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Grid for selective absorption of electromagnetic radiation and method for its

manufacture

Grids for selective absorption of electromagnetic radiation are known
particularly for use in computed tomography (CT) scanners or for use in nuclear
imaging devices (gamma cameras, SPECT, PET). Such grids have radiation absorbing
lamellae that are oriented so that a transmission direction for electromagnetic radiation
(e.g. X-rays, gamma rays, electrons, alpha particles etc.) is defined. Radiation
impinging on the grid with a propagation direction different to the transmission
direction is predominantly absorbed. The absorption efficiency thereby depends on
geometrical parameters such as height of grid, distance between the lamellae, thickness
of the lamellae etc. and on other parameters such as the energy of the radiation and the
material of the lamellae. Radiation propagating in the transmission direction is
essentially fully transmitted (a certain percentage is absorbed due to the geometrical fill
factor of the absorbing lamellae).

In a CT scanner the radiation is generated in an X-ray tube. The grid is
typically arranged between an object to be irradiated and a detector for detecting the
radiation after interaction with the object. The absorbing lamellae are oriented (focused)
so that radiation emitted from the focal spot of the X-ray tube (primary radiation) is
transmitted and radiation that has undergone a direction changing scattering event in an
irradiated object (scattered radiation) is absorbed.

It is an object to manufacture such grids as precisely and efficiently as
possible. For a high efficiency a high-aspect ratio — a high ratio of the height of the
lamellae in the transmission direction with respect to the thickness of the lamellae — is
required. Lamellae with high-aspect ratios are prone to vibrations due to forces acting
on them, e.g. when used in the rotating part of a CT scanner. As in CT the grids are
usually precisely aligned with the detector elements of the detector, vibrations lead to

changes in the grid performance that cannot be calibrated. In case of vibrations of the
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lamellae, the fraction of X-rays measured by a given detector element varies due to e.g.
shadowing effects and the CT image will show artifacts resulting from the vibrations.
For radiation grids it is therefore an aim to reduce the proneness of the lamellae to
vibration.

Patent document US 6,744, 852 B2 proposes to arrange a carrier material
— particularly a polymethacrylimide high-resistance foam —, which is essentially
transparent to the radiation, between the lamellae. US 6,744, 852 B2 proposes to form
slits in a larger block of carrier material in which the lamellae are to be inserted. In such
a grid, the step of inserting the lamellae into the slits becomes tedious for high-aspect
lamellae, as the lamellae tend to get stuck in the slits and bend or fold. Another
disadvantage of such grids is that there is the need to physically intersect the lamellae to
form a precisely manufactured two-dimensional grid. Physical intersection typically
requires sawing slits into the lamellae, which is a rather problematic manufacturing step
as the lamellae are usually made of a strong metal.

It is therefore an object of the present invention to provide a grid and a
method of manufacturing such a grid that is improved with respect to the known grids
and the known manufacturing methods.

The object of the invention is achieved by a grid for selective absorption
of electromagnetic radiation that comprises a block of a rigid foam material, the foam
material being essentially transparent to the electromagnetic radiation, a first set of
radiation absorbing lamellae, and a second set of radiation absorbing lamellae, the first
and the second set of lamellae being arranged in the block of foam material so that a
radiation transmission direction is defined, the first set of lamellae and the second set of
lamellae being arranged on top of each other with respect to the transmission direction.
In such a grid, it is an advantage, that the block carrier material defines the outer
dimensions of the grid and that the first and second set of lamellae can be arranged in
the grid with reference to the outer dimensions, so that a grid of high precision is
formed that is stable and where the lamellae are fixed by the carrier material. The
carrier material itself is essentially transparent to electromagnetic radiation, so that the
performance of the grid is essentially only determined by the absorption efficiency of
the lamellae and not deteriorated by absorption in the carrier material. Typical lamellae

are made of a high-Z metal, where Z is the atomic number, e.g. molybdenum, tungsten
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or lead. Depending on the energy of the electromagnetic radiation to be absorbed, the
lamellae could also be made of lower Z material, e.g. copper or iron. Instead of being
made of sheet metal or the like, the lamellae could also be manufactured by a plastic
injection molding process, where metal powder is mixed with the plastic.

