculator 160 
(which can be included in the visualization, imaging, or infor 
mation providing controller 97 of FIG. 1), which can derive 
the time of flight duration(s), and thereupon compute the total 
time of flight distance(s). 
0232 Certain embodiments of time of flight computation 
such as can utilize the time of flight calculator 160, as 
described with respect to FIG. 32, can involve generation of 
relatively brief pulses of the applied X-ray (e.g., X-ray photon 
radiation), which are directed by the at least one emitter 
portion 150 towards the imaged region of the at least the 
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portion of the individual. Thereupon, the X-rays forming the 
pulses or bursts of applied X-rays can be Compton scattered 
within the matter of the at least the portion of the individual at 
the scattering event, such as can be detected by the at least one 
Compton scattered X-ray receiving assembly 151 following 
scattering of the brief pulse (also considered a form of time 
modulation). Time of flight calculations can be derived based, 
at least partially, on the time required for the applied X-rays to 
travel to and scatter at the scattering event (within the matter 
of the at least the portion of the individual), and thereupon 
have the scattered X-rays travel to the at least one Compton 
scattered X-ray receiving assembly 151. Considering the total 
distance between the point of Compton scattered X-ray at the 
scattering event and the Compton scattered X-ray receiving 
assembly, and thereupon the angle of scattering and scattering 
event through which the X-rays travel through the at least the 
portion of the individual. The location of the scattering event 
within the matter of the at least a portion of the individual can 
thereupon be determined relying on calculations based on the 
speed of X-rays, their direction traveled, and thereupon their 
distance traveled (the speed of X-rays correspond to the speed 
to light). 
0233. The total distance from the emitter portion 150, to 
the location of the scattering event, and thereupon to the 
Compton scattered X-ray receiving assembly 151, can 
thereby be used to derive the at least one visualization, imag 
ing, or information providing depth range to the at least one 
prescribed visualization, imaging, or information providing 
depth 170 at least partially using time of flight calculations. 
With time of flight calculations, precision in the detected 
timing and measured distance is important in accurately 
determining the location of Scattering within the matter. 
Therefore, certain embodiments of the detector portions of 
the Compton Scattered X-ray receiving assembly and/or emit 
ter portions, as described with respect to FIG. 32, could have 
at least low picosecond range detection operational duration 
to provide Suitable accuracy. Such picosecond range detec 
tion operational duration to provide Suitable accuracy can be 
performed using, for example, certain streak cameras, pix 
elated streak cameras, an avalanche detector, CCD, or other 
detector embodiments of the Compton scattered X-ray 
receiving assembly 151. Other embodiments of the detector 
portions could operate with considerably longer signal detec 
tion duration rate while perhaps accepting reduced quality or 
resolution in visualization, imaging, or information provid 
1ng 

0234 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize a variety of controllers, computers, etc. (considered as 
a portion of the visualization, imaging, or information pro 
viding controller 97) as certain users such as to provide a 
variety of automation and/or enhanced reliably of operation 
or analysis. As such, with certain embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100, a variety of human or automated users can visual 
ize, image, and/or provide information relating to the 
subsurface of the at least the portion of the individual 82 at 
certain typically controllable depths. The mechanism for 
Compton-type scattering are generally understood by those 
skilled with X-ray technology, and will not be described in 
greater detail except where Suited to this particular disclosure. 
0235. With individuals such as humans and/or animals, for 
example, the external surface 168 can include such surfaces 
as skin, mucous membranes, and other Such external Surfaces 
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etc. Certain individuals such as plants or organisms (living in 
the environment Such as outside, living in humans, animals, 
plants, or other organisms, and/or human-designed or human 
created) can have at least one external surface 168 that may 
come in contact with the external environment from which 
much of the potential visualization, imaging, or information 
providing could be performed. Examples of the external Sur 
face may include the outer layer of a leaf, a trunk, a stalk, a 
fruit, a root portion, a vegetables, etc. It may not be necessary, 
in those embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100, that are applied 
within the matter of the individual (such as via incision, or 
other breach of the Surface), to visualize, image, and/or pro 
vide information at least partially through the Surface. 
0236 Certain individuals, such as organisms, plants, or 
portions thereof, can be visualized, imaged, or have informa 
tion provided using certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 for such purposes as to determine health, internal struc 
ture, insect infestation, contamination, illness, etc. Certain 
types of individuals such as fruits, roots, or vegetables as 
produced by plants can be visualized, imaged, or have infor 
mation provided using certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 as to determine freshness of the item, suitability of the 
item, insect infestation, disease, contamination, inconsis 
tency from desired State, etc. A forestry store or market 
(which may commercially sell certain meats, vegetables, 
fruits, plants, etc., for example) may utilize certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 Such as to visualize, image, and/or 
provide information relating to meats, plants, vegetables, 
fruits, etc. to determine their health, condition, etc. Such 
determination of the condition can be applied either prior to 
purchase, following storage for some duration, or prior to 
selling, etc. Such visualization, imaging, or information pro 
viding of plants, organisms, troops, roots, etc. can be based, at 
least in part, and changing X-ray scattering characteristics as 
the matter rots, disintegrates, melts, distorts, ages, or other 
wise changes. 
0237 With such individuals as humans and/or animals, 
the term “internal can pertain to those locations accessible 
through normally open openings (e.g., mouth, ears, nose, 
various lumens, blood vessels, urethra, anal, etc.) and/or nor 
mally closed openings, such as may be accessed via an inci 
sion as described in this disclosure. The interior of such 
individuals as organisms, cells, bacteria, viruses, etc. can be 
accessed through normally closed openings such as incisions, 
pipettes, probes, tools, tactile feedback devices, cutters, dis 
plays, etc. As such, the term “surface', whether situated at 
least partially internally and/or at least partially externally 
relative to the at least the portion of the individual, should 
relate to, and/or be considered relative to, and based on, the 
particular aspects, conditions, and/or particulars of the at least 
the portion of the individual. 
0238 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
provide position determination, control, and/or adjustment of 
certain of the at least one emitter portions 150 and/or the at 
least one detector portions 152 (and/or the at least one Comp 
ton scattered X-ray receiving assembly 151). Such adjust 
ment and/or control of the portions or entirety of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be used to control and/or adjust the amount of matter 
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through which the Compton scattered X-ray visualizer, 
imager, or information provider 100 can visualize, image, 
and/or provide information, Such as when Compton scattered 
X-ray visualization, imaging, or information providing (to 
within the at least one visualization, imaging, or information 
providing depth range to the at least one prescribed visual 
ization, imaging, or information providing depth). Such con 
trol and/or adjustment may typically be characterized by the 
energy level and/or frequency of the X-ray photons. 
0239 For example, assume that a particular Compton 
scattered X-ray visualizer, imager, or information provider 
100 is configured (e.g., based on X-ray photon energy and/or 
frequency) to visualize, image, and/or provide information at 
the at least one controllable and/or adjustable prescribed visu 
alization, imaging, or information providing depth 170. If the 
at least one emitter portion 150 can be arranged to direct the 
applied X-ray 122 substantially perpendicular to the surface 
168 of the at least the portion of the individual, the visualiza 
tion, imaging, or information providing could occur within 
the at least one prescribed visualization, imaging, or informa 
tion providing depth 170 of, for example, 5 mm. However, as 
the angle of the applied X-rays by the emitter portion to the 
surface 168 of the matter changes from described, for 
example, with respect to FIGS. 31 and 32, the at least one 
prescribed visualization, imaging, or information providing 
depth 170 also changes. The at least one prescribed visual 
ization, imaging, or information providing depth corresponds 
to the maximum depth which the X-rays can pass to, scatter 
at, and return from during the Compton scattered X-ray visu 
alization, imaging, or information providing. Therefore, as 
the angle of the X-rays applied by the emitter portion to the 
surface 168 of the at least some matter of the at least the 
portion of the individual changes (e.g., from perpendicular to 
Some angle), the effective perpendicular depth visualizing, 
imaging, or information providing could change, which typi 
cally changes as a cosine function of the change of angle. 
0240. With almost all types of individuals, most surfaces 
168 are not completely planar. Consider that people, animals, 
organisms, and plants are not typically flat, but instead have 
Some degree of curvature over our Surfaces. For the purpose 
of this disclosure, Such visualization, imaging, or information 
providing concepts can be explained and more easily mod 
eled assuming a planar initial contact Surface, which may 
become closer to true as the depth imaged or visualized region 
becomes incrementally smaller. 
0241. Within this disclosure, “Compton scattered X-ray 
visualization, imaging, or information providing', as may 
therefore be performed within some set distance from the 
surface 168 at which X-ray based electromagnetic radiation 
from the Compton Scattered X-ray visualizer, imager, or 
information provider 100 is being emitted and Compton scat 
tered, and can thereupon be detected. Certain aspects of Such 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing may rely on the configuration and/or operation 
respective emitter portions and/or detector portions that can 
respectively apply X-rays proximate to, and/or receive X-rays 
from, the surface 168 of the at least the portion of the indi 
vidual. 

0242. The matter of the at least the portion of the indi 
vidual which can be visualized, imaged, or have information 
provided using a variety of embodiments and/or configura 
tions of the Compton scattered X-ray visualizer, imager, or 
information provider 100, can vary. For instance, for Comp 
ton Scattered X-ray visualization, imaging, or information 



US 2008/0253529 A1 

providing humans or animals, the soft matter that can be 
visualized, imaged, or have information provided can include 
but is not limited to: soft tissue, fluid (blood, spinal, lymph, 
etc.) bone portions interspersed among tissue, tissue forming 
organs, muscles, fat, flesh, etc. Additionally, relatively hard 
matter Such as: bones, bone portions, joints, spine portions, 
teeth, etc. can be visualized, imaged, or have information 
provided using certain configurations or embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. As such, the interior bones, teeth, etc. can be 
depth imaged to provide a considerable amount of internal 
visualization, imaging, or information providing. As such, the 
particulars of the at least Some matter can have some effect on 
the visualizing, imaging, or information providing. 
0243 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider can addi 
tionally visualize, image, and/or provide information relating 
to such matter can be associated with, or positioned in or 
nearby the at least the portion of the individual as plastic, 
metal, implants, pins, constructs, fillings, orthopedic braces, 
dental braces, etc. Certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider can be 
either stand-alone devices, or provide input into the at least 
the portion of the individual such as the tool 610, implant, 
tactile feedback providers, injecting device, probe, cutter, 
drill, separator, ablator, Bovie electrocautery device, material 
adder, material remover, etc. Certain portions of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, as described in this disclosure, can pertain to visualizing, 
imaging, or information providing within the medical areas, 
orthopedic areas, research areas, dental areas, orthodontia 
areas, Veterinarian areas, livestock areas, wild animal or 
aquatic animal areas, etc. 
0244 Compton Scattered X-ray visualization, imaging, or 
information providing of Such individuals as plants or organ 
isms can involve depth visualizing, imaging, or information 
providing at least some of the various particular components 
or structure of the plant or organism. Such Compton scattered 
X-ray visualization, imaging, or information providing of 
plants, organisms, etc. can be for research, commercial, medi 
cal, Veterinarian, dental, or other purposes. For instance, cer 
tain organisms being visualized, imaged, or have information 
provided can within a human, animal, or other host, can be 
distinct, or can be at least partially integrated in human, plant, 
organism, animal, etc. 
0245. There may be particular aspects of particular type of 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing, as can be performed by particular embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 as described in this disclosure. For 
example, certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 might 
be particularly useful in Compton scattered X-ray visualiza 
tion, imaging, or information providing a region within the at 
least the portion of the individual that is physically separated 
from the location where the applied X-rays 120 initially pass 
through the Surface. As such, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 may have to image through considerable matter, 
tissue, etc. that may not be desired to be included in the 
visualization, imaging, or information providing, such as by 
using image combining (e.g., image Subtraction, time of flight 
Compton scattered X-ray depth visualization, or other tech 
nique such as by using image Subtraction, image transforma 
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tion, deconvolution, image Subtraction, weighted Subtraction, 
functional Subtraction, and group including inverse integral 
transform, Subtractive inverse integral transform, inverse 
functional transform, and Subtractive inverse functional 
transform, or other such image processing techniques), and/ 
or other imaging, or information providing, techniques as 
described in this disclosure; the depth visualizing or imaging 
effects of such matter that is not desired to be visualized, 
imaged, or have information provided can be computation 
ally limited. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured or operated to most effectively image the matter of 
the at least the portion of the individual situated nearby the 
external or internal surface 168 (e.g., via skin or other internal 
or external Surface, or alternately through an incision, cut, 
etc.) of the at least the portion of the individual. 
0246 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 are 
described in this disclosure as having their energy leveland/or 
frequency of the applied X-rays that can be controlled and/or 
adjusted. The term controllable can, depending on context, 
indicate the ability of the user and/or other entity to control 
the depth, and/or range of depths, at which the Compton 
scattered X-ray visualizer, imager, or information provider 
100, can image through the matter of the at least the portion of 
the individual. Such control can be based at least in part on 
controlling the energy level and/or frequency of at least some 
applied X-rays 120. By comparison, the term adjustable can, 
depending on context, indicate that some adjustment can be 
made to the depth at which the Compton scattered X-ray 
visualizer, imager, or information provider 100 visualizes, 
images, or provides information into the matter of the at least 
the portion of the individual. Such adjustment can be based, at 
least in part, on controlling the energy level and/or frequency 
of at least some applied X-rays 120. Such control or adjust 
ment of depth, or range of depths, can be made during initial 
and/or Subsequent depth visualizing, imaging, or information 
providing, and can be empirically determined or not. A vari 
ety of embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 may be controllable 
and/or adjustable based at least in part on controlling the 
energy level and/or frequency of at least some applied X-rays 
120, as described in this disclosure; while other embodiments 
may not. 
0247 Certain embodiments of the visualization, imaging, 
or information providing controller97, of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
as described in this disclosure, can utilize a variety of soft 
ware, hardware, firmware, depth visualizing or imaging tech 
nology, electronic and/or electric circuitry to facilitate the 
desired Compton Scattered X-ray visualization, imaging, or 
information providing. A variety of the Software, hardware, 
firmware, depth visualizing or imaging technology, elec 
tronic and/or electric circuitry is understood in the field of 
controllers, optical systems, electronics, and/or computers; 
and might be effectively performed by a variety of types of the 
visualization, imaging, or information providing controller 
97. For instance, certain embodiments of Compton scattered 
X-ray visualization, imaging, or information providing that 
can rely at least partially on visualization, imaging, or infor 
mation providing image subtraction or combination, filtering, 
and/or processing, etc., as described in this disclosure. Such as 
are particularly likely to involve software, hardware, firm 
ware, and/or electronic to perform Suitable image processing 
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Such as transforms, etc. As such, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can allow transitioning or reconfiguration 
between different types of Compton scattered X-ray visual 
ization, imaging, or information providing Such as by opera 
tion selection, reprogramming, modification, replacement, or 
reconfiguration of the visualization, imaging, or information 
providing controller 97 (such as may control operation of the 
emitter portion 150 and/or the Compton scattered X-ray 
receiving assembly 151 of FIG. 1). The operational or pro 
cessing requirements of the visualization, imaging, or infor 
mation providing controller 97 may be quite demanding, for 
certain applications. 
0248. There are a number of embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 that can be used to visualize, image, or provide informa 
tion. FIGS. 33 and 34, for example, illustrate two respective 
exemplary but not limiting embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, each embodiment conforms generally to the description 
on this disclosure relating to the FIG.1 block diagram. Exem 
plary, but not limiting, logic pertaining to the respective 
FIGS. 33 and 34 embodiments of the Compton scattered 
X-ray visualizer, imager, or information providers 100, and 
can be applied to certain large flow charts as described respec 
tively relative to FIGS. 34 and 36. 
0249. It is envisioned that one or more distinct compo 
nents, or portions, of certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, can be included in one or more separate or distinct 
Compton scattered X-ray visualizer, imager, or information 
providers 100 (such as described with respect to FIG. 1) can 
be operationally combined or configured as desired. Such 
components or portions from the one or more separate or 
distinct Compton Scattered X-ray visualizer, imager, or infor 
mation providers 100 can interoperate, using known network 
ing concepts. Each portion or component of the Compton 
scattered X-ray visualizer, imager, or information provider 
can thereby perform one or more distinct associated functions 
or associated operations. 
0250) As such, at least certain portions or components of 
different embodiments of one or more of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can interface and/or interact with each other Such as to trans 
fer, transmit, and/or receive images, visualize, image, and/or 
provide information therebetween. Such transfer, transmis 
Sion, and/or reception techniques can be provided in a manner 
utilizing techniques understood by those skilled in comput 
ing, hard-wired, wireless, networking, optical, communica 
tions, and other similar technologies. Such transmission, 
transferring, and/or receiving can be performed utilizing 
wireless, optical, wired based and/or other known technolo 
gies. 
0251. There can be a variety of, and embodiments of, 
devices and/or techniques which can be used by the at least 
one emitter portion 150, that can generate the applied X-rays. 
For example, certain embodiments of the at least one emitter 
portion 150 of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can utilize X-ray 
devices, tubes, etc. to generate X-rays. A variety of X-ray 
tubes may be used to generate X-rays for a variety of conven 
tional X-ray devices and/or conventional fluoroscopy 
devices, such as are generally known and are commercially 
available. Conventional X-ray devices, tubes, etc., Such as 
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may be utilized for conventional medical visualizing, imag 
ing, or information providing, are described, for example, in 
chapter 5 of “The Essential Physics of Medical Imaging, 
Second Edition”. J. T. Bushburg, et al., Lippincott Williams 
and Wilkins, 2002 (incorporated by reference herein in its 
entirety). The X-ray tubes, devices, etc. can, depending on 
context, be considered as those devices that can be configured 
to produce X-rays including X-ray photons of a particular 
energy level or range, frequency or range, power or range, etc. 
For conventional transmissive X-ray imaging, for example, 
the X-rays can pass through the at least the portion of the 
individual 82. By comparison, those embodiments of the at 
least one emitter portion 150 of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can visualize, 
image, and/or provide information utilizing Such Compton 
scattered X-ray mechanisms as Compton backscatting, 
Compton forward scattering, etc. of the applied X-ray in a 
manner that can rely on X-rays that have characteristics (fre 
quency, energy level, power, etc. of the X-ray photons). 
0252 Certain external embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
may be configured Such that the particular frequency or X-ray 
photon energy, or Such other operational characteristic(s) of 
at least some of the X-ray photons included within the applied 
X-ray, can pertain to the depth of the Compton scattered 
X-ray visualization, imaging, or information providing. As 
Such, the frequency or energy level of a number of X-ray 
photons included in the applied X-ray, if controlled or 
adjusted, can have the effect of controlling or adjusting the 
depth(s) of Compton Scattered X-ray visualization, imaging, 
or information providing into the matter of the at least the 
portion of the individual 82. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can visualize, image, and/or provide informa 
tion down to within the at least one visualization, imaging, or 
information providing depth range to the at least one pre 
scribed visualization, imaging, or information providing 
depth 170, which range of depths can be at least partially 
adjusted and/or controlled. Such determination can be either 
at least partially empirically, empirically, such as by calcula 
tion, derivation, or determination. Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can obtain the X-ray Compton scattered 
X-ray information in the form of information, data, depth 
visualizations, images, and/or provided information, etc. 
0253) The at least one substantially scattered depth range 
to the at least one prescribed substantially scattered depth 170 
from the surface 168 of the individual, such that the electro 
magnetic radiation of the applied X-ray passes into the at least 
the portion of the individual, scatters, and may therefore 
cause a reduction in the energy level of the X-ray upon scat 
tering. The latter distance can thereby be controlled to effec 
tively control the Compton scattered X-ray visualization, 
imaging, or information providing characteristics as per the 
former. Certain of the at least one visualization, imaging, or 
information providing depth range to the at least one pre 
scribed visualization, imaging, or information providing 
depth 170, which can vary along with varied surface configu 
rations, roughness, material non-uniformities, etc. 
0254. By controlling the characteristics of the X-rays pho 
tons (e.g., frequency and/or energy level of the X-ray photons 
of the X-rays, intensity of the X-rays, angle of the X-rays, 
etc.), the perpendicular distance from the surface 168 of the at 
least the portion of the individual that the applied X-ray 
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passes can be controlled and/or adjusted. Such control and/or 
adjusting of the energy level, frequency, direction, intensity, 
position, and/or other aspect or parameter of the applied 
X-rays can considerably limit the amount and type of matter 
of the at least the portion of the individual through which the 
X-rays may be applied. For instance, certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider can be configured to emit the X-ray based elec 
tromagnetic radiation (of the applied X-ray or the scattered 
X-ray) at one or more selected organ(s) and/or matter, while 
limiting the application of the X-ray electromagnetic radia 
tion to other organs, matter, etc. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can control the angle at which it applies its X-ray 
photons to the surface 168 of the at least the portion of the 
individual. 

0255. Due to the uncertain health effects of application of 
X-rays on humans, other individuals, and/or users, it may be 
desirable, in many instances, to limit the amount of X-ray 
electromagnetic radiation applied to the at least the portion of 
the individual, and/or any nearby users, when using the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. Additionally, it would be expected to ease 
acceptance of certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 by the 
appropriate regulatory agencies, in the amount of X-rays 
being applied to individuals and/or users (particularly 
human) could be limited considerably. As such, by the certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 be configured to image a 
relatively, Small portion of the individual using depth-imag 
ing techniques (e.g., imaging scan in a small portion under 
neath, primarily imaging matter through a depth, primarily 
certain organs, etc.), it can inherently limit the amount and 
extent of X-rays pass. 
0256 For example, certain regions or locations of particu 
lar individuals (e.g., the embryo in pregnant women, certain 
organs, certain tissue, radiation-weakened individuals, eld 
erly or informed, certain animals or organisms, etc.) might be 
particularly Susceptible to the application of X-ray electro 
magnetic radiation, and as such are especially critical to 
shield from the application of X-rays. As such, it might be 
particularly desirable to configure at least certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 to allow control of the particular 
range of depth to the prescribed depth 170 of the applied 
X-rays 120 (as well as their released amount) within the at 
least the portion of the individual. By limiting the amount and 
energy level of the X-ray photons of the applied X-rays being 
applied to the at least some matter of the at least the portion of 
the individual by Such techniques as bandwidth limiting, 
X-ray energy reduction, filtering, shielding, etc., the applica 
tion of the X-ray to the user and/or individual can be limited. 
0257 Allowing relatively precise directional control of 
applied X-rays 120 using correlators, lenses, etc. Such as 
emitted by the at least one emitter portion 150, as compared 
with certain conventional X-ray imagers (conventional trans 
missive or fluorescent X-rays) can considerably reduce the 
X-ray dosage to the at least the portion of the individual. Also, 
X-ray dosages to nearby users can be limited. Such use of 
relatively low-energy applied X-rays, precise application of 
applied X-rays to limited region of the individual, and asso 
ciated reduced dosage of nearby areas, users, and/or individu 
als by certain embodiments of the Compton scattered X-ray 
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visualizer, imager, or information provider 100 could 
improve the public's and professional perception and accep 
tance thereof. 

