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(57) Abstract: A multi-energy imaging system and method for selectively generating high-energy X-rays and low-energy X-ray
beams are described. A pair of optic devices are used, one optic device being formed to emit high X-ray energies and the other op -
tic device being formed to emit low X-ray energies. A selective filtering mechanism is used to filter the high X-ray energies from
the low X-ray energies. The optic devices have at least a first solid phase layer having a first index of refraction with a first photon
transmission property and a second solid phase layer having a second index of refraction with a second photon transmission prop-
erty. The first and second layers are conformal to each other.
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

This International Searching Authority found multiple (groups of)
inventions in this international application, as follows:

1. claims: 1, 2, 7, 8, 11 - 13, 16 - 18, 23 - 27

The subject-matter of independent ctaims 1, 7, 11, 12, 24,
and of dependent claims 8, 13, 16, 18, 23, 25, 26 refers to
an apparatus (“"optic assembly”, "array of optic devices”,
"multi energy imaging system") or to a method ("method for
forming a low energy spectrum image", "method for
manufacturing a multi-energy imaging system") for
transmitting X-rays of a certain energy range and, as the
case may be, filtering / redirecting certain energies of the
transmitted X-rays. ‘

In particular, transmission of the X-rays through a
corresponding optic component is obtained through at least
one of total internal reflection, diffraction, and
refraction. This optic component comprises at least three
conformal solid phase layers, wherein interfaces between
these layers are gapless and wherein these layers include at
least one X-ray redirection region. ' .

A corresponding filter component may be external to the
optic component or integral to the optic component. Also the
filter component may comprise at least three conformal and
gapless solid phase layers that Tayers include at least one
X-ray redirection region.

The apparatus / method may also include a target that is
configured to form X-rays upon being struck by electrons
from a source of electrons, as e.g within an evacuated X-ray
tube.

additional subject-matter of dependent claims 2, 17, 27:
the filter component comprises at least one roughened
interface surface;

2. claims: 3, 19, 28

apparatus / method according to independent / dependent
claims 1, 12 / 18, 24 / 25;

additional subject-matter of dependent claims 3, 19, 28:
the filter component comprises a filter wheel;

3. claims: 4, 20, 29

apparétus / method according to independent / dependent
claims 1, 12 /18, 24 / 25

additional subject-matter of dependent claims 4, 20, 29:
the filter component comprises a dopant;

4. claims: 5, 21, 30
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 21Q

apparatus / method according to independent / dependent
claims 1, 12 / 18, 24 / 25

additional subject-matter of dependent claims 5, 21, 30:
the filter component comprises a vapor deposited or
chemically plated material on an input or an output face of

the optic component;

5. claims: 6, 22, 31

apparatus / method according to independent / dependent
claims 1, 12 / 18, 24 / 25

additional subject-matter of dependent claims 6, 22, 31:
the filter component comprises a choice of different
materials in said optic component that determine the
critical angle for total internal reflection, wherein the
critical angle determines the highest X-ray energies
transmitted by said optic component;

6. claim: 9

apparatus according to independent claim 7;

additional subject-matter of dependent claim 9:
the optic component and the filter component comprise
opposing halves of a single optic device;

7. claims: 10,15

?pparatus according to independent / dependent claims 7, 12
13;

additional subject-matter common to dependent claims 10 and

15: '

the optic component is configured to pass high X-ray

energies and the filter component is configured to pass low
" X-ray energies;

————

8. claim: 14

apparatus according to independent / dependent claim 12 /
13;

additional subject-matter of dependent claim 14:

multiple accelerating voltages between the source of
electrons and the target enhance a separation between high
and Tow X-ray energy spectra;
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