In a further embodiment of a grid according to the invention, the
lamellae of the first set of lamellae are arranged in cavities (e.g. slits) that extend from
an entrance side of the grid into the foam material. Such cavities can be formed e.g. by
sawing using a disc saw or a wire saw or by any other suitable machining process. The
lamellae of the second set of lamellae are arranged in cavities that extend from an exit
side of the grid into the foam material. It is then simple to machine the cavities and to
arrange the lamellae in the cavities even for focused grids, as they are fully independent
of each other. The cavities could also have different dimensions for accommodating
different sized lamellae, which means that the cavities could e.g. have different depth
values (measured in transmission direction) and/or thickness values.

In one embodiment of the invention, the first set of lamellae is arranged
in a crossed fashion with respect to the second set of lamellae. Thus, a two-dimensional
structure is formed without the need to physically intersect the lamellae. As the foam
material serves as a carrier for the lamellae, no problems arise with respect to fixation
of the lamellae on the sides. Also, a plurality of several relatively small grids can thus
be positioned in a (curved) matrix arrangement so that a large grid covering a large size
detector can be formed as each small grid is stable in itself.

In one embodiment of the invention, the lamellae are glued into the
cavities. In contrast to clamping, this fixes the lamellae strongly so that they do not
loosen their fixation even in operation in a rotating gantry.

In another embodiment of the invention, the lamellae are arranged
parallel to each other. This allows selective absorption of all radiation that impinges at
an oblique angle on the grid.

In an even further embodiment of the invention, the lamellae of the first
set of lamellae are aligned with the lamellae of the second set of lamellae. Instead of
inserting long lamellae into the foam material to manufacture a high aspect ratio grid,
only about two times shorter lamellae need to be inserted, which reduces problems

associated with bending and folding of the lamellae during the insertion process. It is
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also envisaged to have lamellae of different sizes, €.g. the first set of lamellae could be
longer in transmission direction than the second set of lamellae and/or the second set of
lamellae could be thicker than the first set of lamellae.

The invention further relates to a detector arrangement for detecting
electromagnetic radiation that comprises a grid according to the invention. The
invention furthermore relates also to a medical imaging device that comprises a grid
according to the invention.

The object of the invention is also solved by a method of manufacturing
a grid for selective absorption of electromagnetic radiation, the method comprising the
steps of providing a block of a rigid foam material, the foam material being essentially
transparent to the electromagnetic radiation, forming a first set of cavities in the block
of foam material so that the first set of cavities extends in a radiation transmission
direction, forming a second set of cavities in the block of foam material so that the first
set of cavities and the second set of cavities are arranged on top of each other with
respect to the radiation transmission direction, and arranging a first set of radiation
absorbing lamellae in the first set of cavities and a second set of radiation absorbing
lamellae in the second set of cavities.

The invention is further elucidated in the following by describing various

embodiments and referring to drawings.

In the drawings

Fig. 1 shows a side view of a first step of an exemplary method of
manufacturing a grid according to the invention, namely the step of providing a block
of rigid foam material for further treatment,

Fig. 2 shows a side view of a second step of an exemplary method of
manufacturing a grid according to the invention, namely the forming of a first set of
cavities in the block of foam material,

Fig. 3 shows a side view of a third step of an exemplary method of
manufacturing a grid according to the invention, namely the forming of a second set of

cavities in the block of foam material,
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Fig. 4 shows a side view of a fourth step of an exemplary method of
manufacturing a grid according to the invention, namely the arrangement of a first set
of radiation absorbing lamellae into the first set of cavities,

Fig.5 shows a top view of the scenario as shown in the side view
depicted in Fig. 4,

