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(57) ABSTRACT 
A scanner for optical coherence tomography for linear 
scanning of an object With electromagnetic radiation, in 
Which the scanning direction runs transversely of the direc 
tion of propagation of the electromagnetic radiation, 
includes a de?ecting element rotatable around a rotation axis 
that de?ects the electromagnetic radiation, incident along a 
direction of incidence, toWard the object and, by its rotation, 
effects the linear scanning of the object. A beam forming 
optics is arranged on the object side of the rotatable de?ect 
ing element and concentrates electromagnetic radiation 
coming from the de?ecting element. The rotation axis of the 
rotary de?ecting element is parallel to the direction of 
incidence of the electromagnetic radiation. 
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SCANNER 

STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 

[0001] Not applicable. 

CROSS-REFERENCES TO RELATED 
APPLICATIONS 

[0002] Not applicable. 

BACKGROUND OF THE INVENTION 

[0003] The invention relates to a scanner for optical coher 
ence tomography for linear scanning of an object With 
electromagnetic radiation. 

[0004] A scanner of this kind is knoWn from EP 0 581 871 
B1, particularly from FIGS. 3B, 3C, 3D and 6, and from US. 
Pat. No. 5,537,162, particularly from FIG. 1. 

SUMMARY OF THE INVENTION 

[0005] The invention has as its object to further improve 
a scanner of the category concerned. 

[0006] This object is attained by a de?ecting element 
Which is rotatable around a rotation axis and Which de?ects 
radiation coming from a radiation source toWard the object 
of study and effects, by its rotation, a linear scanning of the 
object of study. Abeam-forming optics is arranged betWeen 
this de?ecting element and the object of study, and concen 
trates the radiation coming from the de?ecting element 
toWard the object. The rotation axis of the rotatable de?ect 
ing element is parallel to the direction of incidence of the 
radiation. The scanner according to the invention is 
mechanically constructed in a simple manner and can be 
especially compact. Furthermore, expanded possibilities of 
use result from the invention. The scanner according to the 
invention can, for example, be compact enough to be 
constructed as a hand-held scanner, in particular. 

[0007] In a particular embodiment, the beam-forming 
optics includes a telecentric scanning objective, so that the 
exact focusing state of the scanning beam has no effect on 
the position of the scan line in the object. 

[0008] In a further embodiment, a collimator for the 
incident radiation is arranged on the side of the rotatable 
de?ecting element remote from the object. The scanning 
radiation can thereby be optimiZed in relation to the beam 
forming optics. Abeamsplitter is arranged on the object side 
of the telecentric scanning objective. In this manner, the 
scanned region of the object of study can be made visible to 
an operator. This is useful for the control or guiding of a 
scanner constructed as a hand-held device. 

[0009] When the beamsplitter is dichroic, scanning radia 
tion lying outside the visible Wavelength region, eg in the 
infrared, can be ef?ciently concentrated onto the object, and 
at the same time the scan line can be optimally observed. 

[0010] The observation conditions for an operator can be 
further optimiZed With a magnifying optics arranged on the 
side of the beamsplitter remote from the object. Particularly 
reliable monitoring of the scan line can be attained With an 
end WindoW on the object side, marked With the scan line or 
scanning line. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] The invention is described in an embodiment 
example, using the accompanying FIGURE, in Which the 
scanner 1 according to the invention, shoWn in a schematic 
sectional representation, is illustrated by Way of example. 

DETAILED DESCRIPTION OF INVENTION 

[0012] Electromagnetic radiation is de?ected in the scan 
ner 1, along a beam path 3 onto an object 5 to be studied; an 
optical ?ber 9 end surface 7, acting as a radiation source, is 
imaged on the object 5. This image of the radiation source 
is moved over the object 5 in a scan line Which extends 
transversely of the plane of the FIGURE and thus trans 
versely of the direction of propagation of the radiation. 

[0013] For this purpose, a de?ecting element 13 rotating 
around a rotation axis 11 de?ects the beam path 3 in different 
directions depending on its rotational position, and thereby 
effects, in cooperation With the subsequent optical elements 
of the scanner 1 Which are ?xed to the scanner, the linear 
scanning of the object 5. 

[0014] The rotation axis 11 is parallel to and collinear With 
the section of the beam path 3 situated betWeen the end 
surface 7 and the de?ecting element 13, that is, parallel to 
the direction of incidence of the radiation. The de?ecting 
element 13 Which de?ects the beam path 3 through 90° has 
a planar de?ecting surface oriented at 45° to the direction of 
incidence of the radiation, and is rotated around the rotation 
axis 11 by a rotary motor 15. 

[0015] The radiation coming from the optical ?ber 9 is 
collimated by a collimator lens element 17 before it is 
de?ected by the rotatable de?ecting element 13. After the 
rotatable de?ecting element 13, the incident pencil of rays is 
de?ected a further time by means of a de?ecting element 18, 
?xed to the scanner and having a planar re?ecting surface 
extending orthogonal to the plane of the FIGURE. The 
pencil of rays is thereafter concentrated toWard the object 5 
by a beam-forming optics 23 Which is ?xed to the scanner 
and consists of a telecentric scanning objective including the 
lenses 19 and 21. A beamsplitter 25 arranged betWeen the 
beam forming optics 23 and the object 5 re?ects the scan 
ning radiation onto the object 5 through an end WindoW 27 
Which has a marking of the scan line. 

[0016] The beamsplitter 25 is re?ective for the scanning 
radiation coming from the optical ?ber 9 and is transparent 
in the visible Wavelength region. The scanned region of the 
object 5 of study can thus be observed and monitored 
through a magnifying glass 29. A source 31 for visible 
electromagnetic radiation, arranged Within the scanner 1, 
then provides particularly favorable observation conditions. 

What is claimed is: 
1. A scanner for optical coherence tomography for linear 

scanning of an object With electromagnetic radiation in a 
scanning direction running transversely of the direction of 
propagation of said electromagnetic radiation, comprising: 

a de?ecting element that is rotatable around a rotation axis 
and de?ects said electromagnetic radiation, incident 
along a direction of incidence, toWard said object and, 
by its rotation, effects linear scanning of said object, 
and beam forming optics arranged on the object side of 
said rotatable de?ecting element that concentrates 
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toward said object said electromagnetic radiation com 
ing from said de?ecting element, 

Wherein said rotation aXis of said rotatable de?ecting 
element is parallel to said direction of incidence of said 

electromagnetic radiation. 

2. The scanner according to claim 1, Wherein said beam 

forming optics comprises a telecentric scanning objective. 

3. The scanner according to claim 1, further comprising a 

collimator for incident radiation arranged on the side of said 

rotatable de?ecting element remote from said object. 
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4. The scanner according to claim 2, further comprising a 
beamsplitter arranged on the object side of said telecentric 
scanning objective. 

5. The scanner according to claim 4, Wherein said beam 
splitter comprises a dichroic beamsplitter. 

6. The scanner according to claim 4, further comprising a 
magnifying optics arranged on the side of said beamsplitter 
remote from said object. 

7. The scanner according to claim 3, further comprising an 
end WindoW on said object side of said telecentric scanning 
objective, said end WindoW having a marking of a scanning 
line. 