0258 With certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, the 
user Such as a doctor, researcher, Veterinarian, Surgeon, etc. 
(each of whom may be involved in examination, Surgery, 
and/or research, etc.) can appropriately Subsurface visualize, 
image, and/or provide information relating to the at least the 
portion of the individual 82. Depending on context, certain 
types of Compton Scattered X-ray visualization, imaging, or 
information providing can be applied from nearby or proxi 
mate the surface 168 down to within the at least one visual 
ization, imaging, or information providing depth range to the 
at least one prescribed visualization, imaging, or information 
providing depth 170. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can vary from the micron range up to and including 
substantially through a major portion of the individual 82. 
0259. The resolution of certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 might be effective for certain diagnosis, exami 
nation, Surgical, research, and other purposes; and certain 
embodiments Compton scattered X-ray visualizer, imager, or 
information provider could provide desired or appropriate 
resolutions through the visualized, imaged, or information 
provided portion of the individual 82. 
0260. It may be desired for certain visualization, imaging, 
or information providing applications to adjust and/or control 
the visualization, imaging, or information providing by cer 
tain embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100. Within this disclosure, 
the term “control', as it relates to Compton scattered X-ray 
visualization, imaging, or information providing, can mean, 
but is not limited to, controlling the energy level, frequency, 
angle, additional matter imaged through, and/or other char 
acteristics of the applied X-ray 120 by certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100. Within this disclosure, the term “adjust 
can mean, but is not limited to, depending on context, adjust 
ing the at least one range of visualization, imaging, or infor 
mation providing depth to the at least one prescribed visual 
ization, imaging, or information providing depth 170. Such 
control or adjustment can occur by altering or adjusting cer 
tain characteristics of the applied X-rays such as energy level. 
frequency, depth, angle from perpendicular to the Surface 
168, etc. 
0261 Such control and/or adjustment of certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can make the Compton scattered 
X-ray visualizer, imager, or information provider more appli 
cable to a variety of applications. For example, certain con 
trollable embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can visualize, 
image, and/or provide information a variety of matter within 
the at least the portion of the individual at a variety of depths, 
or range of depths. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can adjust the depth of Compton scattered X-ray visual 
ization, imaging, or information providing and/or their reso 
lution based on controlling the X-ray characteristics of the 
applied X-ray. Certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can therefore be configured to be adjustably tunable, such that 



US 2008/0253529 A1 

the user can adjust the energy of the X-ray photons. By 
adjusting the energy of the X-ray photons of the applied 
X-rays, for example, the at least one Substantially scattered 
depth range to the at least one prescribed Substantially scat 
tered depth 170 of Compton scattered X-ray visualization, 
imaging, or information providing into the matter of the at 
least the portion of the individual can be adjusted. 
0262 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize steered, focused, directed, filtered, Scanned, and/or 
processed X-rays. Certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can visualize, image, and/or provide information along a 
variety of one, two, or three dimensional patterns, in certain 
instances such as by scanning to create a two or three dimen 
sional visualize, image, and/or provide information within 
the at least the portion of the individual 82. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured to be low or 
non-contact, as well as low or non-invasive. Such as by uti 
lizing an embodiment of the emitter portion 150 having no or 
limited contact with the surface 168. 

0263. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider may allow 
the operation and/or structure of the detector portion and the 
display portion to be at least partially combined. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can allow the user, or a 
controller, to alter the Compton scattered X-ray visualization, 
imaging, or information providing of Subsequent or sequen 
tial depth visualizations, images, and/or provided informa 
tion based at least in part on results from prior captured 
images. Such sequential Compton Scattered X-ray visualiza 
tion, imaging, or information may allow Such exemplary 
users as doctors, Surgeons, Veterinarians, researchers, etc. to 
determine the region within the at least the portion of the 
individual that is being visualized, imaged, or have informa 
tion provided. It may be desirable to provide for such changes 
in visualization, imaging, or information providing using a 
variety of image processing techniques to effect Such changes 
as magnification; Zooming; changing a relative angle, depth, 
or position of the visualization, image, or provided informa 
tion, and/or changing a variety of other visualizing, imaging, 
or information providing parameter Such as may be desired or 
useful by the user or individual. 
0264. A variety of configurations and/or operational com 
binations of the at least one emitter portion(s) 150, the at least 
one Compton scattered X-ray receiving assembly 151, the at 
least one detector portion, and/or the at least one display 
portion(s) 154 may be associated with the Compton scattered 
X-ray visualizer, imager, or information provider 100. As 
described in this disclosure, certain embodiments of the at 
least one emitter portion 150 can be directed such as to apply 
X-ray based electromagnetic radiation at a precisely control 
lable region of the at least the portion of the individual 82: 
such as may thereupon be detected by certain embodiments of 
the at least one detector portion 152. Such application and/or 
detection of the electromagnetic radiation can be done once, 
multiple continuous times without feedback by a user and/or 
controller, multiple sequential times with feedback by a user 
and/or controller, or other ways or combinations thereof. The 
application or detection of X-rays may rely on transmission 
of a variety of beams such as pulse, continuous, pencil beam, 
fan, flooding, or other types of the applied X-rays. 
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0265 Certain embodiment(s) component(s), and/or por 
tion(s) of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured as an at least 
partially external device, such as to depth-examine the at least 
some matter of the at least the portion of the individual either 
directly through the matter itself, or alternately below an 
either external or internal surface 168 of the at least the 
portion of the individual. For certain external embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100, the “subsurface' Compton scattered X-ray 
visualization, imaging, or information providing can, 
depending upon context, relate to Compton scattered X-ray 
visualization, imaging, or information providing beneath the 
skin or other external Surface. Certain embodiment(s) com 
ponent(s), and/or portion(s) of the Compton Scattered X-ray 
visualizer, imager, or information provider can be configured 
as an at least partially internal device. Such as to examine an 
internal portion of the individual 82 through an incision, or 
alternately through a normally open opening in the at least the 
portion of the individual. 
0266 For certain internal embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, a “subsurface undergoing visualization, imaging, or 
information providing can, depending upon context, relate to 
being applied through a normally open portions of the indi 
vidual, such as beneath the surface 168, within a region at 
least partially forming the lumen, within a cavity, or within 
another body opening. For internal embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 that can be applied through normally closed 
portions of the individual (e.g., an incision, a wound, etc.), the 
term 'subsurface' can, depending upon context, including 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 being applied through the normally-closed 
opening, incision, etc. Various embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can visualize, image, or provide information through a 
variety of Such matter as tissue, bone portions, fluid, blood, 
etc. through the range of depths to the prescribed penetration 
depth 170, as described with respect to FIG. 33. 
0267 FIG. 34 shows one embodiment of a flowchart of a 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing technique 300 that can be performed by the 
embodiment of the Compton scattered X-ray visualizer, 
imager, or information provider 100 as described in this dis 
closure of the Compton Scattered X-ray receiving assembly 
151. Certain embodiments of the Compton scattered X-ray 
receiving assembly 151 can include operationally distinct 
ones of the at least one detector portion 152 from the at least 
one display portion 154. Certain embodiments of the subsur 
face Compton Scattered X-ray visualization, imaging, or 
information providing technique 300 can include one or more 
operations 302,304,306, and/or 308 to be applied within the 
at least one visualization, imaging, or information providing 
depth range to the at least one prescribed visualization, imag 
ing, or information providing depth 170 into the at least some 
matter. 

0268 Certain embodiments of operation 302 can include, 
but is not limited to, applying at least one applied X-ray from 
an at least one emitter portion 150 towards an at least some 
matter of an at least a portion of an individual. For example, 
certain embodiments of the at least one emitter portion(s) 150 
can apply X-rays toward the desired matter (e.g., tissue, fluid, 
bone, teeth, joint, fat, muscle, etc.) of the at least the portion 
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of the individual in a manner that the X-rays can be Compton 
scattered within the at least some matter. Such application of 
applied X-rays can thereupon be used by certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 to allow depth visualizing, imag 
ing, or information providing. A considerable percentage of 
the applied X-rays that are scattered and returned to be 
detected by the Compton scattered X-ray receiving assembly 
151 could be scattered between within the at least one sub 
stantially scattered depth range to the at least one prescribed 
substantially scattered depth 170.The value of the at least one 
Substantially scattered depth range to the at least one pre 
scribed substantially scattered depth 170 can be based at least 
partially on the energy level of the X-ray photons of the 
applied X-ray 120. The energy level of the X-ray photons of 
the applied X-ray 120 is considered to be directly related to 
frequency. 
0269 Certain embodiments of the operation 304 can 
include, but is not limited to, obtaining at least one (e.g., 
Compton) scattered X-ray that scattered from the at least one 
applied X-ray at the at least one detector portion 152. In 
effect, certain of the Compton scattered X-rays 122 can be 
received at the detector portion 152, at least partially based on 
the scattering of the applied X-rays 120 at the scattering event 
(e.g., within the at least some matter of the at least the portion 
of the individual). Certain of the applied X-rays can be 
applied by the at least one emitter portion 150 during opera 
tion 302. 

0270. Certain embodiments of the operation 306 (which is 
optional) can include, but is not limited to, processing the at 
least one Compton scattered X-ray received during operation 
304, to visualize, image, and/or provide information about the 
at least the portion of the individual. For example, certain 
embodiments of the visualization, imaging, or information 
providing controller 97 can derive visualizations, images, 
and/or provide information such as can be displayed. 
0271 Certain embodiments of the operation 308 can 
include, but is not limited to, deriving the at least one visual 
ization, image, and/or provided information as can be at least 
partially processed and/or captured during operation 306. For 
example, certain embodiments of the display portion 154 
and/or the Compton scattered X-ray receiving assembly 151 
(which may be a scintillator and/or fluoroscope embodiment) 
can display a visualization, image, and/or provide informa 
tion of at least a portion of the matter of the at least the portion 
of the individual. 

0272. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider may be 
configured to, at least partially, convert Scattered X-rays 
directly into viewable or visible light, without the processing 
the scattered X-ray such as may be provided with certain 
scintillator embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100. FIG. 36 
shows one embodiment of a flowchart of a Compton scattered 
X-ray visualization, imaging, or information providing tech 
nique 400 that can be performed by the embodiment of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 without processing. Certain embodiments of the 
Subsurface Compton Scattered X-ray visualization, imaging, 
or information providing technique 400 can include one or 
more of operations 402,404, and/or 406 as described in this 
disclosure to visualize, image, and/or provide information 
using a scintillator (and/or fluoroscope) embodiment of the 
Compton scattered X-ray receiving assembly 151. Certain 
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scintillator (and/or fluoroscope) embodiments of the Comp 
ton scattered X-ray receiving assembly 151 can visualize, 
image, or provide information within the at least one visual 
ization, imaging, or information providing depth range to the 
at least one prescribed visualization, imaging, or information 
providing depth 170 into the matter of the at least the portion 
of the individual. 
0273 Certain embodiments of the operation 402 can 
include, but is not limited to, applying at least one applied 
X-ray from the at least one emitter portion towards the at least 
some matter of the at least the portion of the individual. For 
example, certain embodiments of the at least one emitter 
portion(s) 150 can apply X-rays toward the desired matter 
(e.g., tissue, fluid, bone, teeth, joint, fat, muscle, etc.) of the at 
least the portion of the individual in a manner that the X-rays 
can be Compton scattered within the matter. 
0274 Certain embodiments of the operation 404 can 
include, but is not limited to, receiving at least Some (e.g., 
Compton) X-ray at the at least one Compton Scattered X-ray 
receiving assembly 151 as described in this disclosure, in 
response to the applied X-rays 120 applied by the at least one 
emitter portion 150. A considerable percentage of the applied 
X-rays that are scattered and returned to be detected by the 
Compton scattered X-ray receiving assembly 151 will be 
scattered through the at least one Substantially scattered depth 
range to the at least one prescribed substantially scattered 
depth 170. Such scattering can be based at least partially on 
the energy level (or frequency, which is related thereto) of the 
X-ray photons of the applied X-ray 120, as described in this 
disclosure. 
0275 Certain embodiments of the operation 406 can 
include, but is not limited to, deriving at least one visualiza 
tion, image, or provided information at least partially in 
response to the receiving the at least one scattered X-ray at the 
at least one Compton scattered X-ray receiving assembly 151. 
For example, certain Scintillator (and/or fluoroscope) 
embodiments of the display portion 154 and/or the Compton 
scattered X-ray receiving assembly 151 can display a depth 
visualization or image of at least a portion of the matter of the 
individual. 

0276 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 thereby 
can provide a mechanism to visualize, image, and/or provide 
information down to, or at, one or more depths (in many 
instances controllably) into at least partially X-ray matter 
Such as to capture depth visualizations, images, and/or pro 
vided information. Within this disclosure, much of the matter 
being depth-imaged by certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be expected to be interspersed, mixed, compounded, 
or at least partially combined with other matter Such as bones, 
metal, etc. within the individual such as typically exists in at 
least certain portions of the individual 82. Certain embodi 
ments of the X-ray Compton Scattered X-ray, Such as can be 
performed by certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, can 
thereby be used to visualize, image, and/or provide informa 
tion matter that can be at least partially combined with rela 
tively electromagnetic radiation-Compton scattered X-ray 
matter. 

0277 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to be used to visualize, image, and/or provide 
information at least portions of certain matter that is relatively 
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“hard', considering the applied X-rays 120, such as bones, 
bone fragments or portions, spinal portions, cranial portions, 
metal, implants, etc. Such re-configurations as altering the 
frequencies of the applied X-rays 120 may be used to config 
ure the Compton scattered X-ray visualizer, imager, or infor 
mation provider 100 to visualize, image, and/or provide infor 
mation matter(s) having varied characteristics. By depth 
visualizing, imaging, or information providing of hard matter 
Such as bones, spinal portions, certain implants, etc., it can 
become possible to examine a two-dimensional, or three 
dimensional portion of the bone, etc. with considerable reso 
lutional accuracy. Such depth visualizing, imaging, or infor 
mation providing of hard matter can be controlled and/or 
adjusted as described in this disclosure. Such Compton scat 
tered X-ray visualization, imaging, or information providing 
of hard matter can be performed prior to Surgery or examina 
tion, during Surgery or examination, following Surgery or 
examination. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
visualize, image, and/or provide information hard matter in 
combination with other matter. For example, a bone can be 
imaged in combination with associated joints, muscles, ten 
dons, Surgical pins, plates, etc. Additionally, a brain portion 
can be visualized, imaged, or have information provided rela 
tive to associated cranial portions (e.g., skull), etc. Providing 
such adjustability or control of Compton scattered X-ray 
visualization, imaging, or information providing can allow 
doctors, Surgeons, dentists, etc. to obtain accuracy of Comp 
ton Scattered X-ray visualization, imaging, or information 
providing of a variety of matter within the at least the portion 
of the individual. 

0278 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to visualize, image, or provide information relat 
ing to a combination of at least Some soft matter Such as 
tissue, blood cells, bodily fluids, etc. as combined with certain 
embodiments of the at least Some hard matter Such as bones, 
teeth, etc. Such visualization, imaging, or providing informa 
tion of a combination of at least some hard matter with at least 
Some soft matter may be particularly useful when considering 
junction matter regions, such as the intersection of gums with 
teeth; the intersection of bones with tendons, ligaments, 
muscles, tissue, etc. 
0279 A variety of embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to image edges, sides, inconsistencies, or non 
uniformities of matter, tissue, organs, etc. It may therefore be 
possible to locate particular organs, matter, tissue, etc. based 
on Such inconsistencies, or non-uniformities of the organs, 
matter, tissue, etc. For example, as applied X-rays 120 are 
applied to visualize, image, and/or provide information a 
region of the at least the portion of the individual where an 
organis situated, the edge portion of the organ may scatter the 
applied X-rays in a direction that differs from the remainder 
of the organ. Such Compton Scattered X-ray along the edge 
may lead into a detectable difference of the depth Compton 
scattered X-ray image at the edge of the X-ray Compton 
scattered X-ray organ. Such differences of characteristics of 
Compton Scattered X-ray based at least in part on angle, 
position, or other aspect of the matter can be used by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, as described in this 
disclosure. 
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(0280 FIG. 37 shows one embodiment of the emitter por 
tion 150 that can be included in certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, as described in this disclosure, while FIG. 38 
shows another embodiment. Certain embodiments of the at 
least one emitter portion 150 can emit the applied X-rays 
toward the at least the portion of the individual 82 over an 
angle Such as with a pencil beam, fan beam, area beam, or 
other beam; while other embodiments can emit the applied 
X-rays in a narrow beam Such as a pencil beam. Certain 
embodiments of the emitter portion 150 can emit collimated 
X-rays, while others can emit incoherent X-rays. Certain 
embodiments of the at least one emitter portion 150 can 
include such adjustable optical elements as Bragg optics ele 
ments to adjust the pattern/direction of the applied X-ray 
emission, while others may not be adjustable or controllable. 
The configuration, design, and usage of certain embodiments 
of the emitter portion 150 can depend, at least in part, on the 
particular characteristics of the Compton Scattered X-ray 
visualization, imaging, or information providing (as well as 
the characteristics of the at least the portion of the individual 
being visualized, imaged, or have information provided). 
0281. In general, certain embodiments of the emitter por 
tion 150 are therefore configured to direct at least one X-ray 
towards the at least the portion of the individual. Certain 
embodiments of the at least one emitter portion 150, can 
include, but are not limited to, a power source 836, a cathode 
832, a field emission tip 850, and/or an anode 834. Other 
illustrative potential structures of the at least one emitter 
portion 150 are described in this disclosure, while still others 
are generally understood by those skilled with X-ray tubes 
and generating devices. Certain embodiments of the power 
source 836 and the cathode 832 can be arranged in an electron 
circuit Such as to provide an electric (e.g., electron) flow from 
the cathode 832, such as can be at least partially discharged 
via the electron emitter tip 850 and the anode 834. Certain 
embodiments of the electron emitter tip 850 can be in elec 
trical communication with the cathode, such as to be config 
ured as to be capable of discharging the electron flow that can 
beat least partially directed at the anode 834. 
(0282) Certain embodiments of the electron emitter tip 850 
may be configured as an electron discharge region that can 
generate and/or direct the electron flow in a pattern, fre 
quency, energy level, configuration, or other parameter as 
described with respect to FIG. 38. Certain embodiments of 
the electron emitter tip 850 are configured to establish the 
electron flow, and as such may include Such elements as a 
triode, antenna, nanostructure, or other such component. Cer 
tain embodiments of the electron emitter tip 850 can also be 
configured to include one or more (carbon) nanotubes, which 
may be effectively configured as electromagnetic radiation 
antennas. Certain embodiments of the electron emitter tip 850 
can thereby utilize one or more discrete elements, while other 
embodiments can utilize a number or array of carbon nano 
tubes, etc. 
(0283 Certain embodiments of the electron emitter tip 850 
can be fixed, while other embodiments can be adjusted or 
displaced Such as to change such as to alter the pattern of 
electron emission, Such as by moving the electron Source. 
One example of a movable or adjustable electron emitter tip 
850 can include, for example, utilizing adjustment or dis 
placement of a flexible carbon nanotube electrically coupled 
to the cathode. 
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0284 Certain embodiments of the anode 834 can be con 
figured and/or biased during operation as to attract electrons 
from the combination of the cathode 832 and/or the electron 
emitter tip 850. Upon contact of the electron flow into certain 
embodiments of the anode 834, certain embodiments of the 
anode can thereupon generate X-ray photons of the desired 
frequency and/or energy level. In certain embodiments of the 
emitter portion 150, the electron flow emanating from the 
electron emitter tip 850 can remain substantially static, and as 
such may not be directable or scannable. With other embodi 
ments of the emitter portion 150, the electron emitter tip 850 
of the cathode 832 can steer, scan, or otherwise displace the 
electron flow to the desired location relative to the anode 834. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can be configured 
to include a stepper motor, or other motor or displacement 
mechanism (not shown) to control or adjust the positions of 
the emitter portion 150 and/or the detector portion 152. The 
respective emitter portion 150 and/or detector portion 152 
may be configured to operationally pan and tilt during opera 
tion Such as to provide a desired degree of adjustability. 
Certain embodiments of the electron emitter tip 850 can be 
configured as an X-ray source (e.g., in certain instances the 
size may be in the Small mm range Such that it may, in certain 
instances, fit within certain blood vessels or lumens Such as to 
allow depth visualizing, imaging, or information providing 
from these locations). In other embodiments, the size of the 
electron emitter tip 850 may be considerably larger such as to 
interface with an external or larger portion of the individual 
82. 