Fig. 6 shows a side view of a grid according to an embodiment of the
invention, where the lamellae of the first set of radiation absorbing lamellae and the
lamellae of the second set of radiation absorbing lamellae are arranged in a parallel
fashion and are aligned with each other,

Fig. 7 shows a side view of a grid according to another embodiment of
the invention, where the lamellae of first set of radiation absorbing lamellae and the
lamellae of the second set of radiation absorbing lamellae are arranged in a focused
fashion and are aligned with each other,

Fig. 8§ shows a perspective view of a block of foam material in which a
first and a second set of cavities are formed in a focused fashion and are arranged
crossed to each other,

Fig. 9 shows a top view of a grid according to the invention made in a
two-dimensional fashion where the lamellae of the first and the second set of lamellae
are depicted for the sake of clarity,

Fig. 10 shows a schematic depiction of a nuclear medical imaging device
(e.g. a SPECT scanner) with a detector having four grids, and

Fig. 11 shows a schematic depiction of a CT device having an X-ray

source and a detector having a focused grid.

Radiation absorption grids are widely used, e.g. in medical imaging
devices, like computed tomography (CT) scanners or in single photon emission
computed tomography (SPECT), or in analytical equipment, e.g. in X-ray diffraction
analysis devices. In these devices radiation absorption grids are used to absorb radiation
quanta that impinge on the grid with a propagation direction different from a (where
required locally variable) transmission direction. In order to achieve this, the grids

comprise radiation-absorbing lamellae that are oriented in alignment with a (locally



10

15

20

25

30

WO 2007/034352 PCT/IB2006/053208

variable as required ) transmission direction. Thus, transmission channels are formed
between the lamellae.

In one typical embodiment, the lamellae are oriented parallel to each
other, which results in a transmission direction that is constant over the whole grid
extension (see Fig. 6 and the explanations referring to Fig. 6). In another typical
embodiment, the lamellae are focused, so that the locally variable transmission
directions intersect at a focal spot point (see Fig. 7 and the explanations referring to Fig.
7). The latter arrangement is €.g. used in CT, where the lamellae are focused on the
focal spot of the X-ray source.

In CT the grid is positioned in front of a detector that measures the
radiation that has traversed an irradiated object. Hence, X-ray quanta that are scattered
in the irradiated object are predominantly absorbed by the focused lamellae, in case the
scattering process has changed the propagation direction of the quanta not
insufficiently. The larger the irradiated object volume becomes the higher gets the ratio
between scattered radiation and primary radiation that has undergone no scattering
event. The irradiated object volume increases with object size and also with the cone
width of the X-ray beam.

The typical sizes of a lamella depend on the specific application. For
medical applications the lamella dimensions are typically in the following ranges:
thickness (measured perpendicularly to the transmission direction) d = 10 — 500 pm and
height (measured in transmission direction) h = 1 — 50 mm. The length of the lamellae
depends on the application and can be as long as 1 = 400 mm for a radiography grid.

The material of the lamellae depends on the energy of the radiation to be
absorbed. For low energy radiation, e.g. as used in mammography, where radiation
quanta have a mean energy of about 20 keV, the radiation absorption coefficients of e.g.
copper or iron suffice even for a lamella thickness of 10 — 50 um. For higher mean
radiation energies (e.g. for radiography, where the mean energy is typically about
75 keV, or for CT, where the mean energy is typically about 100 - 140 keV) the lamella
material is chosen from stronger absorbing metals e.g. molybdenum, tungsten, or lead.

Grids that are used for radiography are made from lead lamellae that e.g.

have exemplary thickness of d = 30 pm, a height of h = 2 mm, and a length of 1 = 30
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cm. In order to stabilize such a grid, the transmission channels are filled with a channel
material, e.g. aluminum or paper. The channel material is chosen to absorb as little
radiation as possible to achieve high grid efficiency. In CT exemplary dimensions for a
lamella could be d = 100 um, h = 20 mm, and 1 = 30 mm. These lamellae are fixed at
their sides and the channel material is air. For SPECT a two-dimensional structure
instead of a one-dimensional arrangement of lamellae is used. Exemplary dimensions
for SPECT are e.g. d = 500 pm and h = 40 mm over a total grid size of 40 x 40 cm”. A
SPECT grid is usually manufactured using a lead casting process. Typically, the two-
dimensional structure consists of hexagonal channels, so that each lamella has a length
of only a few millimeters.