0285 Certain embodiments of the electron emitter tip 850 
beam can be configured to be displaceable or moveable such 
as to allow control and/or adjustment of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
Such as by Scanning, shifting, axially moving, beam focusing 
control, rotating, panning, or otherwise moving to alter the 
path of the electron flow. For example: one or more Micro 
Electro-Mechanical System (MEMS) devices, a rotating 
crystal, an electromechanical or X-ray scanning mechanism, 
or other suitable means may be included in the certain 
embodiments of the electron emitter tip 850 such as to pro 
vide control and/or adjustment of the electron emitter tip. 
Certain embodiments of the emitter portion 150 can be con 
figured to produce X-rays that are at least partially incident on 
a lens (not shown, but which may include a crystal which is 
configured as a lens) that can be displaceable to move and/or 
scan the X-ray beam. Alternately, certain embodiments of the 
emitter portion 150 can be configured as an array type device, 
with different ones are different groups of the elements being 
a controlled either manually or at least partially by the depth 
visualization, imaging, or information providing controller 
97. Such scanning of the X-ray beam can follow a raster-type 
Scan, use a fan type beam, pencil type beam, or other scan, 
perhaps similar to those utilize to in certain other conven 
tional tomography scanners, or may follow some other pat 
tern. In certain instances, the scanning of the at least one 
emitter portion 150 may be coordinated with the scanning of 
the at least one detectorportion 152, or alternately a scanning 
detector portion may be associated with an emitter portion 
that generates X-rays which effectively “flood the at least the 
portion of the individual 82 being visualized, imaged, or have 
information provided. The selection of the particular scan 
ning or flooding configuration may affect X-ray dosage of the 
user and/or nearby individuals, as described in this disclosure. 
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0286 Various embodiments of the power source 836, as 
described with respect to FIG. 37, may be configured as 
desired, as long as it provides adequate power to the cathode 
to establish the electron flow from the particular embodiment 
of the electron emitter tip 850, depending on the configuration 
of electron emitter tip as well as the anode. Certain embodi 
ments of the emitter portion 150 can thereby be configured to 
direct electrons, as provided by the power source 836, the 
cathode 832, and/or the electron emitter tip 858. The electrons 
may therefore be directed from the electron emitter tip 850 to 
the anode 834 as described with respect to FIG. 38. Altering 
or controlling the electron flow may have a corresponding 
effect on the generation of photons by the anode 834. Certain 
embodiments of the emitter portion 150 may alternately be 
powered optically, such as to include the photon generator 
880 as applied to the power source 836, as described with 
respect to FIG. 38. 
0287 Certain embodiments of the photon generator 880 
can alternately utilize, for example, an optically fed photo 
electric stack, an optical fed battery, a Solar panel, or a variety 
of other device that can generate X-ray photons. Certain 
embodiments of the at least one emitter portion 150 utilizing 
the photon generator 880 as described with respect to FIG.38, 
can be adjustable, controlled, fixed, dispersed, and/or 
focused, etc. as to control and/or adjust generation of X-ray 
photons as described with respect to the FIG. 37 embodiment 
of the emitter portion. 
0288 With certain embodiments of the emitter portion 
150, as described with respect to FIG.37, an electrongrid (not 
shown) may be positioned, adjusted, and/or controlled from a 
location Such as operationally proximate to the electron flow. 
For example, the electron grid may be situated adjacent a path 
at least partially situated between the electron emitter tip 850 
and the anode 834. Certain embodiments of the electron grid 
may be configured, upon activation, to steer, Scan, or other 
wise control the flow or velocity of electrons passing from the 
electron emitter tip 850 to the anode 834. Such steering, 
scanning, accelerating, decelerating, or otherwise controlling 
the flow or velocity of electrons can in addition control or alter 
the characteristics or position(s) at which the photons gener 
ated contact the particular anode 834. 
0289 Certain basic embodiments of the anode 834 can be 
configured in a variety of forms. For example, the anode can 
include a thin metal foil, or other configuration, that can be 
positioned in suitable proximity to the electron emitter tip 
850. Certain embodiments of the anode 834 can be provided 
to be controllable and/or adjustable such as to include at least 
one anode wheel, cassette, cartridge, etc. (not shown) that can 
emit X-ray photons whose characteristics can be adjusted 
and/or controlled. Such as by displacement, rotation, etc., 
Such as to provide varied anode metals or other materials 
anodes (or having different shapes, dimensions, or other con 
figurations) in communication with the electron flow. 
0290. By using an anode wheel, cartridge, canister, or 
other such mechanism that can alter the material and/or con 
figuration of the anode, the characteristics of the X-ray pho 
tons (such as energy level and/or frequency) being generated 
by the at least one emitter portion can be controlled or altered. 
Such controlling and/or altering of the X-rays being emitted 
can control and/or alter the at least one Substantially scattered 
depth range to the at least one prescribed Substantially scat 
tered depth 170, and thereby the at least one visualization, 
imaging, or information providing depth range to the at least 
one prescribed visualization, imaging, or information provid 
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ing depth 170 being performed by certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. Certain other uses of anode wheels is known in 
certain conventional X-ray tubes, which can function largely 
to maintain all portions of the anode within acceptable tem 
perature ranges by altering the portion of the anode wheel 
which the electron flow contacts, and is therefore being 
instantaneously heated by the electron flow. The anode 
wheels could also include a motive mechanism (not shown) to 
allow suitable rotation and/or displacement of the anode 
wheel (either rotationally and/or axially) such as may utilize 
a stepper motor, a pneumatic drive, an electric motor, etc. 
Certain embodiments of the anode wheel could also include a 
variety of control mechanisms (not shown) to control Such 
rotation and/or displacement. A variety of such control, rota 
tion, and/or displacement mechanisms are generally under 
stood by those skilled in the anode wheel art. 
0291 Certain embodiments of the anode 834 can thereby 
be configured to generate the X-ray photons at controllable 
and/or adjustable energy levels, frequencies, or other charac 
teristic based at least in part on the characteristic of the elec 
tron flow being applied to the anode 834, and additionally on 
the material of the anode 834. As such, it may be possible to 
generate X-rays having particular characteristics by selecting 
particular materials (e.g., different metals) or configurations 
of the anode that can be either shifted in position relative to 
(e.g., in front of) the electron flow. Additionally, moving or 
angling the anode relative to the electrons (or vice versa) may 
result in different characteristics of the applied X-ray. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can thereby be adjusted 
or controlled by shifting or steering the electron flow relative 
to the anode 834 such that the portion of the anode which the 
electron flow contacts may be made of multiple varied mate 
rials and/or configurations. Certain embodiments of the 
anode 834 can be configured in the shape of a wheel (e.g., to 
form an anode wheel) that when rotated can result in posi 
tioning of the desired metal in contact with the electron flow 
Such as to provide control and/or adjustment of the applied 
X-rays. 
0292. There can be a variety of additional components that 
can be applied to certain embodiments of the emitter portion 
150 within certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 as 
described with respect to FIGS. 37 and/or 38. Certain 
embodiments of the at least one emitter portion 150 can 
further include a collimator or X-ray lens 842 that can focus, 
angle, or direct the photons emitted from the emitter portion 
as desired. Certain embodiments of the X-ray lens or colli 
mator 842 can be controllable such as to provide control of 
Such Compton scattered X-ray visualization, imaging, or 
information providing processes as emitterportion directabil 
ity, signal or image filtering, image Zooming, starting, stop 
ping, or pausing Compton Scattered X-ray visualization, 
imaging, or information providing, signal or image process 
ing, etc. 
0293 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize an optional vacuum (at least partially evacuated) por 
tion 854, as described with respect to FIGS. 37 and/or 38, 
which can be utilized to limit contact of the electrons of the 
electron flow traveling from the cathode 832 to the anode 834 
with extraneous gas, air, Suspended solids, liquid, and/or 
other minute particles Suspended in the air. As such, certain 
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embodiments of the optional vacuum (at least partially evacu 
ated) portion 854 can limit interaction of the photons with 
additional particles. Additionally, certain embodiments of the 
vacuum portion 854 may thereby be configured to at least 
partially limit combustion of certain of the electronic compo 
nents contained therein as a result of the heat being generated 
upon the exposure to air. Certain embodiments of the vacuum 
(at least partially evacuated) portion 854 can thereby be con 
figured as a vacuum tube. Such as may be configured as an 
interlumenal X-ray Source and is generally understood by 
those skilled in the X-ray tube technologies. 
0294 Certain embodiments of a capacitor 830 can option 
ally be arranged in an electronic circuit including the power 
source 836 and the cathode 832 as described with respect to 
FIG. 37. Certain embodiments of the cathode 832 can be 
configured with the capacitor 830 to store particular levels of 
electric Voltage such as can be applied to the cathode 832, and 
subsequently released as desired as the electron flow via the 
electron emitter tip 850. 
0295 While this disclosure describes certain embodi 
ments of the at least one emitter portion 150, it is to be 
understood that any mechanism that can transmit X-rays 
whose frequency, energy level, or other characteristic can be 
controlled or adjusted may be used in certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100. The embodiments of the at least one emitter 
portion 150 as described in this disclosure with respect to 
FIGS. 1,37,38, as well as other locations in this disclosure, is 
intended to be illustrative in nature, but not limiting in scope. 
As mentioned in this disclosure, for example, certain embodi 
ments of the emitter portion 150 could be at least partially 
replaced by an optical-generating portion as described with 
respect to FIG.38. It is envisioned that the at least one emitter 
portion 150 can thereby be configured slightly differently in 
operation and/or configurations, such as to generate photons 
in a different manner, but are still intended to be within the 
Scope of the present disclosure as being within the claimed 
limitations. For example, the vacuum (evacuated) portion 
854. Such as a vacuum tube, may include one or more discrete 
emitter tip elements or one or more (carbon) nanotubes be 
configured as the electron emitter tip 850 as described with 
respect to FIG. 38. 
0296 Certain embodiments of the emitter portion 150 of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100, as described with respect to FIGS. 37 and 
38, may therefore be adjustable and/or controllable such as by 
being configured for repositioning, angling, filtering, or some 
other Suitable technique. For instance, certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can include a stepper motor Such as may 
be configured such that it can pan and tilt, thereby providing 
Some control and/or adjustment to emitted photons that can 
be emitted by the at least one emitter portion 150. Such 
stepper motors may thereupon be considered to represent one 
illustrative embodiment of an adjustment or control portion 
that can also be accomplished by use of a photon lens or 
collimator 842. 

0297 Certain embodiments or configurations of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, as described with respect to FIG. 1, can visu 
alize, image, and/or provide information teeth, dental plates 
or surfaces 168, etc. such as may be used by dentists, oral 
hygienists, etc. as described with respect to FIG. 39. Certain 
embodiments of the Compton scattered X-ray visualizer, 
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imager, or information provider 100 can allow Compton scat 
tered X-ray visualization, imaging, or information providing 
of at least one tooth at one or more angles, positions, magni 
fications, etc. as desired. The particular display portion 151 
that may be selected may be based upon userpreference, ease 
of use, design choice, etc. The embodiment of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, as illustrated in FIG. 39, could be attached to a probe, for 
example. Similar user configurations of certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be applied to tools 610 being used by 
doctors, Surgeons, veterinarians, as well as other users as 
described in this disclosure. As the visualization, imaging, or 
information providing can be performed by certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 from a number of different angles, 
positions, etc., it may be desired to display at least the display 
portion reflect the change in angle, position, etc. 
0298 As the user/dentist, as illustrated in FIG. 39, moves 
or repositions the tool Such as a probe, etc., it might be 
preferred to have the Compton scattered X-ray visualizer, 
imager, or information provider 100 to adequately reflect the 
angle or position of the visualization, imaging, or information 
providing. With Sufficient changes of the angle, material of 
the anode, and/or position of the visualization, imaging, or 
information providing, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can derive and/or display a three-dimensional model of 
the one or more teeth. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can therefore provide information or images such as to 
determine where and/or how to treat the at least the portion of 
the individual (patient). Certain dental embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be applied to a dental drill, and thereupon be 
displayed at a location and magnification Such as can be made 
viewable and/or visible to the user. Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 that are operatively associated with certain 
tools 610, tactile providers, etc. need not be directly con 
nected (or may be removably connected, to the tool, tactile 
provider, etc. 
0299 Certain of the images can also be provided to the 
patient as well using the same or other Compton scattered 
X-ray visualizer, imager, or information provider 100. Cer 
tain embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, when attached to the 
tool 610 performing a desired operation, can act as a double 
check to ensure the tooth being imaged by the user is indeed 
the one that should be dealt with. For example, a dentist can 
check that the correct tooth is being drilled. A doctor can 
ensure the correct arm, leg, or other body part is being treated, 
etc. There can be a large variety of tools 610 that may be used 
by Such users as Surgeons, assistants, veterinarians, dentists, 
etc. as generally understood to be used in each particular area. 
It is envisioned that certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 may be applied to a variety of tools 610 and/or tactile 
feedback devices that could benefit by use with visualization, 
imaging, or information providing, as described in this dis 
closure. 

0300. The location of the drillor other tool 610 including 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 as taken relative to 
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the decayed or damaged portions of the teeth can be detected 
on a Substantially real-time, intermittent, or as desired basis. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can be configured 
to provide tactile feedback, which in the case of a dentists are 
dental assistant would be useful in determining the security of 
a tooth, the degree of tooth decay within a particular tooth, the 
security of braces, caps, filling, dental plates, or other device 
within the individual. By using certain dental depth visualiz 
ing, imaging, or information providing embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, it may not be necessary for dental patients to use 
conventional X-ray plates (positioned between the teeth of 
the person that has to be bitten down by the person) during 
dental X-rays thereby making dental visits more pleasant. 
0301 Such dental depth visualizing, imaging, or informa 
tion providing can be performed substantially parallel to the 
drilling or other. As such, the user Such as the dentist or dental 
hygienist can be provided an improved indication of where 
they are drilling or treating relative to damaged or decayed 
teeth. Certain embodiments the Compton scattered X-ray 
visualizer, imager, or information provider 100 can be con 
figured as clinic, emergency, or home-test kits, by which 
people could check the state of certain illness shows, sick 
nesses, injuries, painful or uncertain orthodontia, gum, den 
tal, skin, or other conditions, etc. The user can thereby be 
provided with considerable detail as to the condition of, or 
decay within the teeth from particularly desired angles. Cer 
tain embodiments of the ablating device 380 as described in 
this disclosure, can be used to remove, grind, treat, polish, or 
otherwise treat dental or bone matter. 

0302 Additionally, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can allow depth visualizing, imaging, or information 
providing of the gums, portion of teeth hidden by the gum, 
and other matter and portions within or close to the mouth that 
may be useful for dental use (such as may or may not include 
the ablating device as described with respect to FIG. 40, as 
well as other locations in this disclosure). Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can visualize, image, and/or pro 
vide information the relating to teeth, gums, tongue, blood 
vessels or pools, or other general aspects, etc. Certain dental 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can operate through the 
cheeks, and as such the Compton Scattered X-ray visualizer, 
imager, or information provider 100 can be situated either at 
partially external to, or at least partially internal of the at least 
the portion of the individuals mouth. 
0303 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
provide “freezing the state of certain depth visualizations, 
images, and/or provided information as desired by the user or 
operator, or alternately as controlled by the Compton visual 
ization, imaging, and/or information providing controller. 
Such freezing of the depth visualizations, images, and/or 
provided information can include maintaining an image of 
the at least the portion of the individual displayed on the 
display portion 154 and/or the Compton scattered X-ray 
receiving assembly 151. Since generating new images may 
require an application of applied X-rays 120 to the at least the 
portion of the individual, it may be desired to limit such 
application of the applied X-rays. As such, certain users can 
judiciously control the application of X-rays to the at least the 
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portion of the individual, the user, and/or others in the vicinity 
during the Compton scattered X-ray visualization, imaging, 
or information providing by certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider. 
0304 Certain dental or orthodontia embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 of FIG. 39 can also be used to visualize, image, 
or provide information relating to teeth, brace portions, tissue 
portions, etc. of human individuals wearing braces. It is pres 
ently difficult to accurately X-ray image teeth covered by 
brace bands, wires, etc. due to the distortions caused by the 
wires, bands, etc. Certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can provide such accuracy and limited spatial scope of visu 
alization, imaging, or information providing, as to allow 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing from a single uncovered face of a tooth (e.g., 
biting Surface). As such, certain teeth covered by braces, 
bands, etc can be visualized, imaged, or have information 
provided thereto, potentially from a variety of controllable 
and/or adjustable angles, positions, etc., during orthodontia 
treatment. Teeth, dental Surfaces, fillings, etc. can be visual 
ized, imaged, or have information provided from a variety of 
angles, positions, etc. Such as to provide an improved indica 
tion of their configuration, Solidity, health, etc. The amount 
of, and reliability of dental treatment that can be performed 
based at least in part on X-rays can thereby be increased 
during orthodontia treatment. 
0305 FIG. 40 shows a block diagram of another embodi 
ment of the Compton scattered X-ray visualizer, imager, or 
information provider 100, similar to FIG. 1, but may also 
functionally include and/or operate in association with the at 
least one ablating device 380. Certain embodiments of the 
ablating device 380 can be configured to ablate at or near a 
surface of the at least some matter of the at least the portion of 
the individual, or alternately at some depth through the at least 
some matter of the at least the portion of the individual, as 
described in this disclosure. 

0306 Certain embodiments of the ablating device 380 can 
be configured to perform its ablation at a desired ablating 
region 384 that can be selected, located, and/or adjusted based 
at least partially on an operation and/or results from the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. Certain embodiments of the visualization, 
imaging, or information providing controller 97 can establish 
a coordinate system to, for example, establish positions or 
coordinates of the desired ablating region 384. Certain 
embodiments of the visualization, imaging, or information 
providing controller 97 can use the positions or coordinates of 
the desired ablating region to, for example, align the ablating 
device 380 such that the at least one beams 382, when actu 
ated, will be applied to the desired ablating region 384. 
0307 Certain embodiments of the ablation device 380 can 
apply the at least one beam 382 to the at least some matter of 
the at least the portion of the individual in a low-invasive 
manner, as not requiring cutting, separating, or other trau 
matic procedures to the at least Some matter of the at least the 
portion of the individual. Certain embodiments of the ablat 
ing device 380 can be configured to apply multiple ones of the 
at least one beam from different angles, or alternately focus 
the beams, as to be less destructive or harmful to regions of the 
at least some matter of the at least the portion of the individual 
situated outside of the at least one desired ablating region384. 
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0308 While this disclosure describes a number of 
embodiments of the ablating device 380 such as may be used 
in combination with the Compton scattered X-ray visualizer, 
imager, or information provider 100 which can ablate at the 
desired ablating region through at least some matter to ablate 
the at least some matter of the at least the portion of the 
individual, certain embodiments of the ablating device can 
alternately or additionally ablate at, or near, a Surface of the at 
least some matter of the at least the portion of the individual. 
0309 While this disclosure have described certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 as being substantially 
externally-applied devices, it should also be understood that 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider can be an at least par 
tially internal device. Such at least partially internal devices 
can be applied to within the at least the portion of the indi 
vidual using a scope, a needle, through an incision, via a 
normally open opening, and/or via a normally closed open 
ing. Certain embodiments of the Compton Scattered X-ray 
visualizer, imager, or information provider 100 can therefore 
be integrated at least partially a scope devices such as a scope 
embodiment of the Compton scattered X-ray visualizer, 
imager, or information provider 100, as described with 
respect to FIG. 41. Such scope-based embodiments could be 
applied via normally open openings, incisions, punctures, etc. 
to the interior of the at least the portion of the individual. 
0310 Certain scope embodiment of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
as often referred to generically as an endoscope, as illustrated 
in FIG. 41, can include a scope portion 134, an illumination 
portion 136, as well as an ablation portion, whose operation 
and structure is generally understood to those skilled in the 
scope arts. The illumination portion 134 could be used to 
provide the applied X-rays as described elsewhere to the 
individual, which thereupon can be scattered. Certain scope 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can thereupon be con 
figured to receive the scattered X-rays, viewable and/or vis 
ible light, visualization, image, or provided information from 
the individual. 

0311 Certain scope embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can include a variety of the Compton scattered X-ray receiv 
ing assembly 151. Certain embodiments of the Compton 
scattered X-ray receiving assembly 151 can include a scintil 
lator (and/or fluoroscope), perhaps with a photomultiplier as 
described in this disclosure to amplify a relatively weak view 
able and/or visible-light output. Certain embodiments of the 
Compton scattered X-ray receiving assembly 151 can include 
a fluoroscope as generally known in the art which may oper 
ate in certain ways similar to the scintillator (and/or fluoro 
scope). Certain embodiments of the Compton scattered X-ray 
receiving assembly 151 can include a detector portion in 
combination with a display portion as described with respect 
to FIG. 1 in this disclosure. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be at least partially adapted with, or at least 
partially configured to act as, a variety of tools 610. Such tools 
can include, but are not limited to: a Bovie electrocautery 
device as generally understood in the art, an ablator, a cutter, 
agamma knife, a scalpel, a saw, an ablator as described in this 
disclosure, a tactile feedback provider, a contact-type probe, 
a dental drill, etc. 
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0312 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may be 
configured as being attached a scope, tube, catheter, or other 
instrument or tool 610 that can be configured to be inserted 
into the at least the portion of the individual. For example, 
certain scope embodiments of the Compton Scattered X-ray 
visualizer, imager, or information provider can be configured 
as described with respect to FIG. 41. Certain configurations 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 may be provided with the emitter portion 
being situated relative to a scope via a Surgical implant, and 
thereby may be similar to other embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider in 
certain ways, but with the emitter portion placed inside the 
individual. 

0313 Certain scope-based embodiments of the emitter 
portion 150, as described with respect to FIG. 41, may be 
largely applied to an internal portion of the individual Such as 
to include an interluminal X-ray emitter and/or X-ray receiv 
ing assembly; while other embodiments of the emitter portion 
and/or X-ray receiving assembly may be applied to an exter 
nal portion of the individual. Certain embodiments of the 
emitter portion 150 may be powered by a variety of power 
Sources (traditional or non-conventional) including, but not 
limited to, solar cells that may include traditional or untradi 
tional power Sources. For example, the emitter portion may be 
fed by one or more optical fibers, for example to power the at 
least one emitter portion 150, the at least one detector portion 
152, and/or the at least one display portion 154. Certain 
optically fed embodiments of the emitter portion 150 may 
also include automated shutdown or other safety aspects 
relating to emission of X-ray based electromagnetic radia 
tion. Certain embodiments of the emitter portion 150 may be 
implanted within the at least the portion of the individual such 
as to allow visualization, imaging, or information providing 
(using certain embodiments of the Compton Scattered X-ray 
receiving assembly 151) on a more continuous basis. Such 
implants of at least portions of the Compton Scattered X-ray 
visualizer, imager, or information provider 100 can be par 
ticularly useful for difficult to access portions of the body, 
Such as the heart, brain, or certain other organs or regions of 
the body, etc. 
0314 Certain scope-based or tool-based embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can be operated on an intermittent, or other 
basis, to provide effective Compton scattered X-ray visualiz 
ing, imaging, or information providing, and also limiting 
X-ray dosage being applied to the individual. For instance, 
consider that there are no obstructions, dangers, etc. for a 
particular prescribed depth of the Compton scattered X-ray 
visualizing, imaging, or information providing for certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100. Therefore, the tool, 
cutter, scope, probe, etc. associated with the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can perform its function within the particular prescribed 
depth without worrying about serious interference with 
undesired at least some matter of the at least the portion of the 
individual, during which time certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be deactuated, turned off, etc. As such, 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 can be operated 
intermittently, thereupon allowing operation of the cutter, 
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Scope, probe, associated with the Compton scattered X-ray 
visualizer, imager, or information provider to the prescribed 
depth while the Compton Scattered X-ray visualizer, imager, 
or information provider is deactive (and therefore not causing 
dosage to the individual, user, doctor, medical technical, area, 
etc.), and thereupon the Compton Scattered X-ray visualizer, 
imager, or information provider could be reactuated to allow 
for further Compton Scattered X-ray visualizing, imaging, or 
information providing to a Subsequent prescribed depth. 
0315. Such intermittent operation of certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100, such as through subsequent prescribed 
depths, can be controlled automatically and/or by the user, 
based on a variety of configurations of the Compton scattered 
X-ray visualizer, imager, or information provider 100 and/or 
the visualization, imaging, or information providing control 
ler97, as described in this disclosure. 
0316 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to control X-ray generation and/or direction at 
least partially by accelerating or directing electrons for X-ray 
production. Such accelerating or directing the electrons can 
effectively reduce X-ray path length, and hence limit multiple 
Compton scattered X-ray events. Certain embodiments of the 
at least one emitter portion 150, and/or at least one detector 
portion 152 can be configured Such as by being placed by a 
Scope or other Such device in a normally open opening, nor 
mally closed opening, or other lumen, Such as colon, esopha 
gus, mouth, throat, stomach, blood vessels, lungs, gut, etc. 
0317 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
used in conjunction with a variety of an at least one matter 
treating tool 378, as described with respect to FIG. 42. Certain 
embodiments of the at least one matter treating tool can be 
configured as the ablating device 380, a cauterizing device, or 
Some other device that can treat at least some matter of the at 
least the portion of the individual, as described in this disclo 
Sure, certain embodiments of which can perform low-invasive 
Surgery, etc. Certain embodiments of the at least one matter 
treating tool 378 can be configured to treat at least some 
desired matter, either directly or through a variety of other 
matter in a non-invasive manner. Examples of the matter 
treating tool 378 can include, but is not limited to: an at least 
one energy ablating tool, an at least one thermal ablation tool, 
an at least one chemical ablating tool, an at least one ultra 
Soundablation tool, at least one cauterizing device, and/oran 
at least one generated microbubble ablation device. Certain 
embodiments of the at least one matter treating tool 378 can 
be configured to ablate, cut, treat, cauterize, or otherwise treat 
at least some matter of the at least the portion of the individual 
Such as the matter being treated can be located, determined, 
and/or selected based at least partially on the output of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. As such, there are a variety of conditions, ill 
nesses, infections, etc. which could be treated using certain 
internal depth-based and/or external depth-based embodi 
ments of the matter treating tool 378. 
0318 Certain embodiments of the at least one matter treat 
ing tool 378, as described with respect to FIG. 42, can be 
configured to be adjustable and/or controllable such as to 
adjust or control the location of the area to be treated. The 
technique or process of treating of adjustment can vary 
depending at least partially on the technology used in the 
matter treating portion (e.g. laser, energy-based, thermal, 
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ultrasound, etc.). In general, it is desired that certain embodi 
ments of the matter treating portion 378 provide a beam 382 
(corresponding to the modality of the matter treating portion 
378). Certain embodiments of an adjustment or control por 
tion 379 can adjust or control directionality of the beam 382 
Such as by angling, repositioning, etc. as illustrated in FIG. 
43. The particular type of adjustability and/or control may 
depend on Such factors as the type of matter treating portion, 
ablating portion, matter displacing portion, etc., but is envi 
Sioned to among other things be able to adjust or control the 
at least some matter of the at least the portion of the individual 
at which the matter treating portion 378 is being applied. 
0319 Certain embodiments of the at least one matter treat 
ing tool 378 can be configured to treat matter at or near a 
Surface of an individual using either an external situated 
device to the individual (external ablator), or alternately using 
a scope-based device similar to as described with respect to 
FIG. 41. As such, there are a variety of conditions, illnesses, 
infections, etc. which could be treated using certain internal 
surface-based and/or external surface-based embodiments of 
the matter treating tool 378. 
0320 For example, certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can determine locations of infection, injuries, sicknesses, 
etc. Such as can be treated using certain embodiments of the at 
least one matter treating tool 378. Thereupon, certain 
embodiments of the at least one matter treating tool 378 can 
perform the desired treatment based at least partially on the 
desired output of certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
either in a real time, near-real time, delayed, or other basis. 
0321. As such, certain embodiments of the at least one 
matter treating tool 378 can be considered as a portion of 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100. By comparison, 
certain embodiments of the at least one matter treating tool 
378 can be considered as distinct from certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100. 
0322 There are therefore a variety of embodiments of the 
at least one matter treating tool 378 as described in this 
disclosure. Certain embodiment of the at least one matter 
treating tool 378 can include, but is not limited to, an at least 
one energy-based ablating device 380 as described with 
respect to FIG. 44. The at least one energy-based ablating 
device 380 can be configured to ablate at least some matter of 
at least a portion of the individual based at least partially on an 
energy-flux applied to the desired ablating region 384. Cer 
tain embodiments of the energy-based ablating device 380 
can include, but are not limited to, such ablating devices as at 
least one laser ablater, at least one X-ray ablator, at least one 
chemical ablating device, at least one ultrasound ablating 
device, at least one microbubble ablating device, at least one 
electro-optic ablator, at least one electromagnetic ablator, 
and/or at least one particle-beam ablator, etc. Certain embodi 
ments of the at least one energy-based ablating device 380 can 
be configured to ablate, cauterize, destroy, or treat, at least 
some matter of at least portion of the individual either near or 
proximate a surface, or alternately at Some depth through 
matter of the at least some matter of the at least the portion of 
the individual, and as Such may be characterized as a tool. 
Certain embodiments of the energy-based ablating device can 
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raise the temperature of the at least some matter of the at least 
the portion of the individual to a sufficient temperature to 
constitute thermal ablation. 
0323 When used to treat individuals such as people or 
animals, the at least one energy-based ablating device 380 can 
be precisely positioned such as to limit treatment to a precise 
portion of the individual. As described with respect to FIG. 
44, an at least one beam 382 can be used to apply energy to a 
desired ablating region 384 of the at least some matter of the 
individual. Certain embodiments of the at least one energy 
based ablating device 380 can be configured or directed to 
apply an energy level, frequency, and/or amount of the ablat 
ing region can be configured to ablate the matter within the 
desired ablating region, while limiting energy applied to dam 
age to any of the at least Some (e.g., normal) matter of the 
portion of the individual outside of the desired ablating 
region. 
0324 Within this disclosure, ablation may be considered, 
depending on context, as the removal of at least Some matter 
of the at least the portion of the individual from the surface, 
proximate the surface, or at a prescribed depth 170 or range of 
depths within the at least some matter of the at least the 
portion of the individual of the individual. The ablation as 
may be performed by the at least one energy-based ablating 
device 380 may be performed at least partially by vaporizing, 
cutting, erosive, cauterizing, or other such processes. 
Examples of uses for ablation can include, but are not limited 
to, cancer or tumor removal, search for internal blood paths or 
infection, search for internal blood pooling or wounds that 
can be cauterized. Another example for ablation can include 
Laser-Assisted in Situ Keratomileusis (LASIK) which can be 
used for corrective Surgery for eyes, etc. Certain embodi 
ments of the at least one energy-based ablating device 380 can 
be configured to provide genetic ablation, in which unwanted 
and/or dangerous cells, tumors, cancer, etc. can be altered as 
to limit their danger. Certain embodiments of the at least one 
energy-based ablating device 380 can be used to fight infec 
tion, disease, injury, etc. at a variety of locations either adja 
cent a surface or at a prescribed depth 170. 
0325 Certain embodiments of the at least one energy 
based ablating device 380, as described in this disclosure, can 
be utilized to perform cataract Surgery and other sensitive eye 
Surgery. The probability of cataracts among humans increase 
with age. Almost everyone, if they live long enough, will 
develop them: 

Age % with cataracts 

52 to 64 42% 
65 to 74 7396 
7S to 84 91% 
85 plus 95% 

0326 In current cataract Surgery procedures, an ultra 
Sound probe (not a laser) uses high frequency vibrations to 
break up the cataract utilizing phacoemulsification. The 
remains are then Suctioned out, and an artificial lens is Surgi 
cally applied to the coreal region of the eyes. 
0327. The desired ablating region 384 as described with 
respect to FIG. 44 can be situated at a variety of locations 
within the at least some matter of the at least the portion of the 
individual. Consider that certain configurations of the desired 
ablating region 384 can be situated relatively deeply within 
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the at least some matter of the at least the portion of the 
individual, and can thereby pass for a considerable distance 
through the matter. By comparison, certain embodiments of 
the at least one ablating device 380 can apply most of the 
energy of the at least one beam 382 to a relatively shallow 
and/or surface located desired ablating region. Alternately, 
certain embodiments of the at least one ablating device 380 
can spread most of its energy to a range of depths within the 
at least some matter of the at least the portion of the indi 
vidual. The depth of the at least some matter of the disdividual 
through which various embodiments of the at least one ablat 
ing device 380 can act can vary depending on Such factors as 
configuration, type of matter, operation of the at least one 
ablating device, etc. 
0328. There can be a variety of configurations of the beam 
382 with respect to the at least some matter of the at least the 
portion of the individual. FIG. 45, for example, illustrates the 
at least one beam 382 applying energy within the ablating 
region within the at least some matter of at least the portion of 
the individual being configured as a single beam in an adjust 
able or controllable manner. In this configuration, all of the 
ablating energy being applied to the ablating region is applied 
from the single beam that can be adjustably or controllably 
applied across at least some matter of the at least the portion 
of the individual. In addition, for each of the at least one 
beam(s) 382 (such as when a single beam as described with 
respect to FIG. 45), when the beam 382 is applied for a depth 
through matter, much orall of the matter along the path of the 
beam will receive a similar amount of energy, radiation, etc. 
0329. Certain embodiments of the at least one energy 
based ablating device 380, as described with respect to FIG. 
45, can be configured to be adjustable and/or controllable 
Such as to adjust or control the location of the area to be 
treated as described with respect to 379 of FIG. 46. The 
technique or process of treating of adjustment using the 
adjustment device 379 can vary depending at least partially 
on the technology used in the at least one energy-based ablat 
ing device 380 (e.g. laser, energy-based, thermal, ultrasound, 
etc.). In general, it is desired that certain embodiments of the 
adjustment or control portion 379 can adjust or control direc 
tionality of the beam 382 as provided by the at least one 
energy-based ablating device 380 Such as by angling, reposi 
tioning, etc. as illustrated in FIG. 45. 
0330. One technique to limit application of energy, radia 

tion, etc. from the at least one ablating device 380 can include, 
but is not limited to, positioning at least one focusing device 
387 such that multiple beams as applied through the focusing 
device would be directed to a focal Zone 388, as described 
with respect to FIG. 46. Then actuating one or more beams 
382 such that their energy is directed to the ablating region. 
With the multiple beams 382 being focused through the at 
least some matter of the at least the portion of the individual 
toward a focusing region of a lens that is coincident with the 
desired ablating region. The focusing region, and thereby the 
desired ablating region, will receiver a higher energy flux 
through which multiple beams (and their associated energy) 
pass than the other portions of the at least some matter of the 
at least the portion of the individual. The energy applied to the 
Surrounding tissue may tend to diminish as the distance from 
the desired ablating region (and the focusing region) 
increases since only one, or a lesser number, of beams pass, 
may pass through or nearby the more remote matter. As such, 
by concentrating the number (and thereby concentrating the 
energy) of the beams to within the desired ablating region, the 
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energy applied by the at least one ablating device 380 via the 
focusing device will be greatest within at least portions of the 
desired ablating region. The energy level will thereupon 
incrementally diminish in regions of the at least the matter of 
the at least the portion of the individual that are remote from 
the desired ablating region. The diminishing energy level 
(e.g., applied X-ray concentration) of the at least one beams 
382 can be effectively selected to reduce the concentration of 
the X-ray energy applied from the at least one beams from an 
ablating action to a less than ablating action at region remote 
from the desired ablating region. 
0331 A variety of control and/or adjustment mechanisms 
can be applied to the at least one ablating device. With the 
configuration of each of the at least one ablating device as 
described with respect to FIG. 46, the adjustment can be 
performed by displacing, deforming, orangling the lens Such 
that the focal point moves to a different location or alternately 
deeper into the matter of the at least the portion of the indi 
vidual. Such adjustment of the focused region and/or reposi 
tioning of the at least one focusing device 387 to reposition 
the at least one beam can be used to reposition the focal Zone 
388 within the at least some matter of the at least the portion 
of the individual. 

0332 Another technique that can be used to limit applica 
tion of energy, radiation, etc. from the at least one ablating 
device 380 can include, but is not limited to, positioning the at 
least one ablating device 380 at a variety of angles and/or 
positions about the ablating region, but which are each 
directed Substantially towards the ablating region as to apply 
at least Some of the energy therein, as described with respect 
to FIG. 47. For instance, a number of the at least one ablating 
devices 380 can be arranged or controllably moved in a vari 
ety of patterns or positions relative to the desired ablating 
region. A number of the at least one ablating devices 380 can 
act to directablating energy to the desired ablating region can 
be configured to direct the at least one beams 382 toward the 
desired ablating region. Such directing of the number of the at 
least one ablating devices 380 can be performed in certain 
embodiments of using certain embodiments of the visualiza 
tion, imaging, or information providing controller 97 as 
described with respect to FIGS. 1 and 40, such by controlling 
actuation of one or more actuators (not shown). 
0333 Alternately, with the configuration of each of the at 
least one ablating device as described with respect to FIG. 47. 
the adjustment can be performed by altering the position 
and/orangle at which the at least one beam 382 is directed. As 
Such, the desired ablating regions can be repositioned by 
displacing the position and/or angle of at least some of the at 
least one beam. Such adjustment and/or repositioning of the 
at least one beam can be used to reposition the depth desired 
ablating region 384 within the at least some matter of the at 
least the portion of the individual. 
0334. The configurations as described with respect to 
FIGS. 46 and 47 both apply to limit application of concen 
trated energy from the applied beams to within the desired 
ablating region of the at least Some matter of the at least the 
portion of the individual. As such, the configurations of cer 
tain embodiments of the concentrated applied beams, as 
shown in FIGS. 46 and 47 can be considered as alternatives, 
or alternately can be used in combination with each other to 
limit application of concentrated energy from the applied 
beams to within the desired ablating region of the at least 
some matter of the at least the portion of the individual. 
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0335 Various embodiments of the at least one ablating 
device 380 can be applied to a variety of matter including that 
as described with respect to the Compton scattered X-ray 
visualizer, imager, or information provider 100. Various 
embodiments of the at least one ablating device 380 can be 
directed, operated, controlled, and/or adjusted based at least 
partially on input obtained by the Compton scattered X-ray 
visualizer, imager, or information provider 100. 
0336 Certain embodiments of the at least one matter treat 
ing tool 378, as described with respect to FIG. 42, can include 
an at least one chemical-based ablation device 392 as 
described with respect to FIG. 48. Chemical ablation can 
result at least partially from providing an injection using a 
hypodermic or other suitable needle or injection device. As 
Such, certain embodiments of the chemical-based ablating 
device 392 can be configured as to align an injection location 
of the hypodermic or other suitable needle or injection device 
with the desired ablating region 384 which may be deter 
mined or located at least in part using the Compton scattered 
X-ray visualizer, imager, or information provider 100. Cer 
tain chemical additives can be provided using certain embodi 
ments of chemical ablation that can destroy, treat, Suppress, 
remove, and/or otherwise alter at least some matter of the at 
least the portion of the individual. The use of chemical-based 
ablation techniques, as described in this disclosure, can be 
adjusted and/or controlled by controlling or adjusting the 
application of chemicals to the at least Some matter of the at 
least the portion of the individual, as generally understood by 
those skilled in pharmaceutical techniques. 
0337 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
also be applied to cranial, brain, or spinal depth visualizing, 
imaging, or information providing. It may be difficult to visu 
alize, image, and/or provide information within the skull 
using certain conventional imaging modalities, as a result of 
deflections of certain electromagnetic radiation within the 
interior (e.g., substantially concave) surface 168 of the skull 
and the associated distortions. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured to access the brain via such 
openings in the skull as the ear Sockets, mouth opening, 
and/or sinuses. Such Compton Scattered X-ray visualization, 
imaging, or information providing of the brain through Such 
key-hole opening should experience relatively limited visu 
alization, imaging, or information providing distortion, as 
compared with Compton Scattered X-ray visualization, imag 
ing, or information providing at least partially through the 
skull, boney matter, or other Such X-ray distorting or shield 
ing regions. 
0338 Certain embodiments of the at least one matter treat 
ing tool 378, as described with respect to FIG. 42, can include 
an at least one ultrasound ablation device 394 as described 
with respect to FIGS. 49 to 51. Certain embodiments of theat 
least one ultrasoundablation device may be configured as an 
at least one thermal ablation device since ultrasound can raise 
the energy level, and thereby the temperature, of the matter 
within the desired ablating region. Certain embodiments of 
the directionality and/or position of the beam 382 can be 
adjusted using certain embodiments of the adjusting or con 
trolling device 379, such as to control the directionality of the 
ultrasound-based ablating device 394. Ultrasound technol 
ogy relies of generation of relatively high-frequency Sound 
waves from an at least one ultrasound transducer. The ultra 
Sound waves may be used to apply force, pressure, etc. on a 
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variety of the at least some matter of the at least the portion of 
the individual. Certain types of ultrasound can be applied, for 
example, using a transducer, an antenna, an array of antennas, 
etc. as generally understood by those skilled in the art. Certain 
embodiments of the at least one ultrasound ablation device 
may, for example, be configured as a high-intensity focused 
ultrasound (HIFU) device, or a variety of other embodiments 
of at least one ultrasound-based device(s). Certain embodi 
ments of the at least one ultrasound ablation device may 
include crossing of several ultrasound energy beams within 
the desired ablating region. 
0339 Certain embodiments of the ultrasound ablating 
device 394 can thereby be configured to apply pressure or 
force on at least a portion of the at least some matter of the at 
least the portion of the individual. Such pressure results at 
least in part on the energy (wave) action provided by the 
ultrasound. The pressure and associated force provided by the 
ultrasound action may be focused, as well as combined, using 
multiple (ultrasound) beams 382 that can be focused as 
described with respect to FIG. 46, or alternatively can be 
combined with other beams as described with respect to FIG. 
47. The location of the desired ablating region 384 at which 
the ultrasound pressure or force applied by the ultrasound 
beams can be directed can be determined or selected based on 
a coordinate axis location determined at least in part by the at 
least one Compton scattered X-ray visualizer, imager, or 
information provider 100. One conventional use of the force 
of ultrasound is lithotripsy, by which ultrasound waves hav 
ing a high frequency are used to break up kidney stones. 
0340 Certain embodiments of the ultrasound-based ablat 
ing device can produce certain embodiments of the beams 
382 in a manner that complies with ultrasound technology. 
More particularly, many embodiments of ultrasound (which 
are a form of Sonic waves) are produced by an ultrasound 
transducer can travel through much of the at least Some matter 
of the at least the portion of the individual (including tissue, 
liquids, etc.), but has limited transmissivity through air, bone, 
and other Such matter. The use of gels, etc. being applied to 
ultrasound transducers to provide an ultrasound-transmissive 
path between the ultrasound transducers and at least some 
matter of the at least the portion of the individual is generally 
understood in the ultrasound imaging and other medical ultra 
Sound technologies. 
0341 Certain embodiments of the matter treating portion 
378 as described with respect to FIG. 42, as well as certain 
embodiments of the ultrasound ablating device 394 as 
described with respect to FIGS. 49 to 51, can be configured as 
certain embodiments of a thermal ablation device. The ultra 
Sound being concentrated and/or focused at the desired ablat 
ing region can raise the temperature of the at least some 
matter of the at least the portion of the individual to a level to 
thermally alter/affect the matter. Other embodiments of the 
energy-based ablating device 380 that can be configured to 
direct a variety of energy at the at least Some matter of the at 
least the portion of the individual, as described with respect to 
FIG. 44, which can raise temperature of the at least some 
matter, can also be configured as the thermal ablating device. 
0342 FIG. 50 shows an adjustable and/or controllable 
embodiment of the at least one ablating device 380 which can 
be configured to include the at least one ultrasound ablation 
device 394 as described with respect to FIG. 49, which can 
ablate at least partially based on a generation of microbubbles 
within the at least some matter of the at least the portion of the 
individual. Certain embodiments of conventional ultrasound 
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imagers can rely on application of microbubbles, such as 
applied using and contained within certain prescribed solu 
tions, certain of which have been approved by the FDA since 
the 1990's foruse within human and animal bloodstreams. An 
example of such microbubble technology is described, for 
example, in U.S. Pat. No. 6,056,943, entitled “Method of 
Ultrasound Imaging Using Phospholipid Stabilized 
Microbubbles', issued Jun. 5, 1998 (incorporated by refer 
ence herein in its entirety). Certain embodiments of the at 
least one ultrasound ablation device 394 can utilize 
microbubbles either for imaging to determine where to ablate 
(such as with certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 or alter 
nate embodiments of ultrasound imagers), or alternately to 
allow or enhance ablation action. Consider that certain 
embodiments of the at least one ultrasound ablation device 
394 can “energize the microbubbles such as to vibrate with 
high frequencies against at least some matter of the at least the 
portion of the individual as to ablate the matter. Certain of 
such microbubble embodiments of the at least one ultrasound 
ablation device 394 can at least partially rely upon the vibra 
tion of the microbubbles causing generation of heat as to 
provide athermal ablation technique. By comparison, certain 
of such microbubble embodiments of the at least one ultra 
sound ablation device 394 can at least partially rely upon the 
vibration of the microbubbles that rely on abrasiveness such 
as to at least partially abrade the at least Some matter of the at 
least the portion of the individual. 
0343. There are a variety of aspects relating to ultrasound 
that can be produced by the ultrasound-based ablating device 
as described with respect to FIGS. 49 to 51, as well as the 
energy Such as X-ray that may be produced by the energy 
based ablating device 380 as described with respect to FIGS. 
44 and 45 that should be considered. Ultrasound can be con 
figured to travel in a general direction (e.g., parallel to a 
transmission axis) since ultrasound is generated by a trans 
ducer, though it can be generated from a conical, array, or 
other pattern. Such energy sources as X-rays, etc. can be 
generated using a wave-generator, array, etc. in a variety of 
patterns. As such, the particular configuration, pattern, shape, 
etc. of the particular ultrasound-based ablating device, 
energy-based ablating device, or other ablating device should 
be applied as appropriate for the particular use, individual, 
application, etc. 
0344) Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
precisely determine location(s) of the at least Some matter of 
the at least the portion of the individual that is to be ablated, 
cauterized, treated, processed, analyzed, and/or otherwise 
processed in a near-real time or other basis. Therefore, certain 
embodiments of the ablating, cauterizing, treating, process 
ing, analyzing, and/or otherwise processing, etc. can be con 
trolled based at least partially on the Compton scattered X-ray 
visualizing, imaging, or information providing as provided 
by the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 as described with respect to FIGS. 1, 40. 
as well as other locations in this disclosure. Such Compton 
scattered X-ray visualizing, imaging, or information provid 
ing can utilize information, data, etc. as contained within the 
visualization, imaging, or information providing controller 
97 as described with respect to FIGS. 1 and 40, as well as 
other locations in this disclosure, to control and/or adjust 
operation of the energy-based ablating device 380 as 
described with respect to FIGS. 40, and 44 to 51, as well as 
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other locations in this disclosure, the chemical-based ablating 
device 392 as described with respect to FIG. 48, as well as 
other locations in this disclosure, the ultrasound-based ablat 
ing device 394 as described with respect to FIGS. 49 to 51, as 
well as other locations in this disclosure, as well as the matter 
treating portion 378 as described with respect to FIG. 42, as 
well as other locations in this disclosure. 

0345. As such, a variety of the at least one ablating device 
(s) can utilize output from a variety of the Compton Scattered 
X-ray visualizer, imager, or information provider 100 (as 
determined, processed, contained, analyzed, stored, etc. 
within the visualization, imaging, or information providing 
controller 97) such as to determine suitable operation of the 
ablating device. Such suitable operation of the at least one 
ablating device (including but not limited to the energy-based 
ablating device 380 as described with respect to FIGS. 40, and 
44 to 47 the chemical-based ablating device 392 as described 
with respect to FIG. 48; the ultrasound-based ablating device 
394 as described with respect to FIGS. 49 to 51; the matter 
treating portion378 as described with respect to FIG.42; etc.) 
can be controlled either directly such as by automated and/or 
semi-automated operation of the ablating device directly 
from the visualization, imaging, or information providing 
controller97; or alternately indirectly such as by a user such 
as a doctor, dentist, medical assistant, paramedic, lab 
researcher, etc., operating the ablating device 380 based at 
least partially on Compton Scattered X-ray visualizing, imag 
ing, or information providing as provided from certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, as described in this 
disclosure. 

0346 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
associated with a tool, probe, etc. Such that the tool, probe, 
etc. can apply a pressure against at least some matter of the at 
least the portion of the individual, such as to displace the at 
least some matter of the at least the portion of the individual. 
Such precise control of directing pressure or force using 
mechanical, electromechanical, or other techniques may be 
Suited to such orthopedic Surgery to move bone(s), boney 
portion(s), spinal portion(s), Surgical insert(s), dental portion 
(s) and insert(s), teeth, etc. Additionally, Such precise control 
of directing pressure or force using mechanical, electrome 
chanical, or other technique may be performed with limited 
invasiveness, Such as a minor incision or more through skin 
muscle, etc. of the individual through which the tool, probe, 
etc. can be applied. Additionally, the use of mechanical and/or 
electromechanical techniques may not have certain of the 
health concerns of certain electromagnetic radiation (e.g., 
certain X-rays, certain gamma rays, etc.) being applied to the 
at least some matter of the at least the portion of the indi 
vidual. 

0347 Precise control of directing pressure or mechanical 
and/or electromechanical techniques may also be Suited for 
displacing tissue, matter, etc. For example, certain embodi 
ments of the ultrasound ablating device 394 may be used to 
displace or apply force to flexible portions of organs or tissue 
(e.g., heart valves, heart muscle, reproductive organs, 
muscles, abdomen, etc.) in a Surgical, treatment, or therapeu 
tic manner. Such application of force or pressure may be 
continual, on a one-time basis, or repetitive. Such application 
of force may be non-invasive, or alternately may be applied 
via a scope in an at least partially invasive manner. The 
selection of the particular location, intensity, and/or type of 
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force may be selected based on user-input or automatically 
based at least partially on output from the Compton scattered 
X-ray visualizer, imager, or information provider 100. 
0348 Precise control of directing pressure or force using 
mechanical, electromechanical, or other techniques using 
certain embodiments of the ultrasound ablating device 394 
may also be Suited for limiting, starting, stopping, control 
ling, altering, reversing, or otherwise effecting a flow of 
bodily fluids through such individuals as persons or animals. 
Such bodily fluids as blood, blood components, lymph, 
semen, vascular fluid, spinal fluid, etc. Such as may be 
arranged in the desired a bloating region (such as may be 
situated within a canal or conduit) may be displaced at least 
partially using force and/or pressure applied from the ultra 
Sound ablating device (which may be focused or directed as 
described in this disclosure). Such control of blood flow, for 
example, may be particularly useful in limiting blood loss 
during Surgery, during abnormal behavior of the heart or heart 
failure, during circulatory problems with various organ(s), 
etc. 

0349 Certain embodiments of the at least one matter treat 
ing tool 378 as described with respect to FIG. 42, certain 
embodiments of the ablating device 380 as described with 
respect to FIG. 40, as well as other ablating devices as 
described in this disclosure can interface with at least some 
matter of the at least the portion of the individual based on 
output from certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 such to 
provide a variety of Substantially non-invasive examination, 
treatment, and/or Surgery. Consider, for example, that certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be configured to 
provide real time, near real time, delayed, and/or other Comp 
ton Scattered visualizing, imaging, or information providing 
at the Surface, near the Surface, or at Some depth through the 
at least some matter of the at least the portion of the indi 
vidual. Certain embodiments of such Compton Scattered 
visualizing, imaging, or information providing canthereby be 
used to determine the location and/or configuration of a vari 
ety of the at least one desired ablation region(s) within the at 
least some matter of the at least the portion of the individual. 
Certain users and/or certain embodiments of the visualiza 
tion, imaging, or information providing controller 97 can be 
utilized to provide a consistent coordinate system between 
certain embodiments of the at least one matter treating tool 
378 and certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100. As such, the 
desired ablating region as determined or localized by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 may be targeted (e.g., 
ablated, damaged, destroyed, modified, etc.) using certain 
embodiments of the at least one matter treating tool 378. Such 
Compton scattering X-ray visualizing, imaging, or informa 
tion providing as provided by certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 may be performed on a substantially non-inva 
sive basis, as described in this disclosure. In addition, Such 
treatment, ablation, etc. as may be performed using certain 
embodiments of the at least one matter treating tool 378 may 
also be performed on a Substantially non-invasive manner, as 
described in this disclosure. 

0350 One embodiment of a microbubble-based ablation 
technique is described with respect to FIG. 51. Certain 
embodiments of application of certain embodiments of ablat 
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ing means (including but not limited to radio-frequency (RF) 
waves) to at least some matter of the at least the portion of the 
individual can generate microbubbles in the at least some 
matter of the at least the portion of the individual. Such 
microbubbles are most likely to form in particularly soft 
matter Such as tissue, muscles, certain organs, joints, etc. 
Such formation of microbubbles may be particularly limited 
to within the desired ablating region 384 by the focusing or 
directing of beams as respectively described with respect to 
FIGS. 46 and 47. Certain embodiments of the ultrasound 
based ablating device 394, as well as certain embodiments of 
the energy-based ablating device 380, may thereby apply 
energy to excite the microbubbles, and thereby utilize the 
microbubbles to enhance the effect of ablation by performing 
ablation within the desired ablating region within the at least 
some matter of the at least the portion of the individual. 
0351 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to be applied to relatively small regions of the 
body, and thereby can be configured to apply relatively small 
overall dosages of X-rays. Certain embodiments of the 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing can be controllably or adjustably applied in 
Small regions, from different angles, etc., than certain con 
ventional full-scale X-ray or certain conventional tomogra 
phy imagers. 
0352 For instance, certain X-ray tomography-type 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing imagers can capture a Visualization, image, or 
provide information by scanning a series of scans relatively 
shallow into the at least some matter of the at least one portion 
of the individual from a variety of angles and/or positions. 
Such scanning can be performed using a variety of respective 
applied X-rays and/or scattered X-rays that can be respec 
tively applied/received using respective arrays of emitter por 
tion(s) 150 or Compton scattere X-ray receiving assemblies 
151; or alternately one or more of the respective emitter 
portions and/or the Compton scattered X-ray receiving 
assemblies 151 that can be moved, Scanned, angled, or oth 
erwise repositioned. For instance, the certain array embodi 
ments of the emitter portion 150 or Compton scattere X-ray 
receiving assemblies 151 can be configured to roughly con 
form to the general shape of the portion of the individual 
being imaged, or alternately in some other configuration. As 
the distinct emitter portion element(s) 150 are actuated to 
provide the applied X-rays 120, then the corresponding 
embodiment of the Compton scattered X-ray receiving 
assembly 151 can collect the data corresponding to the visu 
alization, image, or provided information for each emitter 
portion element(s) including some unknowns relating to par 
ticular visualization, imaging, or information providing limi 
tations. As a number of the distinct emitter portion element(s) 
150 that direct the applied X-rays 120 under different direc 
tions, positions, energy levels, or other conditions decreases, 
the number of unknowns relating to particular visualization, 
imaging, or information providing limitations for at least 
some matter of the at least the portion of the individual cor 
respondingly decreases, and a more complete and accurate 
visualization, image, or provided information can be obtained 
using tomographic techniques. 
0353 A similar tomographic technique or embodiment of 
the of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be applied to directing one or 
more emitter portion(s) 150 or Compton scattere X-ray 
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receiving assemblies 151 at different positions, angles, 
energy levels, etc. Such techniques can involve physically 
repositioning and/orangling of the emitter portion 150 and/or 
the Compton scattered X-ray receiving assembly 151 itself, 
themselves Such as to follow a scan, circular motion around 
the at least the portion of the individual, or other type of 
translation, angling, repositioning, changing of energy levels, 
etc. Alternately, a redirecting device of the applied X-ray or 
Compton scattered X-ray can be used, such as a filter, lens, 
modulator, shield, collimator, scope or other bendable, mov 
able, or twistable scope or other emitter portion could be used 
in different embodiments, as described in this disclosure. 
0354 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can, by 
using low energy applied X-rays 120, provide a relatively 
low-power version of the applied X-ray beam 120 which can 
be highly Suited for intracranial visualization, imaging, or 
information providing and examination. The power of the 
applied X-ray beam may generally be configured or set at a 
level to be insufficient to penetrate, in large numbers, to 
another region that may not be depth visualized, imaged, or 
information provided. Such would be the case of brain depth 
visualizing, imaging, or information providing to limit trans 
mission of excessive doses of X-rays to the cranium, brain, 
brainstem, embryo, or other such the region, etc. 
0355 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
therefore be configured to visualize, image, and/or provide 
information in the brain, or other intracranial tissue. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 could operate with rela 
tively high resolution, or alternately with lower resolution as 
desired or designed compared to other imaging modalities, 
and may thereby be similar in certain aspects to that of con 
ventional MRI. Certain embodiments of the at least one emit 
ter portion 150 can thereby be configured to use mono-ener 
getic, collimated, or other sources. When using at least 
partially internal (e.g., in-body) embodiments of the at least 
one emitter portion 150, it may be possible to increase X-ray 
capture fraction by having multiple in-body detector portions 
152, not just a single detector portion associated with the 
emitter portion. With the different embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100, it is likely to be desired to limit dosages of X-rays 
as applied to the at least the portion of the individual 82 and/or 
the user (e.g., physician, dentist, veterinarian, assistant, 
researcher, etc.). 
0356. A variety of embodiments of the at least one detector 
portion 152 can be associated with the Compton scattered 
X-ray visualizer, imager, or information provider 100 as 
described at various locations in this disclosure. Certain 
embodiments of the at least one detector portion 152 may be 
considered as functionally associated with the at least one 
display portion 154, since the at least one display portion may 
be configured to display a version (which may be resized, 
filtered, scanned, computed, and/or otherwise modified) of 
what was detected by the at least one detector portion. 
0357 Certain embodiments of the at least one detector 
portion 152 and/or the Compton scattered X-ray receiving 
assembly 151, as included in certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, can be configured of various sizes, shapes, 
configurations, and may include a single detector portion or 
an array of detector portion elements. For example, those 
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embodiments of the Compton scattered X-ray receiving 
assembly 151 utilizing a distinct detector portion 152 and 154 
as described with respect to FIG. 33 differ from those scin 
tillator (and/or fluoroscope) embodiments of the Compton 
scattered X-ray receiving assembly utilizing a combined 
detector and display portion as described with respect to FIG. 
35. The dimensions of each detector portion element and/or 
the Compton scattered X-ray receiving assembly 151 can be 
selected based on Such criteria as the desired application, 
usage, and/or the desired or designed Compton scattered 
X-ray visualization, imaging, or information providing reso 
lution. 

0358) A variety of depth visualizations, images, and/or 
provided information including, but not limited to, tomogra 
phy depth visualizations, images, and/or provided informa 
tion can be constructed by scanning the X-ray beam received 
at the at least one detector portion 152 over a volume of 
interest of the at least the portion of the individual 82. As such, 
the at least one detector portion 152 may be considered as 
detecting the Compton scattered rays, with time-of-flight, 
spectral, and/or spatial resolution of the Compton Scattered 
X-rays or other electromagnetic radiation. Specific X-ray 
energies can be used by the at least one detector portion to 
detect spectral features (e.g. absorption edges or fluorescence 
spectra) of specific X-rays received (e.g., Compton Scattered) 
from particular ones of the at least the portion of the indi 
vidual 82. The targeted portion of the individual can be at least 
partially endogenous, such as being produced from within the 
at least the portion of the individual (such as iron in blood, or 
calcium in tumors). Alternately, the targeted portion can be at 
least partially exogenous such as being produced outside of 
the at least the portion of the individual (e.g. high-Z contrast 
agents that migrate, bind, or are otherwise introduced into 
regions of interest). The emitted flux, energy level, or fre 
quency of each X-ray photon can be tuned as to detect par 
ticular structures, organs, materials, etc. at certain depths 
and/or regions, as being detected by the at least one detector 
portion 152. 
0359 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider can thereby 
capture a series of depth visualizations, images, and/or pro 
vided information, in which the at least one emitter portion 
and/or the at least one detector portion can operate sequen 
tially utilizing feedback by the user and/or visualization, 
imaging, or information providing controller97. Such control 
and Subsequent feedback can be used as to alter and/or control 
the relative position, angle, magnification, or other aspect of 
the Subsequent depth visualizations, images, and/or provided 
information. The initial depth visualizations, images, and/or 
provided information that have been captured can thereupon 
be displayed to the user at least partially using the at least one 
display portion 154 and/or the Compton scattered X-ray 
receiving assembly 151. The location, magnification, angle, 
and/or other characteristics of the Subsequent depth visual 
izations, images, and/or provided information can be deter 
mined, at least in part, from the results of the prior depth 
visualizations, images, and/or provided information based at 
least partially on user input. 
0360. By allowing capturing of sequentially adjustable 
depth visualizations, images, and/or provided information, 
the users and/or individuals can observe the at least the por 
tion of the individual 82 as they may desire. As such, the depth 
visualizing, imaging, or information providing being per 
formed by the Compton scattered X-ray visualizer, imager, or 
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information provider 100 can be adjusted and/or controlled. 
Consider that with certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, a 
user Such as a physician, dentist, technician, assistant, etc. can 
obtain some preliminary depth visualizations, images, and/or 
provided information from certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider to locate a desired examining feature. Thereupon, 
the depth visualizing, imaging, or information providing can 
be adjusted in Subsequent images Such as more closely or 
more accurately scan or examine at a desired location, angle, 
etc., Such as to scan or examine for a cancerous growth. 
0361 Alternately, the user can use some embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider to locate a desired organ or the at least the 
portion of the individual 82. Thereupon, the Compton scat 
tered X-ray visualization, imaging, or information providing 
as performed by certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can be modified, altered, repositioned, magnified, etc. Such as 
to more closely or more accurately examine Some aspect of 
the desired examining feature at a variety of angles, positions, 
magnifications, etc. Each one of the respective at least one 
emitter portion 150, at least one detector portion 152, at least 
one display portion 154, and/or the at least one combined 
detector/display portion 155 (e.g., scintillator and/or fluoro 
Scope), can be respectively fabricated and/or respectively 
formed. 

0362 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, as 
described at a variety of locations through this disclosure, 
may alternately be scintillator-based and/or fluoroscope 
based. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 may allow 
feedback techniques to allow users and/or visualization, 
imaging, or information providing controller 97. Such feed 
back techniques may alter and/or control Compton scattered 
X-ray visualization, imaging, or information providing of 
Subsequent depth visualizations, images, and/or provided 
information based at least in part on results or user input based 
on prior captured visualization, imaging, or information pro 
viding. Certain embodiments of the at least one Compton 
scattered X-ray receiving assembly 151, including the at least 
one display portion 154 as combined with the at least one 
detector portion 152, can therefore be configured as a scintil 
lator and/or fluoroscope, as described with respect to FIG. 20. 
With scintillator or fluoroscope embodiments of the Compton 
scattered X-ray receiving assembly, X-ray photons can be 
converted to viewable and/or visible photons as described 
with respect to this disclosure. 
0363 Certain embodiments of the scintillators or fluoro 
Scopes can be configured including a Substance that can 
absorb such electromagnetic radiation as X-rays, and there 
upon can fluoresce, or otherwise provide Such as by Compton 
scattered X-ray or other imaging mechanism, viewable and/ 
or visible light (viewable and/or visible photons) at a charac 
teristic X-ray frequency or energy level depending upon the 
received X-ray radiation. The Compton X-ray scattering of 
the viewable and/or visible light may, as generally understood 
by those skilled in the art, be viewed as releasing the previ 
ously absorbed energy into or from the X-ray photons. 
0364 Certain embodiments of the at least one Compton 
scattered X-ray receiving assembly 151 of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
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can therefore be configured to include scintillators and/or 
fluoroscopes can convert the scattered X-rays directly to 
viewable and/or visible light, without associated detectors 
and displays associated with certain embodiments of the 
Compton scattered X-ray receiving assembly 151. Certain 
configurations of conventional Scintillators or fluoroscopes 
can be configured as optical detectors, displays, Compton 
scattered X-ray visualization, imaging, or information pro 
viding, etc. such as described with respect to U.S. Pat. No. 
7.057,187 to Yun et al., entitled Scintillator Optical System 
and Method of Manufacture (incorporated herein by refer 
ence in its entirety). Certain embodiments of Scintillator can 
be used for medical depth visualizing, imaging, or informa 
tion providing as described with respect to U.S. Pat. No. 
6,895.077 to Karellas et al., entitled System and Method for 
X-Ray Fluoroscopic Imaging (incorporated herein by refer 
ence in its entirety). Certain conventional CAT scanners uti 
lize Scintillator technology. 
0365. It is likely that the scintillator (and/or fluoroscope) 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 might be useful in 
screening the at least the portion of the individual, perhaps at 
shallow depths and/or for homogeneous matter (using Comp 
ton or fluoroscopy techniques), for skin aberrations, such as 
cancers, tumors, lesions, etc. AS Such, the user might scan the 
users for Such aberrations that might occur near the Surface 
168, and the image processing associated with depth visual 
izing, imaging, or information providing Suchaberration with 
particular concern about processing Compton scattered 
X-rays Compton scattered X-ray at different depth being 
limited. 

0366 Certain scintillator (and/or fluoroscope) embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 may be characterized in this disclo 
sure by the characteristics of their viewable and/or visible 
photonic output. The characteristics of their viewable and/or 
visible photonic output can include, but are not limited to, 
e.g., strength, energy level, and/or frequency of emitted view 
able and/or visible photons as a function of absorbed X-ray 
electromagnetic radiation, fluorescence decay times, and/or 
optical transparency at wavelengths of their emitted viewable 
and/or visible electromagnetic radiation and/or other Such 
factors. Scintillators (and/or fluoroscopes) may thereby be 
considered as operating by translating X-ray electromagnetic 
radiation into viewable and/or visible light electromagnetic 
radiation. As such, at least certain X-rays detected by the at 
least one detector portion 152 may be viewed by the user (or 
individual) without the necessity of at least one distinct dis 
play portion(s) 154. 
0367 The lower the decay time of certain embodiments of 
the scintillator and/or fluoroscopes (i.e., the shorter the dura 
tion of its flashes of fluorescence), the less so-called “dead 
time' or delay the detector portion will have and the more 
ionizing events per unit of time it will be able to detect. The 
excited atoms can thereupon lose some of this excess energy 
resulting from the dead time by emitting some viewable and/ 
or visible photons. The amount of viewable and/or visible 
light produced by the scintillator and/or fluoroscope (and 
thereby the intensity of viewable and/or visible light output 
by the display portion) can, in certain embodiments, be 
amplified by a “photomultiplier that is operationally 
included in the scintillator and/or fluoroscope. Certain 
embodiments of the scintillator and/or fluoroscope of the 
Compton scattered X-ray visualizer, imager, or information 
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provider 100, as described in this disclosure with respect to 
FIG. 35, can include the Compton scattered X-ray receiving 
assembly 151 including a combined detector portion 152 
and/or display portion 154. Such combined embodiments of 
the Compton scattered X-ray receiving assembly 151 can 
visualize, image, and/or provide information based at least in 
part on the received photons Compton scattered off the at least 
the portion of the individual. 
0368. The scintillator-based and/or fluoroscope-based 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be useful to provide 
real-time or near real time Compton scattered X-ray visual 
ization, imaging, or information providing of the at least the 
portion of the individual. Additionally, certain scintillator 
based and/or fluoroscope-based embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 can be configured to be adjusted to alter subsequent 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing based on user or controller feedback, or other 
Such aspects. For example, a region that is being visualized, 
imaged, or have information provided can be modified, 
angled, magnified, filtered, etc. Such as to provide closer 
examination or Compton Scattered X-ray visualization, imag 
ing, or information providing. Certain 'scintillator” and/or 
fluoroscope embodiments of Compton scattered X-ray visu 
alizer, imager, or information provider 100 can be computa 
tionally intensive, while other embodiments can view the 
image directly. By angling the emission of the applied X-ray 
by the emitter portion 150, the reception of the scattered 
X-ray by the Compton Scattered X-ray receiving assembly 
151 and/or the Compton scattered X-ray receiving assembly 
151, certain ambiguity as to the shape or configurations or 
aberrations, junctions, dissimilarities, etc. of the matter can 
be determined. Such angling, etc. can be provided either 
visually by the user, or by using image process techniques by 
the visualization, imaging, or information providing control 
1er 97. 

0369 Certain scintillator and/or fluoroscope embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can thereby be fabricated from, and 
therefore include, certain materials which can "convert an 
X-ray photon to a viewable and/or visible photon. Certain 
embodiments of scintillators and/or fluoroscopes can amplify 
a relatively weak photonic X-ray signal Such as by utilizing a 
photomultiplier (typically for each scintillator and/or fluoro 
Scope element). One advantage of amplifying a relatively 
weak photonic signal is that an adequate depth visualization, 
image, or provided information can be obtained while Sub 
jecting the patient to a much lower dose of X-rays. Certain 
embodiments of Charge Coupled Devices (CCDs) may be 
associated with certain embodiments of the at least one detec 
torportion 152 and/or the Compton scattered X-ray receiving 
assembly 151. Such embodiments of the Compton scattered 
X-ray receiving assembly 151 may be referred to in this 
disclosure as “scintillators’ “fluoroscopes”, “film screens', 
or “scintillation counters’. Certain embodiments of scintilla 
tors and/or fluoroscopes may thereby be considered as direct 
semiconductor detector portions since they may not be 
largely computational-based to derive depth visualizations, 
images, and/or provided information. Certain embodiments 
of Scintillators and/or fluoroscopes can be generated using 
signal amplification or computer amplification techniques. 
0370 Certain exemplary embodiments of scintillators 
and/or fluoroscopes may be configured as semiconductor 
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detector portions 152, which may be based on converting 
X-ray photons to electron-hole pairs in the semiconductor, 
and the electron-hole pairs are thereupon obtained to detect 
the X-rays. It may be is possible to directly determine the 
X-ray energy spectrum using so-called called energy disper 
sive X-ray spectroscopy; and Such techniques may addition 
ally be used in small X-ray fluorescence spectrometers. These 
detector portions are sometimes called “solid detectors'. 
Medical visualization, imaging, or information providing 
applications of scintillators and/or fluoroscopes in can rely on 
the concept that certain semiconductor diodes will thereby 
produce a small amount of current when placed in an X-ray 
beam. 

0371 Certain types of silicon drift detectors (SDDs), such 
as may be produced by semiconductor fabrication, can pro 
vide a relatively high resolving X-ray radiation detection 
measurement, and thereby be useful for certain embodiments 
of the Compton scattered X-ray receiving assembly 151. Cer 
tain scintillators and/or fluoroscopes, when combined with 
semiconductor detectors, can provide indirect detection of 
X-ray radiation. With the advent of large semiconductor array 
detectors it has become possible to design detector Systems 
using a scintillator and/or fluoroscope screen to convert from 
X-rays to viewable and/or visible light which is then con 
Verted to electrical signals in anarray detector, Such as may be 
used to provide visibility to the human eye. Such signal pro 
cessing and image processing techniques as filtering, ampli 
fying, resizing, etc. can be applied to Scintillator-based and/or 
fluoroscope-based embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100. Such as 
to improve Compton Scattered X-ray visualization, imaging, 
or information providing. 
0372 Certain embodiments of the at least one emitter 
portion 150 can be dispersive such as to apply X-ray based 
electromagnetic radiation at the at least the portion of the 
individual 82; such as may thereupon be detected by certain 
embodiments of the at least one detector portion 152. As such, 
certain portions of the Compton Scattered X-ray visualizer, 
imager, or information provider 100 can be associated with or 
include the emitter portion 150; while certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be associated with or include the at 
least one detector portion 152. 
0373) Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
therefore visualize, image, and/or provide information relat 
ing to the at least the portion of the individual that is physi 
cally separated from the surface 168 of the at least the portion 
of the individual. Such visualization, imaging, or information 
providing can rely on image combination (e.g., image Sub 
traction, time of flight, image transformation, deconvolution, 
image Subtraction, weighted Subtraction, functional Subtrac 
tion, and group including inverse integral transform, Subtrac 
tive inverse integral transform, inverse functional transform, 
and Subtractive inverse functional transform, or other Such 
image processing techniques). The quality of Such Compton 
scattered X-ray visualization, imaging, or information pro 
viding can improve if the matter being imaged becomes more 
consistent across the thickness of the imaged portion 352 
(e.g., across the thickness 352 as shown in FIG. 30). As such, 
as the thickness 352 of the at least one prescribed visualiza 
tion, imaging, or information providing depth 170 becomes 
thinner, and its consistency across the thickness becomes 
more uniform, its depth visualizing, imaging, or information 
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providing consistency generally increases and the associated 
quality and/or reliability of the visualizing, imaging, or infor 
mation providing quality generally increases. 
0374. Selection of a desirable or suitable thickness to 
image particular matter (e.g. tissue, bones, teeth, etc.) within 
a particular type of individual may depend, at least in part, on 
empirical results. For example, Scanning skin, muscle, or 
other tissue across, may be performed in relatively thick slices 
as compared with depth visualizing, imaging, or information 
providing bone parts, nodules, or other matter that has a 
considerable amount of void space or is inconsistent across its 
imaged thickness. Suitable data, information, visualizations, 
images, etc. pertaining at least partially to visualization, 
imaging, or information providing of certain types of matter 
can be stored in the Compton visualization, imaging, and/or 
information providing controller 97 (e.g. in a memory, data 
base, or other suitable location), as described with respect to 
FIG.1. Or alternately, the visualization, imaging, or provided 
information can be provided as a written reference to the users 
and/or operators of the Compton Scattered X-ray visualizer, 
imager, or information provider 100, such as could be 
accessed and/or set by the user and/or operator. 
0375. There may be a variety of surgical applications of 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 that are now 
described with respect to FIGS. 53 and 54. The particular 
suitable applications for certain embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 may be dependent upon the frequency, energy, or 
other characteristics of the applied X-ray photons, as well as 
the energy level and frequency of the applied X-ray photons 
can be used for the X-ray Compton scattered X-ray visual 
ization, imaging, or information providing. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100, for example, can be particularly 
Suited or configured for treatment and/or examination near 
the surface 168 such as skin of the at least the portion of the 
individual 82, with normal skin being illustrated in FIG. 53. 
By comparison, certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can be particularly Suited or configured for treatment and/or 
examination of at least a portion of the individual; even if the 
portion of the matter being visualized, imaged, or information 
provided is spaced a considerable depth distance from a Sur 
face into matter of the individual 82 (as illustrated in FIGS. 33 
and 35). This may be the case for treating person wishing to 
examine or locate a particular individual’s organ(s), bone(s), 
and/or other regions that may be situated Subsurface utilizing 
the at least one visualization, imaging, or information provid 
ing depth range to the at least one prescribed visualization, 
imaging, or information providing depth 170 from the Surface 
168. 

0376 For example, certain Compton scattered X-ray visu 
alizer, imager, or information provider 100 can be utilized to 
visualize, image, or provide information relating to some 
matter aberrations, such as to a tumor, tissue contour, etc. 
(such as may be useful to resect the visualized, imaged, or 
information provided aberration). Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can be configured to control or adjust the at 
least one visualization, imaging, or information providing 
depth range to the at least one prescribed visualization, imag 
ing, or information providing depth 170 during resection of a 
tumor or aberrative matter. This may be accomplished by 

48 
Oct. 16, 2008 

varying the energy level, frequency, or other characteristics of 
the applied X-ray photons (which may require reconfiguring 
of the at least one emitter portion 150). Such resection can be 
accomplished in certain instances by allowing the Surgeon to 
visualize, image, and/or provide information relating to tissue 
margins of the tumor using certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 based on its differential density. The differential 
density may, in certain instances, be either endogenous to the 
tissue, or enhanced by a contrast agent which may not other 
wise be viewable and/or visible using normal human visual 
observation. 

0377 This use of certain Compton scattered X-ray visu 
alizer, imager, or information providers 100 therefore could 
allow the Surgeon to resect a lesion, tumor, etc. while limiting 
harm and manipulation (or even removal) to adjacent healthy 
matter or tissue. This can be useful in depth visualizing, 
imaging, or information providing organs such as the brain 
that are particularly sensitive to harm, manipulation, or 
removal of mater. Additionally, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 might be configured to allow the user (e.g., 
Surgeon or assistant) to view the aberration of the matter at a 
number of different angles. By allowing the viewing at dif 
ferent angles, etc., it may be easier for the user to appreciate 
the shape of the aberration, as well as its proximity to adjacent 
structures such as nerves, blood vessels, or other sensitive or 
other areas during particular operations or procedures. By 
limiting such manipulation, contact, or removal or sensitive 
matter during particular operations and/or procedures, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 might likely be config 
ured or designed to perform more radical Surgeries or proce 
dures (that might hurt the patient using other imaging tech 
niques) than presently allowable. 
0378 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to visualize, image, and/or provide information 
relating to the depth of certain layers of the at least the portion 
of the individual near the surface 168 (e.g., skin) as described 
with respect to FIG. 53. This may used to examine or visual 
ize, image, and/or provide information relating to the depth of 
aberrative matter such as tumors in skin as described with 
respect to FIG. 54. With certain conventional imaging tech 
niques, boundaries and/or depth from the surface 168 may not 
be clear between different types of matter (such as aberrative 
matter or tissue and normal matter or tissue, different types of 
cells, etc.). With X-ray based technologies, such as certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, certain types of aberra 
tive matter Such as certain cancers, tumors, etc. can be 
detected as a result of the associated calcification of the matter 
of the cancers, tumors, etc. 
0379 For example, it is likely that the calcified aberrative 
matter or tissue of Such aberrative matter as breast cancer 
nodules in skin will absorb a considerable amount of the 
X-ray based electromagnetic radiation being applied as com 
pared to the non-cancerous matter. As such, certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured to indicate out 
lines, depths, regions, Volumes, or other Such aberrative mat 
ter based on aberrative X-ray and/or photonic characteristics 
of the aberrative matter as compared to the normal matter 
(e.g., tissue). Additionally, aberrative matter also may have 



US 2008/0253529 A1 

different contrast enhancing properties from normal matter. 
An example being a brain tumor can reduce the effectiveness 
of the blood brain barrier, and thereby absorb certain contrast 
agents to have visualization, imaging, or information pro 
vided characteristics unlike adjacent brain tissue. 
0380 Certain users using certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be used to more easily detect or visualize, 
image, and/or provide information relating to certainaberra 
tive matter, etc. Such ease of detection can allow for more 
easily location of a position, extent, depth, and/or other 
aspects of the aberrative matter Such as can enhance simpli 
fication or effectiveness of examination, removal, and/or 
treatment thereof. Removal of certain aberrative matter can 
be performed using certain matter removal techniques that 
may or may not be performed by certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider, or associated equipment, including but not limited 
to: Surgical cutting techniques, abrasive techniques, ablative 
techniques (such as laser ablation), etc. 
0381 Consider that certain surgeons, doctors, veterinar 
ians, dentist, etc. may wish to completely locate and remove 
all (or at least as much as practicable), or only portion of a 
particular amount of Such aberrations as aberrative or undes 
ired matter interspersed in normal matter or tissue (such as a 
tumor interspersed in tissue, a cavity interspersed in a tooth, 
etc.). For example, it may be desired to remove a melanoma 
(i.e., skin cancer) completely as described with respect to 
FIG. 54 (or other skin aberration), while leaving as much 
matter or tissue undisturbed or undamaged as practicable. 
0382 AS Such, it may be necessary to visualize, image, 
and/or provide information relating to the aberrative matter 
(e.g., associated with the melanoma, tumor, etc.) one or more 
Subsequent times Such as to determine its precise extent. An 
initial visualization, imaging, or information providing scan 
may be useful in locating regions where certain matter aber 
rations such as melanomas may exist, and Subsequent visu 
alization, imaging, and/or information providing scans may 
be applied to each potential located aberration as to be useful 
in determining the depth or extent of each aberration. In 
addition, certain tomography type or Volumetric type 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be used to map or 
determine, as accurately as practical or desirable, such aber 
rations, etc. Certain skin aberrations may include aberrative 
cells, colonies of cells, growths, or other dissimilar matter as 
compared to neighboring normal matter, and the aberrative 
(e.g., cancerous) matter can be based at least partially on the 
depth to which it has developed. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured to determine a depth of dis 
similar matter feature within the at least one normal matter. 
0383. Additionally, a brain tumor might be suitable for 
being visualized, imaged, or information provided by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, including those embodi 
ments of Surgical tools including the Compton scattered 
X-ray depth visualizer, imager, tactile feedback provider, or 
information provider 100 that can resect the tumor. As such, 
the tumor can be resected, with limited adjacent brain tissue 
that is not infiltrated with tumor effected by the resection. A 
low grade glioma is one example of a tumors which the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 may assist in visually differentiating. 
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0384. If the feature of an aberration or dissimilar mater, 
Such as a tumor, cancerous matter, tooth decay, etc. is not 
removed completely, the aberration may continue to grow. 
Such aberrations as cancer or tumors may even grow uncon 
trollably, and even metastasize. The Surgeon may not be able 
to determine the depth from a visual inspection or even one 
time imaging techniques that use certain conventional imag 
ers. An aberrative growth could be quickly examined, and the 
depth of the aberrative growth could be reliably determined 
by a skilled user utilizing certain embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100. A dissimilar matter representing anaberration such 
as a melanoma, if not treated and/or removed in time, may 
thereby grow to an extent to be dangerous or even fatal. 
0385. The depth of certain matter aberrations such as 
melanomas may correspond to their seriousness. For 
example, if a melanoma has reached below a particular depth 
362 as described with respect to FIG. 54, then the probability 
that it has metastasized may increase considerably. As such, 
there are a variety of medical situations that vital information 
as to the seriousness of apatient's condition could be obtained 
relatively and accurately using certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100. By utilizing a series of successive images. Such 
aberrations or abnormalities as melanomas could be exam 
ined from a variety of angles, magnifications, and/or positions 
such as to make certain of their extent. It is likely that at least 
certain melanomas, breast cancers, other tumors or cancers, 
etc. can be imaged relative to adjacent matter either based on 
different densities of the dissimilar matter or alternately using 
certain contrast agent and/or fluoroscopy techniques. 
0386. As such, FIG. 53 shows an example of a partial 
cross-sectional view of normal matter Such as skin; while 
matter such as skin including a dissimilar matter a melanoma 
is shown in FIG. 54. Normal skin, for example, is typically 
made up of layers, including the epidermis 370 and the dermis 
372. As illustrated in FIG. 54, a skin aberration or tumor such 
as a melanoma 360 can develop within the skin, and can be 
measured by a number of quantitative systems, two of which 
are referred to as “Breslow Depth” and “Clark's Levels”. 
Breslow Depth quantifies the top-to-bottom measurement of 
the melanomain millimeters, similar to as shown by the arrow 
362 in FIG. 54. By comparison, Clark's Levels describe how 
far the melanoma has extended into the particular layers of the 
skin. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100, as described 
in this disclosure, can therefore be used to determine the 
characteristics of a melanoma using the Breslow Depth and/ 
or the Clark's Level. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 as can be applied to aberrative matter, such as tumors 
Such as melanomas, are intended to be illustrative in nature 
but not limiting in Scope. Determination of a Suitable matter 
thickness or slice thickness for Compton scattered X-ray 
visualization, imaging, or information providing may pertain 
to the likely presence or absence of matter aberrations or other 
matter abnormalities or matter inconsistencies. 

0387 As such, by viewing a matter aberration such as a 
tumor or cancer at a number of angles, positions, magnifica 
tions, etc. using certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 as 
described with respect to FIG. 54, it is likely that the true 
extent, depth, and condition of their growth can be deter 
mined. Such re-examination or Subsequent Compton scat 
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tered X-ray visualization, imaging, or information providing 
of the at least the portion of the individual 82 can be per 
formed at a desired angle, position, etc. Such re-examination 
can be based or selected, at least in part, on input from the 
user, the individual, or a controller or computerized portion 
Such as to closely examine those regions of interest under a 
Suitable magnification, angle, position, etc. 
0388 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can rely 
on advantages of X-ray technology. X-ray technology pro 
vides advantages of being well developed, researched, under 
stood, trusted, etc. X-ray technology can be less expensive 
than certain other visualization, imaging, or information pro 
viding technologies. While certain aspects of X-ray Compton 
scattered X-ray technology may be less developed than con 
ventional X-ray (e.g., transmissive) technologies, both types 
of X-ray technologies can be utilized in a variety of medical 
or non-medical applications including, but not limited to, 
medical, examination, Surgery, geological, security, struc 
tural, and other technologies. 
0389. By allowing subsequent controllable Compton scat 
tered X-ray visualization, imaging, or information providing 
as is the case with certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 as described in this disclosure, the users such as physi 
cians, Surgeons, dentists, etc. can interactively examine the at 
least the portion of the individual 82, in a manner as desired. 
For example, after a desired at least the portion of the indi 
vidual 82 is located by an initial visualization, imaging, and/ 
or information providing Scan, Subsequent Compton scat 
tered X-ray visualization, imaging, or information providing 
scan (s) can further or more closely examine the located por 
tion. With certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider, the at least 
the portion of the individual with at least part of their body 
part being examined can interactively visualize, image, and/ 
or provide information relating to their condition using Sub 
sequent Compton Scattered X-ray visualization, imaging, or 
information providing if the output/display is provided to the 
at least the portion of the individual 82. Such subsequent 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing can be performed on a variety of matter in the 
at least the portion of the individual. 
0390. As with a variety of radiographic visualization, 
imaging, or information providing techniques, and particu 
larly those utilizing X-rays, it is important to consider the 
dosage effects of certain electromagnetic radiation provided 
by the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 to the at least the portion of the indi 
vidual and/or the user. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can visualize, image, and/or provide information relating 
to a series of depth visualizations, images, and/or provided 
information sequentially, on a real time basis, at a variety of 
resolutions, or over a large or Small portion of the individual. 
By judicious Compton scattered X-ray visualization, imag 
ing, or information providing using certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100, the radiation doses as applied to the at least 
the portion of the individual and/or the user can be limited 
considerably, particularly as compared with many conven 
tional X-ray imaging modalities. 
0391 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 are 
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configured to image by allowing X-rays to pass into, Scatter 
from, and return from a localized organ, matter, etc. Conven 
tional transmissive X-ray devices, by comparison, typically 
pass through the entire thickness of the at least the portion of 
the individual being imaged. For example, certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured by Compton 
scattered X-ray visualization, imaging, or information pro 
viding a first general area, and thereupon depending upon the 
initial visualization, image, or provided information. A rela 
tively minor number of visualizations, images, and/or pro 
vided information (perhaps localized to Small regions) can be 
examined to consider in considerable degree, for example, 
one or more regions of interest that have been located by the 
initial depth interest. Such Subsequent depth visualizations, 
images, and/or provided information may be configured to 
limit exposure of the at least the portion of the individual or 
the user to the doses of the original depth visualizations, 
images, and/or provided information. 
0392 By allowing subsequent Compton scattered X-ray 
visualization, imaging, or information providing with certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, the condition of the at 
least the portion of the individual may be clearly imaged 
and/or examined to determine the condition of the at least the 
portion of the individual. In certain instances, perhaps less 
drastic treatment (e.g. radiation therapy, chemotherapy) and/ 
or less imaging, visualizing, and/or tests may need to be 
applied to theat least the portion of the individual based on the 
more complete or accurate visualization, imaging, or pro 
vided information results. Such results may be obtained by 
(or the relatively precise locating, visualizing, and/or imaging 
of) certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100. In certain 
instances, perhaps the growths, once clearly examined, can be 
more accurately treated such as by direct treatment of the 
relevant location, ablation, etc. 
0393 A variety of X-ray based electromagnetic radiation 
(applied, returning/reflected, etc.) can be utilized for Comp 
ton Scattered X-ray visualization, imaging, or information 
providing purposes when visualization, imaging, or informa 
tion providing the at least the portion of the individual. Cer 
tain embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, as described with 
respect to this disclosure, the emitter portion 150 can apply an 
applied X-ray 120 to the at least the portion of the individual. 
There are a variety of representative embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider described in this disclosure that apply the X-ray 
(photonic-based electromagnetic radiation) down to the at 
least one substantially scattered depth range to the at least one 
prescribed substantially scattered depth 170 within the at 
least the portion of the individual 82 (e.g., human, shown in 
cross section). 
0394 Certain embodiments of the at least one emitter 
portion 150 can thereby be positioned relative to the at least 
the portion of the individual 82, either at least partially inter 
nally or at last partially externally to the individual. Certain 
embodiments of the at least one emitter portion can be con 
figurable to emit the applied X-ray 120 for a controllable 
depth into the matter of the at least the portion of the indi 
vidual 82. The subsequent Compton scattered X-ray (scat 
tered from the applied X-ray) can be detected by the at least 
one detector portion 152 and/or the at least one display por 
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tion. The visualization, imaging, and/or provided information 
relating to information can thereby be derived at least par 
tially in response to Compton scattered X-ray of the X-ray 
based electromagnetic radiation. 
0395. The emitter portion 150 of certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can be configured to generate at least some 
of the applied X-ray 120, that can be applied and/or directed 
to the at least the portion of the individual 82. Some of the 
applied X-ray 120 can be applied by the at least one emitter 
portion 150 such as to at least partially penetrate into the at 
least the portion of the individual. During Such instances as 
when penetrating into matter of the at least the portion of the 
individual 82, the X-ray based electromagnetic radiation of 
the applied X-ray can be at least partially deflected, at least 
partially Compton Scattered, and/or at least partially passed 
through the at least the portion of the individual 82. Compton 
scattered X-ray (backscatter, forward scatter, or other) of at 
least Some of the applied X-rays can provide at least Some of 
the Compton scattered X-ray 122 which can be detected by 
certain embodiments of the at least one detector portion 152, 
and/or the at least one Compton scattered X-ray receiving 
assembly 151. 
0396 Certain examples of the other matter that can effect 
the Compton Scattered X-ray can include, for example: tissue, 
bones, portions of bones, metal, etc. Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 may be configured for Compton scattered 
X-ray visualization, imaging, or information providing mat 
ter not normally associated with X-ray Compton scattered 
X-ray visualization, imaging, or information providing. Such 
would be the case with locating interfaces between two dif 
ferent types of matter including, but not limited to: “normal' 
or “regular opaque matter (Such as tissue), as compared with 
other aberration matter. 

0397 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to combine visualization, imaging, or information 
providing at least partially by combining information 
obtained from the Compton scattered X-ray visualizer, 
imager, or information provider 100 with image information 
from another source (e.g., MRI, conventional X-rays, other 
Compton Scattering-based systems or portions thereof, other 
embodiments of the Compton Scattered X-ray visualizer, 
imager, or information provider 100, etc.). Such combina 
tions may take the form or function, for example, of depth, 
position, varying depth visualizing, imaging, or information 
providing modalities, etc.; and may include previously gath 
ered depth visualizing information. 
0398 Certain of such combined embodiments of Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 can be useful for instance where the imaging capa 
bilities of the Compton scattered X-ray visualizer, imager, or 
information provider 100 may be more limited such as to 
produce a real-time visualization, imaging, or information 
providing, and thereupon integrating more detail imaging 
from other imaging modalities. Although certain aspects of 
the visualization, images, or provided information of particu 
lar matter Such as tissue, organs, bones, or other portions of 
the individuals may not precisely match between certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 and the other conven 
tional visualization, imaging, or information providing 
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modalities, it is likely that each modality could be expected to 
be particularly useful for particular applications, illnesses, 
injuries, etc. 
0399 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may 
also be configured as to be able to visualize, image, or provide 
information at a suitable rate considering the matter being 
imaged and/or the ability of the user to be able to view the 
distortions. There might be a variety of distortions of the 
matter which may be particularly useful to visualize, image, 
or provide information. For example, certain Surgeons might 
be particularly interested in considering the rate at which the 
heartbeating causes deformation of the heart muscle, or alters 
blood flow through portions of the heart such as the aorta, 
valves, etc. By comparison, other Surgeons may be interested 
in considering somewhat slower motion of their patients, 
Such as how changes in the body position (e.g., leg or arm 
position) may be reflected in variation in the associated skel 
etal bones between successive depth visualization, imaging, 
or providing information. Certain dentists or orthodontists 
might be interested in how movement of the jaw can be 
reflected by changes in the bite of the teeth of their patients. 
04.00 Certain embodiments of the emitter portion 150 can 
apply at least one applied X-ray 120 at a desired, or control 
lable, angle. The depth visualizing, imaging, or information 
providing angle of the applied X-ray radiation may range 
from almost parallel, but still incident, to a surface 168 of the 
at least the portion of the individual 82, to substantially per 
pendicular to the surface 168 of the at least the portion of the 
individual 82, and any angle there between). The character 
istics of the applied X-ray may include, but are not limited to, 
a suitable and/or desired position, power, frequency, energy 
level, duration, as well as a variety of other Such characteris 
tics. 

04.01 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to include at least one detector portion 152 and/or 
display portion 154 that can be operable to beat least partially 
inserted into the at least the portion of the individual. Such 
configurations can be used to receive at least one Compton 
scattered X-ray that has been Compton Scattered in an at least 
one opaque matter of the at least the portion of the individual. 
Certain embodiments of the detector portion can be config 
ured to be adjustable, alignable, Scannable, or otherwise 
modifiable; and may include Such scopes as endoscopes that 
may alternately be inserted through insertion or normally 
open opening of the individual as is generally understood by 
the use of a scope. 
0402 Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 might preferably be configured 
as combined detectorportion/display portions as described in 
this disclosure, such that the visualizer, imager, and/or infor 
mation provider might Suitably change as the user moves their 
Vantage point, etc. relative to the at least the portion of the 
individual. It may be desired to reduce or limit the involved 
computation associated with depth visualizing, imaging, or 
information providing. By comparison, those embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 involved in depth visualizing, imaging, 
or information providing relatively deep into the at least the 
portion of the individual may include the distinct detector 
portions and display portions. Additionally, certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be applied in the at least one 
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visualization, imaging, or information providing depth range 
to the at least one prescribed visualization, imaging, or infor 
mation providing depth 170 relatively near the surface 168. 
Recall that such image combining may utilize image Subtrac 
tion, time of flight, image transformation, deconvolution, 
image Subtraction, weighted Subtraction, functional Subtrac 
tion, and group including inverse integral transform, Subtrac 
tive inverse integral transform, inverse functional transform, 
and Subtractive inverse functional transform, or other Such 
image processing techniques. Such distinct detector portions 
and display portions may be configured to computationally 
differentiate images, visualizations, information, etc. using 
certain image information. Additionally, Such computation 
ally complex visualization, imaging, or information provid 
ing displays as time of flight embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 (or high resolution display portions) may benefit from the 
distinct detector portions and display portions, which may 
also simplify the associated image processing. These design 
choices are intended to be illustrative in nature, but not lim 
iting in Scope. 
0403. Certain embodiments of the detector portion 152 
may be situated within the at least the portion of the individual 
82, adjacent to the at least the portion of the individual 82, or 
external to the at least the portion of the individual 82. Either 
one detector portion 152, or a plurality of detector portions, 
may be provided either within the at least the portion of the 
individual 82, adjacent to the at least the portion of the indi 
vidual 82, and/or external to the at least the portion of the 
individual 82. 

0404 Within this disclosure, certain embodiments of the 
at least one display portion 154 can be configured to display 
the X-ray based electromagnetic radiation Such as it has at 
least been partially received from the at least the portion of the 
individual 82 by the at least one detector portion. As such, 
certain embodiments of the at least one display portion 154 
can be configured to display X-ray illumination that can be 
Compton scattered at least partially from the at least the 
portion of the individual 82. Such Compton scattered X-ray 
illumination can be based on the Compton scattered X-ray 
based electromagnetic radiation that can be detected by the at 
least one detector portion 152. 
04.05 Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 can include a variety of the at 
least one display portion 154. Certain embodiments of the 
display portion 154 can take a variety of forms that can 
include, but are not limited to: a cathode ray tube (CRT) 
display portion, a liquid crystal display portion (LCD) display 
portion, a personal display or information provider portion 
(configured to display to one person), a glasses-based display 
portion, a group display or information provider portion (that 
can display depth visualizations, images, and/or provided 
information to more than one person), a plasma display por 
tion, a medical display portion, a computer display portion, a 
personal display assistant (PDA) display portion, or Such 
other displays that can at least partially provide a display of at 
least the portion of the individual based at least in part on the 
Compton scattered X-rays 122. 
0406. The selection as to whether the Compton scattered 
X-ray receiving assembly 151 includes distinct detector por 
tions and display portions, or combined detector portion/ 
display portions can be based at least partially based on func 
tionality and/or desired computation. For example, certain 
Compton Scattered X-ray visualization, imaging, or informa 
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tion providing applications involving depth imaging, visual 
izing, or providing information from the surface 168 to the at 
least one visualization, imaging, or information providing 
depth range to the at least one prescribed visualization, imag 
ing, or information providing depth 170. 
0407 Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 may be configured as Sur 
geon's glasses, or other configuration, as illustrated in FIG. 
26. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can be con 
figured as personal devices, which can thereby be used pri 
marily by one person. By comparison, certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be used as group devices Such as can 
be used by two or more persons or users. Particularly, FIG.55 
shows one embodiment of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 including an 
embodiment of the at least one display portion 154 configured 
as a personal display (in this instance, Surgeon glasses, dentist 
glasses, veterinarianglasses, etc.), as described in this disclo 
sure. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can thereby 
be configured as augmented vision glasses. For instance, 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 can utilize glasses, 
Such as can be worn by Surgeons in which at least a portion of 
the glasses can be configured as a display, Such display por 
tion could be viewed by the user. Certain embodiments of the 
visualizing, imaging, or information provided as provided by 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 can be optically 
aligned to the user. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can therefore be configured as an X-ray backscatter 
device is used to deliver a real-time 2D or 3D depth visual 
ization, image, or information to the Surgeon. The depth visu 
alizations or images can be presented to the Surgeon by means 
of an external monitor, head-mounted display, or stereoscopic 
projection. The Surgeon can select the depth (from millime 
ters to Substantially through the visualized, imaged, or have 
information provided portion of the individual 82) at which 
the visualization, image, or provided information is taken, 
captured, etc.; the selected depth can be targeted by tuning the 
intensity, energy level, or frequency of the X-ray photons in 
the X-ray beam. 
0408. There may be a variety of configurations and/or 
utilizations of certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100. For 
example, certain personalized embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can present depth visualization, image, or information to 
at least one person particularly associated with the Compton 
scattered X-ray visualizer, imager, or information provider, 
similar to as described with respect to FIG. 55. Certain per 
sonalized embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider 100 can be configured 
to be worn as personal devices, such that each of the at least 
the portion of the individual 82 can obtain the depth visual 
ization, image, or information of the at least the portion of the 
individual 82 in a manner similar to glasses. For instance, in 
the embodiment of the Compton scattered X-ray visualizer, 
imager, or information provider 100 as described with respect 
to FIG.55, the emitter portion 150 can be situated proximate 
the glasses-based embodiment of the Compton scattered 
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X-ray visualizer, imager, or information provider 100 (e.g., 
on the frame); adhered to the user at a remote location from 
the glasses (e.g., on cloth, clothes, fabric, metal, or other 
material); or alternatively situated at a remote location from 
the user. 

04.09 Certain embodiments of the detector portion 152 of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100, as described with respect to FIG.55, can 
thereby be described as surgeons glasses. The term “sur 
geon's glasses' is intended to be illustrative and not limiting 
since these devices can be worn by the user and illustrate 
visualizations and/or images, as well as provide information, 
to the user or other person. Certain Surgical glass embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 may or may not contain optical 
glasses at all. Certain Surgical glasses are understood to per 
haps include an additional display portion (which may func 
tion as typical optical glasses) Such as can be viewed by a 
Surgeon, or alternatively may be provided as only a frame 
without the optical glasses. Certain embodiments of the Sur 
gical glasses, can include, for example, at least one liquid 
crystal display (LCD), at least one light emitting diode (LED) 
or an embodiment of the Compton scattered X-ray receiving 
assembly 151 that can be secured by a variety of mechanisms 
to nearby are to the user, such as can be viewed by the user. 
With Surgeon's glasses, a variety of display portions can be 
provided to Surgeons, etc. through a portion of glasses, while 
other portions of the glasses allow the Surgeon to see during 
the operation. 
0410. By comparison, a number of embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 could include at least one display portion 154 
can be configured as a group display or information provider 
portion. For example, FIG. 56 illustrates an instance in which 
a number of users could view selected portion(s) of the indi 
vidual through a group display 154, as described in this dis 
closure such as could be viewed by a number of users. For 
instance, the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can include an LCD display por 
tion, a CRT display portion, a television display portion, a 
medical display portion, or other applicable embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider. 
0411 Certain of the applied X-ray 120, that are generated 
and/or applied to the at least the portion of the individual 82 
by certain embodiments of the emitter portion 150, may 
thereupon after at least partially passing into the at least the 
portion of the individual 82 be subsequently Compton scat 
tered and/or deflected. Such Compton scattering and/or 
deflection can thereupon be detected by the at least one detec 
torportion 152, as described with respect to FIG. 1. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, can include a consider 
able number of detector portions 152 positioned, for example, 
around an operation or examination room in which the indi 
vidual 82 is situated. The particular arrangement of a number 
of the emitter portions 150 is largely considered to be a design 
choice. 

0412. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to be adjustable, tunable, and/or controllable. 
Such adjustability, tunability, and/or controllability can be 
used to adjust the energy level or frequency of the X-ray 
photons of the applied X-rays; and thereby affect the depth of 
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Compton Scattered X-ray visualization, imaging, or informa 
tion providing, into the at least Some matter of the at least the 
portion of the individual. Certain external embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 may be configured to be non-contact, with 
an emitter portion 150 probe and/or detector portion 152 
probe that does not contact the surface 168 of the matter of the 
at least the portion of the individual. Other embodiments 
adjustable, tunable, and/or controllable do permit contact of 
the emitter portion 150 probe and/or detector portion 152 
probe with the matter of the at least the portion of the indi 
vidual. Certain embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can provide a 
number of modalities of depth visualizing, imaging, or infor 
mation providing (traditional X-ray images, Compton scat 
tered X-ray visualization, imaging, or information providing, 
etc.) including, but not limited to, density and elemental depth 
visualizing, imaging, or information providing mode. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be configured to 
provide considerable contrast, and thereby may be less 
dependent on Such variables as user skill in depth visualizing, 
imaging, or information providing, etc. 
0413 Different versions of the Compton scattered X-ray 
visualizer, imager, or information provider 100 can be con 
figured to combine image information with that being per 
formed by different imagers that can produce images in one or 
a variety of different formats and configurations. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can be applied externally 
or internally, Such as described relative to certain locations in 
this disclosure. Certain external configurations of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 can utilize either full-body tomography imaging 
enclosures or partial body tomography imaging enclosures, 
similar to as generally used during MRIs, CAT scans, PET 
scans, etc. By comparison, certain embodiments of the at least 
one emitter portion(s) 151 for certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be positioned around the room where the 
individual is situated. Such configurations can be configured 
to improve the application of the applied X-rays 120 towards 
the at least the portion of the individual being imaged. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider could used to obtain a CAT 
grade or PET-grade tomography scan, based at least in part on 
the configuration and structure of the at least one emitter 
portions 150 and/or the at least one Compton scattered X-ray 
receiving assembly 151. 
0414 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may be 
configured to provide depth visualizing, imaging, or informa 
tion providing flexibility, as well as to conform to the at least 
the portion of the individual being imaged as described with 
respect to FIG. 57. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can be attached to a flexible securing member (perhaps 
even being attached to the individual using belts, Velcro, 
straps, or some other known fastener). Such as can be used to 
limit relative displacements between the visualizing compo 
nents and the at least the portion of the individual. For 
example, certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured as a fabric or jointed sleeve that can be at least 
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partially tied to, worn by, or attached to surround the at least 
part of the patient, as described with respect to FIG. 57. 
Certain embodiments of the Compton scattered X-ray visu 
alizer, imager, or information provider can be embedded in, or 
attached to, clothing, fabric, or other material that can be 
made distinctly for each individual, or can be used by a 
number of individuals. Such flexible attachment members 
may be especially desirable for monitoring or examining, or 
otherwise visualizing, imaging, or providing information 
relating to particular portion or organ of the individual. Such 
as the heart, brain, or other organs, tissue, or other matter. 
0415 For example, at least portions of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
may be applied to securing elements which can be maintained 
or secured with respect to the at least the portion of the 
individual. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
flexibly applied to a more extensive portion of the individual 
Such as the torso; or a smaller portion of the individual such as 
an arm, leg, finger, etc. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 can at least partially include a sleeve or other flexible 
portion that at least partially be affixed to and/or surrounds the 
individual. For example, certain embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 can be configured to limit relative motion between 
at least one portion of the at least one Compton scattered 
X-ray receiving assembly 151 relative to the at least the 
portion of the individual. By limiting the relative motion 
between the at least one emitter portion 150 and/or the at least 
Compton scattered X-ray receiving assembly 151 with 
respect to the at least the portion of the individual, a number 
of aspects of depth visualizing, imaging, or information pro 
viding can be improved, such as clarity and perhaps improved 
resolution. 

0416) Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to act as a shield to limit transmission of X-rays 
outside of the at least the portion of the individual. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 (particularly those flex 
ible configurations as described with respect to FIG. 57) can 
be configured to include X-ray shielding material to shield 
users and/or individuals from the X-rays. Consider that the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 as described in this disclosure could include an 
X-ray shielding material Such as could limit excessive stray 
X-rays from passing away towards the user Such as a doctor, 
Veterinarian, etc. Such users may be exposed to a higher total 
dosage of X-rays after depth visualizing, imaging, or infor 
mation providing a number of individual patients, etc., as 
compared with the individuals who are seldom imaged. Cer 
tain embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 may also shield at least 
Some of the X-rays from passing to the at least the portion of 
the individual. In certain instances. Such shielding may be 
removable, replaceable, and/or shiftable such as to shield at 
least certain portions of the individual at one or more loca 
tions depending on which emitter portions 150 and/or detec 
torportions 152 are being utilized. 
0417. Certain embodiments of the at least one emitter 
portion 150 and/or the at least one detector portion 152 can 
thereby be configured as a hand-held and positional device as 
described with respect to FIG. 58 such as can be positioned 
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and/or used by the user, the individual, or another person. Is 
envisioned that at least portions of certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured similar to a computer mouse 
(e.g., in dimension and/or position). Such as to allow a user to 
position the device from a useful (and/or non-obstructive) 
user-selectable vantage point relative to the individual. Cer 
tain hand-held devices can transmit data to other detector or 
display devices, such as can be displayed over displays, 
glasses, plasma, or a variety of at least portions of certain 
embodiments of the Compton scattered X-ray receiving 
assembly 151. 
0418 Certain portable or repositionable embodiments of 
at least portions of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can utilize wireless and/ 
or wired-based communications relative to other controller 
and/or computer portions associated therewith to effect data 
transfer, image transfer, etc. Alternately, certain embodi 
ments of the constant scattered X-ray visualized, imaged, or 
information provided 100 can include the display and/or 
simulator as to provide for visualization, imaging, and/or 
provide information directly there from. Certain user-select 
able positionable Compton scattered X-ray visualizer, 
imager, or information provider 100 could be securable in 
position by some securement or locking structure relative to 
the matter of the at least the portion of the individual. Such 
securement or fastener techniques can be used to limit exces 
sive motion of the Compton scattered X-ray visualizer, 
imager, or information provider 100 relative to the at least the 
portion of the individual and/or improve depth visualizing, 
imaging, or information providing capability or quality of the 
Compton scattered X-ray visualizer, imager, or information 
provider. As such, the emitter portion could be positioned and 
located as desired. Certain embodiments of the emitter por 
tion 150 could include a mount that might hold the emitter 
portion 150 in position, Such as might limit the displacements 
of the emitter portion to improve the Compton scattered 
X-ray visualization, imaging, or information providing capa 
bilities of the Compton Scattered X-ray visualizer, imager, or 
information provider 100. By providing a hand-held and/or 
positionable device, certain users can obtain a desired depth 
visualization or image at a desired location without while the 
remainder of the user remains in a desired viewing or other 
position and/or location. 
0419 With certain hand-held positionable embodiment of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100, relatively quick feedback rates may be 
particularly desirable for Compton scattered X-ray visualiza 
tion, imaging, or information providing. Certain hand-held, 
positionable, or movable devices may also be useful in pro 
viding Compton scattered X-ray visualization, imaging, or 
information providing at a variety of locations and/or angles 
of the individual such as may be controlled or adjusted by the 
user, the individual, a machine (e.g., robot), or an other per 
SO 

0420. The emitter portion 150 and/or detectorportion 152 
can thereby be configured as a remote device, or even a 
movable device Such as can be a hand-held device (perhaps 
similar in size or shape as a computer mouse, or a digital 
camera as described with respect to FIG. 58). Such movable, 
frame secured, securable, or other embodiments of the Comp 
ton Scattered X-ray visualizer, imager, or information pro 
vider 100 can thereby provide applied X-rays and/or receive 
scattered X-rays from desired or controllable positionable 
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locations. For instance, a doctor could position certain 
embodiments of the emitter portion adjacent the at least the 
portion of the individual 82, such that particular subsurface 
regions of the at least the portion of the individual can be 
illuminated by or receive the X-ray based electromagnetic 
radiation adjacent the at least the portion of the individual 82. 
Such controllability or positionability of visualizing, imag 
ing, or information providing can be performed in a similar 
manner as a user of a flashlight might apply the flashlight to 
certain locations to optionally illuminate particular regions at 
which the flashlight is directed. Similarly, a physician might 
position the at least one detector portion 152 in close prox 
imity to the portion(s) of the individual being visualized, 
imaged, or information provided. By comparison, certain 
embodiments of the emitter portion can be configured as 
applying a relatively disperse X-ray source that can generally 
apply X-rays to against large regions (or at least regions of 
interest) of the at least the portion of the individual 82. Dif 
ferent embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 (i.e., Surgeon posi 
tioning and/or region of room filling embodiments of the at 
least one emitter portion 150, etc.) can be used separately or 
in combination, and are intended to be illustrative in nature 
but not limiting in Scope. 
0421 Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 and/or the display can be posi 
tioned in close proximity to the at least the portion of the 
individual, as described with respect to FIG. 59. For example, 
the at least one Compton scattered X-ray receiving assembly 
151 that is Compton scattered X-ray visualization, imaging, 
or information providing a bone in a forearm may be posi 
tioned adjacent the forearm, perhaps even in a position that 
may be viewable by the user and/or the user. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can utilize at least one fiducial 1052 
to assist in locating the visualized, imaged, or information 
provided portion. Certain embodiments of the ablating device 
380, such as described with respect to FIG. 40 and other 
locations through this disclosure, may be configurable in 
combination with certain embodiments of the Compton Scat 
tered X-ray visualizer, imager, or information provider 100 as 
to apply pressure in a desired direction at a desired ablating 
region on bones, teeth, tissue, etc. Ultrasound-based ablating 
devices as described with respect to FIGS. 49 to 51, for 
example, may be particularly Suited to apply pressure on 
bones, teeth, etc. at desired locations through tissue, etc. Such 
pressure may be particularly useful with bone fractures, orth 
odontia, etc. Such pressure applied against bones, tissue, or 
other matter may be useful in repositioning bones, tissue, or 
other matter; as well Supporting bones, tissue, or other matter 
at desired positions. Displacements and actions resulting 
from Such pressure being applied by certain embodiments of 
the ablating device 380 may be visualized or examined using 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100. For example, are 
the bone ends, as described with respect to FIG. 59, aligned 
when a particular pressure is being applied to at least one of 
the bone end, and/or is something obstructing desired or 
expected movement of Such matter as a bone end. 
0422 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
used for visualizing, imaging, or providing information of at 
least some matter of the at least the portion of the individual 
which may be desired to be positioned or displaced based at 
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least partially on the resultant visualizing, imaging, or pro 
viding information. For example, in an orthopedic environ 
ment in which it may be desired to displace a bone, spine, or 
other hard matter portion with respect to another bone, spine, 
or other hard matter portion as described with respect to FIG. 
59. Certain tools, such as probes, cutting devices, separating 
devices, scope-based devices, etc. may thereupon be applied 
appropriately to the Suitable bone, spine, or other hard matter 
portion Such as to cause a desired displacement. Certain 
embodiments of Such tools, such as probes, cutting devices, 
separating devices, scope-based devices, etc. may be applied 
through relatively small incisions through the at least some 
matter of the at least the portion of the individual, and as such 
major openings and Surgeries into the individual (patient) 
may be limited or reduced. Certain embodiments of such 
tools, such as probes, cutting devices, separating devices, 
Scope-based devices, etc. may be reconfigured to push/dis 
place the Suitable bone, spine, or other hard matter as 
described with respect to FIG. 67. Certain embodiments of 
Such tools, such as probes, cutting devices, separating 
devices, scope-based devices, etc. may be configured to push/ 
displace the Suitable bone, spine, or other hard matter a 
desired distance and/or apply a particular force, and also may 
be applied at a particular angle or at a particular position. 
0423 Certain embodiments of the tools can be used for 
positioning or displacing other of the at least some matter of 
the at least the portion of the individual than the bone, spine, 
or other hard matter portion. For example, it might be desired 
to remove, ablate, displace, cut, or perform some action with 
certain embodiments of the tool based at least partially on 
output from the Compton scattered X-ray visualizer, imager, 
or information provider 100. 
0424 The embodiments of the Compton scattered X-ray 
receiving assembly 151 as described with respect to FIG. 60 
can be configured for depth visualizing, imaging, or informa 
tion providing relatively deep portions of the individual. Such 
as skeletal systems, organs, certain internal blood vessels, etc. 
It is likely that such embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 that act 
deep into the matter of the individual can also apply the 
applied X-rays including at least Some X-ray photons having 
Sufficient energy level that can pass deep into the individual. 
Such deep visualizing, imaging, or information providing 
would likely utilize the image processing techniques as 
described in many places through this disclosure, for 
example. 
0425 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, as 
described with respect to FIGS. 59 and 60, can include a 
framework 3010 and be configured such as to contain at least 
the Compton scattered X-ray receiving assembly 151 (not 
shown in these figures). Certain embodiments of the frame 
work can be used to be positioned by the user, or secured by 
a securing device (rigid frame, arm, flexible belt, strap, or 
other). 
0426 Certain embodiments of the entire Compton scat 
tered X-ray visualizer, imager, or information provider 100 as 
described with respect to FIG. 1 can therefore be configured 
as a single unitary member utilizing similar technology as is 
known in graphical user interface (GUI), display, and con 
troller technology Such as to integrate all the portions of 
devices into combined units. By comparison, certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can be configured as distinct units, 
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only certain ones of which may include their distinct frame 
work 3010 if desired, or practicable. There are a variety of 
potential advantages to frameworks which include, but are 
not limited to, allowing a user to hold or providing a secure 
ment point (certain ones of which can be adjusted and con 
trolled) to at least certain portions of the Compton scattered 
X-ray visualizer, imager, or information provider 100. 
0427 Certain conventional transmissive X-rays can image 
three-dimensional matter across the extent of the portion of 
the person to a two-dimensional image. Certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100, by imaging a two-dimensional slice of 
the individual (e.g., imaging through the bone), might be 
particularly useful in visualizing, imaging, or providing 
information pertaining to the individual for orthopedics, 
knees, bones, joints, organs, and other structural aspects of 
the individual. 

0428 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured to operate based at least in part on tomography. 
Tomography can be based, at least partially, on obtaining at 
least one material characterizing distribution function. Within 
this disclosure, the material characterizing distribution func 
tion can be considered as a measurement of electron density, 
which more or less corresponds to the density of the matter. 
As such, a variety of visualizations, images, or provided 
information of at least some matter of at least the portion of 
the individual based at least upon the material characterizing 
distribution function. Conventional tomography, such as CAT 
Scan, PET scan, etc. may rely upon obtaining at least some 
type of distribution function. Those electrons of the outer 
shells of the matter, thereby are loosely held to the molecule, 
in Such a manner to quantifiably correspond largely to the 
material characterizing distribution function. By comparison, 
those electrons of the inner shell of the matter thereby are 
more securely held to the molecule, and therefore correspond 
to a lesser degree to the material characterizing distribution 
function. 

0429 Certain embodiments of the Compton scattered 
X-ray receiving assembly 151 can receive a number of Comp 
ton scattered X-ray in Such a manner that there exists a num 
ber of uncertainties as to certain characteristics (e.g., in den 
sity, mass, structure, component, etc.) of the matter. For 
example, a particular Compton scattered X-ray receiving 
assembly 151 that receives scattered X-rays from a specific 
angle and/or position may receive a large number of scattered 
X-rays that correspond to that angle and/or position, corre 
sponding to the material characterizing distribution function. 
They may be, for example, no way to differentiate between 
scattered X-rays from a number of different depths that cor 
respond to a given angle and/or position within the at least 
some matter of the at least some portion of the individual, 
upon consideration of the material characterizing distribution 
function. Conventional tomography can similarly utilizes a 
material characterizing distribution function. 
0430 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
capture a visualization, image, or provided information based 
on a number of material characterizing distribution function 
that are obtained from a number of positions, angles, etc. For 
example, certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize the material characterizing distribution function 
obtained when applying an applied X-ray Substantially 
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through a considerable portion of the individual that are for 
ward scattered, similar to as described relative to FIG. 13, for 
example, and other locations through this disclosure. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can utilize the material 
characterizing distribution function obtained when applying 
an applied X-ray Substantially through a considerable portion 
of the individual that can thereupon be back scattered, for 
ward Scattered, or otherwise Compton scattered similar to as 
described relative to FIG. 12, for example, and other locations 
through this disclosure. 
0431 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
differentiate between scattered X-rays from different scatter 
ing locations and/or angles, based at least partially on tomo 
graphic/volumetric considerations. Certain embodiments of 
the Compton Scattered X-ray visualizer, imager, or informa 
tion provider 100 can differentiate between scattered X-rays 
from different energy levels, based at least partially on tomo 
graphic considerations. 
0432. The embodiments of the Compton scattered X-ray 
visualizer, imager, or information provider 100 that are 
secured to the at least the portion of the individual, using a 
sleeve or other such mechanism, will likely be preferred by 
individuals undergoing imaging as compared with certain 
MRI images, CAT scans, tomography imagers, and/or other 
conventional imagers in which the patient is expected to 
remain substantially motionless. In addition, certain conven 
tional tomography imaging techniques require positioning of 
the individual in a claustrophobic tube during the relatively 
extended duration. 

0433 Certain types of tomography imagers (both conven 
tional and included as certain embodiments of Compton scat 
tered X-ray visualizer, imager, or information provider 100), 
may tend to be quite computer-software and processor inten 
sive. Much of the work by the computer software, hardware, 
or firmware is associated with repositioning, focusing, Zoom 
ing, angling, refreshing, and other controlling and adjusting 
aspects of the displayed visualization, image, or provided 
information. Certain of the depth visualizing, imaging, or 
information providing components of certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can be indexed relative to the portion of 
the individual. Such indexing can be performed such that if a 
region of interest (e.g., a cancer node) is located, the location 
can be determined relative to the Compton scattered X-ray 
visualizer, imager, or information provider 100, such as by 
longitude or latitude markings on the sleeve in certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100. Certain instances of 
Such visualization, imaging, or information providing can be 
provided on a real time (or near real time) basis. 
0434. A considerable portion of this disclosure describes 
applying Compton scattered X-ray visualizer, imager, or 
information providers to image to locate, analyze, and/or treat 
a variety of aberrations such as cancers. It is also envisioned 
that a number of embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
applied to a variety of surgical, medical examination, medical 
diagnosis, medical forensics, autopsies and other Such appli 
cations. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may 
visualize, image, and/or provide information relating to blood 
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that can be configured to provide high contrast with this 
technique since it has iron and backscatters considerably. 
0435. As such, certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider may 
be particularly appropriate for brain Compton Scattered X-ray 
visualization, imaging, or information providing and/or Sur 
gery, heart Compton Scattered X-ray visualization, imaging, 
or information providing and/or Surgery, lung Compton scat 
tered X-ray visualization, imaging, or information providing 
and/or Surgery, etc. Certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 may be configured to examine aberrations of such dis 
similar matter Such as calcium concentration of portions of 
matter for Compton scattered X-ray visualization, imaging, 
or information providing or examination for breast tumors, 
iodine for thyroid Compton scattered X-ray visualization, 
imaging, or information providing or examination. Addition 
ally, certain contrast agents may be used to enhance the con 
trast for Compton Scattered X-ray visualization, imaging, or 
information providing, for example iodine in blood vessels. 
0436 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
include a relatively weak powered X-ray based emitter por 
tion 150, such that much of the X-rays generated therefrom 
may not be transmitted through the at least the portion of the 
individual. Such relatively weak powered X-ray emitter por 
tions 150 may be desirable since they limit the dosage being 
applied to the at least the portion of the individual, as well as 
others near the individual Such as the user. 
0437. There are a number of Compton scattered X-ray 
visualization, imaging, or information providing techniques 
that can be utilized by certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100, each of which should consider limiting the overall dos 
age of X-rays being applied to the at least the portion of the 
individual and/or other persons. Certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be configured to operate on a temporal/ 
positional reflective basis. This may, depending on context, 
be considered as Compton scattered X-ray visualization, 
imaging, or information providing at a rate Sufficient to indi 
cate accurately the current position of the portion of the 
individual 82 undergoing Compton Scattered X-ray visualiza 
tion, imaging, or information providing (considering the 
intended purpose of the at least one visualization, image, or 
provided information). 
0438 Real time depth imaging, visualizing, or informa 
tion providing, and near real time depth imaging, visualizing, 
or information providing may be considered as one embodi 
ment of temporal/positional reflective depth visualizing, 
imaging, or information providing. As such, temporal/posi 
tional visualization, imaging, or information providing by 
certain embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider 100 can involve updat 
ing of Compton scattered X-ray visualization, imaging, or 
information providing within Such a duration as to accurately 
reflect a state of the at least the portion of the individual 82. By 
using certain types of temporal/positional reflective visual 
ization, imaging, or information providing using certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider, certain users may be able to 
locate a region, organ, etc. within the at least the portion of the 
individual either manually or using a tool. Examples of Such 
tools as described in this disclosure can include, but are not 
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limited to, a scope attachment, a tactile feedback provider, an 
attachment to a framework, etc. 
0439. As such, certain embodiments of the X-ray Comp 
ton scattered X-ray information can be utilized or operated by 
the user and/or the individual on a substantially temporal/ 
positional reflective basis. At the time of operation, Compton 
scattered X-ray visualization, imaging, or information pro 
viding and/or visualize, image, and/or provide information 
updating can be performed at a substantially temporal/posi 
tional reflective basis. Alternatively, certain Compton scat 
tered X-ray visualization, imaging, or information providing 
and/or visualize, image, and/or provide information updating 
could be performed sequentially a number of times, or only 
one or more times using certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
1OO. 

0440 A number of illustrative but not limiting applica 
tions of temporal depth visualizing, imaging, or information 
providing by certain embodiments of the Subcutaneous 
Compton scattered X-ray visualizer, imager, or information 
provider 100 are now described. One application of temporal 
depth visualizing, imaging, or information providing by cer 
tain embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 could include functional 
brain depth visualizing, imaging, or information providing or 
functional tomography, in which certain regions of brain acti 
vation may be reflected with increases in blood flow. This type 
of depth visualizing, imaging, or information providing could 
be used during brain Surgeries to detect an area associated 
with a given cognitive action or sensory stimulation by moni 
toring or detecting alterations in blood flow. Another appli 
cation oftemporal depth visualizing, imaging, or information 
providing by certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 would 
include vascular surgery. Whether the vascular surgery be for 
clipping an aneurysm or creating a vascular graft, one could 
use the Subcutaneous Compton scattered X-ray visualizer, 
imager, or information provider 100 to detect alterations in 
blood flow in the brain, heart, liver, or other organ, tissue, or 
region of the individual. 
0441. Yet another depth visualizing, imaging, or informa 
tion providing application of certain embodiments of the 
Subcutaneous Compton scattered X-ray visualizer, imager, or 
information provider 100 could include implantation of 
orthopedic instrumentation. A user Such as a Surgeon could 
image, examine, and/or utilized the implant during installa 
tion to ensure that it is being installed properly. As such, the 
user could insure the implant is not being positioned are 
located in properly or in the wrong place during attachment or 
securement. Dentists could similarly image, examine, and/or 
utilize images relating to their dental work. An example of 
Such installation-based Compton Scattered X-ray visualiza 
tion, imaging, or information providing might include install 
ing a pedicle screw to be used in a spinal construct and/or 
plate. Certain embodiments of the Subcutaneous Compton 
scattered X-ray visualizer, imager, or information provider 
100 may be used to ensure the screw has not breached and 
gone into the spinal canal, or alternately exited to hit a blood 
vessel, a nerve root, or another sensitive region. Certain 
embodiments of the Subcutaneous Compton Scattered X-ray 
visualizer, imager, or information provider 100 could thereby 
help watch the implant placement progression. 
0442. Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
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applied to different individuals such as a variety of humans of 
different conditions, sexes, ages (e.g., a human adult, child, or 
embryo), etc. Additionally, certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100 can be applied to at least one other non-human 
individuals 82 including, but not limited to: at least one ani 
mal (domestic, wildlife, livestock as described with respect to 
FIGS. 32 and 33), at least one organism (natural or synthetic, 
Such as can be visualized, imaged, or have information pro 
vided for medical, Scientific, clinical or other purposes), at 
least one plant, etc. By Compton scattered X-ray visualiza 
tion, imaging, or information providing animals such as pets, 
wild animals, or livestock, for example, certain embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100 can obtain useful information there 
about, without the necessity of the user having to come into 
close contact, or only limited contact, with the animal. Such 
users who often have to come in contact with animals might 
include, but are not limited to: Veterinarian, wildlife manag 
ers, Zookeepers, other people associated with wild or domes 
tic animals, etc. Such close contact is also possible during use 
by certain Compton scattered X-ray visualization, imaging, 
or information providing embodiments. In addition, Such 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing can be done relatively routinely, or in a non 
evident manner. Such as to make scanning the animals, or a 
relatively large number of animals, relatively easy without 
them necessarily being aware of the depth visualizing, imag 
ing, or information providing. Such depth visualizing, imag 
ing, or information providing of certain animals may prefer 
ably be performed in a manner that reduces the animal's 
awareness that anything unusual is occurring, such as may 
easily be accomplished using certain embodiments of the 
Compton scattered X-ray visualizer, imager, or information 
provider 100, 
0443) The above-mentioned components or embodiments 
of the Compton Scattered X-ray visualizer, imager, or infor 
mation provider 100, as described with respect to FIG. 1 as 
well as in other locations in this disclosure, could be distrib 
uted or operated outside, in a forest, etc. Such configurations 
could allow Compton scattered X-ray visualization, imaging, 
or information providing of wild animals (perhaps controlled 
and/or adjusted by remote control), livestock, fish, etc. Such 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 could be useful in detect 
ing illnesses, injuries, etc. in wildlife, whales, dolphins, etc. 
0444 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
applied to animals such pets, livestock, wild animals, aquatic 
animals and fish, etc. as described with respect to FIGS. 61 
and 62, for example. Since animals do not understand con 
ventional imaging or other medical processes, they may be 
difficult to handle or become agitated or confused under 
certain conventional imaging circumstances. As such, it may 
be very difficult to image portions of animals to determine 
their condition using certain conventional imagers. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 could be applied in such 
manner Such as the animal may not even be aware of the 
ongoing Compton scattered X-ray visualization, imaging, or 
information providing. Veterinarians could utilize certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 to obtain considerable 
Compton Scattered X-ray visualization, imaging, or informa 
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tion providing information previously unobtainable while 
keeping a safe distance from uncooperative, uncertain, or 
dangerous animals. 
0445 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 could 
be applied to livestock, such as may be situated in a corral or 
even a field as described with respect to FIG. 62. Such live 
stock embodiments of the Compton scattered X-ray visual 
izer, imager, or information provider may be able to scan 
them for certain illnesses, conditions, sicknesses, etc. (e.g., 
mad cow disease). Certain users of the Compton scattered 
X-ray visualizer, imager, or information provider 100 could 
be characterized by relative speed, limited expense, reliabil 
ity, and effectiveness. 
0446. As such, certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100 
can visualize, image, and/or provide information of a wide 
variety of individuals from the surface 168 of the at least the 
portion of the individual down to the within the at least one 
visualization, imaging, or information providing depth range 
to the at least one prescribed visualization, imaging, or infor 
mation providing depth 170. As described herein, the surface 
could be internal and/or external to the individual. The par 
ticular Compton scattered X-ray visualization, imaging, or 
information providing modality being utilized should be con 
figured based on the matter, region, structure, and other char 
acteristics, of the at least the portion of the individual as well 
as the condition of the at least the portion of the individual, 
etc 

0447 Compton Scattered X-ray visualization, imaging, or 
information providing of distinct matter relatively can be 
based at least partially on different X-ray based characteris 
tics of the distinct matter, the junction location of the different 
matters, etc. One X-ray characteristic can be based, at least 
partially, on X-ray absorbance differences between different 
types of matter. Bones, bone fragments, etc. when being 
exposed to transmissive X-rays are generally understood to 
absorb more X-ray based electromagnetic radiation (e.g., 
X-ray photons) than Softer human matter (such as skin, tissue, 
muscle, blood, bodily fluid, etc.), for example. Even with 
X-ray Compton Scattered X-ray, Such as utilized by certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100, the bone or bone frag 
ments would be expected to be more dense, and would be 
expected to absorb more X-rays of certain frequencies/energy 
levels than other matter Such as tissue. As such, certain matter 
will scatter a greater percentage of the applied or applied 
X-rays than bone or bone fragments, which will absorb a 
greater percentage of X-rays. 
0448. Similarly, each type of matter such as tissue, muscle, 
bones, fat, etc. should have distinct X-ray characteristics that 
can be imaged directly using Compton scattered X-ray tech 
niques, and/or by using certain particular contrast agents or 
fluoroscopy using certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider. 
Another X-ray characteristic can be based, at least partially, 
on Compton scattered X-ray or reflectance differences 
between different types of matter. Yet another X-ray charac 
teristic can be based, at least partially, on a ratio of photons 
transmission compared to photons return between different 
types of matter. 
0449 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
utilize a single applied X-ray beam 120 during Compton 
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scattered X-ray visualization, imaging, or information pro 
viding such as can be provided by at least one emitter portion 
150, as described in this disclosure. By comparison, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider can utilize multiple applied 
X-ray beams 120 which may at least partially intersect with 
each other during Compton Scattered X-ray visualization, 
imaging, or information providing such as can be provided by 
the at least one emitter portion 150, as described in this 
disclosure. With certain embodiments of the Compton scat 
tered X-ray visualizer, imager, or information provider 100, 
the intersection of the multiple applied X-rays 120 can be 
applied at a location that may be desired to be visualized, 
imaged, or information provided, such as at a particular 
depth, etc. 
0450. With certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100, the 
intersection location of the multiple applied X-rays can be 
controllably moved to a desired location Such as may be 
controlled by the user of certain embodiments of the subsur 
face Compton scattered X-ray visualization, imaging, or 
information providing controller 97 as described in this dis 
closure with respect to FIG.1. Alternately, such movement of 
the intersection can effect a scan, similar to a raster scan Such 
as is generally known by those skilled with displayS. Certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100 can thereby be config 
ured to provide a variety of different depth visualizations, 
images, and/or provided information depending on the 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing techniques. For instance, by Compton scat 
tered X-ray visualization, imaging, or information providing, 
certain individuals could be visualized, imaged, or have infor 
mation provided in a manner appearing similar to (but per 
haps having different resolution or characteristics from) 
imaging by conventional X-ray, fluoroscopy, MRI, CAT 
scans, or other Compton Scattered X-ray visualization, imag 
ing, or information providing modalities. 
0451 One aspect of certain embodiments of the Compton 
scattered X-ray visualizer, imager, or information provider 
100 is that relatively small depth visualizations, images, and/ 
or provided information can be captured, displayed, ana 
lyzed, and if desired recaptured without waiting for durations 
associated with processing, or developing, the images are 
visualizations for a larger region. In certain circumstances, 
the visualizing, imaging, and/or providing information can be 
performed without having to wait for processing or develop 
ing, and the necessity of having to move or reposition the 
patient. During certain conventional imaging techniques, the 
at least the portion of the individual must remain virtually 
motionless during the conventional imaging process to main 
tain the image quality. Additionally, certain conventional 
image techniques take a considerable duration to capture, 
develop, process, display, etc. By comparison, certain 
embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider can capture and/or display 
certain localized or shallow depth visualizations, images, 
and/or provided information relatively quickly. As such, the 
user Such as the physician, Veterinarian, dentist, or other user 
can quickly examine the visualize, image, and/or provide 
information and/or obtain additional Subsequent depth visu 
alizations, images, and/or provided information that show 
desired features, positions, etc. 

59 
Oct. 16, 2008 

0452 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 may 
not require maintaining the at least the portion of the indi 
vidual nearly motionless in an encircling enclosure or tunnel, 
such as with CT scans, PET scans, or MRI. Certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 might involve a change in Compton 
scattered X-ray visualization, imaging, or information pro 
viding techniques by the users, Surgeons, etc., but would 
likely not diminish Compton Scattered X-ray visualization, 
imaging, or information providing capabilities or resolution 
as compared with other conventional imaging techniques. 
0453 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured Such that the at least one matter associated with the 
at least the portion of the individual 82. For example, the 
matter of the portion of the human can include at least Some, 
or combination of flesh, muscle, fat, tissue, bone, teeth, 
blood, fluids, or other such matter. As such, certain embodi 
ments of the Compton Scattered X-ray visualizer, imager, or 
information provider 100 can visualize, image, and/or pro 
vide information relating to not only matter in general, but 
also different types of matter and junctions between different 
types of matter. Such Compton scattered X-ray visualization, 
imaging, or information providing matter can be performed at 
the range of resolutions as described in this disclosure, and 
may at least partially rely on additional agents, components, 
etc. Such as may enhance Compton Scattered X-ray visual 
ization, imaging, or information providing. 
0454 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can 
allow physicians a number of opportunities to detect certain 
types of distinct matter, such as tumors or cancer that may be 
situated in a region of generally normal matter. Certain 
Compton Scattered X-ray visualization, imaging, or informa 
tion providing modalities may be more successful to detect 
certain types of cancers as compared with certain visualizers, 
imagers, or have information providers. It may therefore be 
useful to provide a Compton Scattered X-ray visualization, 
imaging, or information providing modality that can detect at 
least one or a considerable number and types of cancers, 
tumors, and/or other matter aberrations as described in this 
disclosure. For instance, certain Compton Scattered X-ray 
visualization, imaging, or information providing modalities 
may not detect certain cancers or other matter aberrations, 
while other Compton scattered X-ray visualization, imaging, 
or information providing modalities (perhaps including cer 
tain embodiments of the Compton scattered X-ray visualizer, 
imager, or information provider 100) may detect the cancers 
or other matter aberrations. 

0455 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
configured or designed to detect at least one of a variety of 
cancers or tumors such as, but not limited to: breast cancer, 
skin cancer, colon cancer, bladder cancer, prostate cancer, etc. 
Such cancer cells or tumors may be situated in the matter at a 
location that certain conventional imagers may not be able to 
image, or may be expensive to image well. Certain cancers, 
Such as certain breast cancer and certain melanomas, may be 
characterized by calcium nodules, which may be difficult be 
detect using a variety of conventional imaging techniques 
and/or devices. 

0456 Certain embodiments of the Compton scattered 
X-ray visualizer, imager, or information provider 100 can be 
























