For applications like CT or radiography, the need for two-dimensional
grids is immense. For CT this is triggered by the growing X-ray beam cone sizes. In the
past few years, the cones were widened from a maximum value of about 2 cm at
detector level to about 10 cm at detector level. A cone of 40 cm at detector level would
suffice to perform a full cardiac or liver scan in a single circular scan. As has been
explained above, such an increase of the cone sizes leads to an increase in the ratio
between scattered radiation and transmitted (or primary) radiation (S/P ratio). Standard
linear grids, where the lamellae are arranged one-dimensionally, cannot cope with such
an increase in the S/P ratio. The high S/P ratio leads to artifacts in the CT images and
also to an increase in the image noise.

In the following, various exemplary manufacturing methods and
embodiments of grids according to the invention are described. The grids according to
the invention combine ease of manufacture, precision, high efficiency and stability.
Grids according to the present invention can be parallel or focused, they can be one-
dimensional or two-dimensional.

Fig. 1 shows in a side view a first step in an exemplary manufacturing
method of making a grid according to the invention. A block of a rigid foam material 4
is fixed to a base plate 10, e.g. by means of a hot wax. This allows to fixedly connect
the block of foam material 4 to the base plate 10 and to allow for further mechanical
treatment of the block of foam material 4 without moving the block of foam material 4

relative to the base plate 10. Hence, the base plate 10 defines a reference coordinate
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system for precise structuring of the block of foam material 4. In the exemplary
manufacturing method shown the base plate 10 has an opening 10’ (see Fig. 5 for a
depiction of the opening 10’ in a top view). In the embodiment shown, the opening 10’
is U-shaped (which renders the base plate 10 to be C-shaped) and allows access to the
side of the block of foam material 4 that is connected to the base plate. A typical foam
material is ROHACELL®, a polymethacrylimid (PMI) hard foam, but other hard and
lightweight foam materials of similar mechanical rigidity can likewise be used.
ROHACELL® has also adequate thermal properties and does not deteriorate under high
X-ray doses.

In Fig. 2 a second step in the exemplary manufacturing method for a grid
according to the invention is shown. At the shown stage of the manufacturing process
the outer shape of the block of foam material was already defined, e.g. by milling or
sawing or any other adequate method. As the milling tools or the saw can be precisely
positioned with respect to the base plate 10 (see Fig. 5 for a depiction of pass holes 12
for a precise fixation of the base plate 10 to a backbone structure to which also the tools
can be fixed or at least precisely referenced to by means of calibration), the outer shape
is precisely defined in the reference system of the base plate 10. Here, those parts 4’ of
the block of foam material that are fixed to the base plate 10 with hot wax are dispensed
with after the grid has been manufactured — e.g. by simply breaking them off. This
ensures that the final grid is not contaminated with wax, which would absorb radiation
more strongly than the foam material. In Fig. 2 is also shown that a first set of cavities 7
(slits in the present embodiment) has been formed in the block of foam material 4. A
disc saw 11 for sawing the first set of cavities 7 is schematically shown. As the outer
shape of the block of foam material 4 has been structured within the coordinates of the
reference system, the cavities are also formed with precise reference to the outer shape
of the block of foam material 4. Hence, the outer shape of the block of foam material
can be used for precise alignment of the final grid with other structures, particularly to
align the grid with a pixilated detector in such a way that the lamellae are aligned with
the inactive border areas of the detector pixels. This is a great advantage of the
disclosed method.

In contrast to vertically sawing the cavities 7 into the foam material, it is

also possible to horizontally saw the cavities 7, as is indicated in dashed lines in Fig. 2.
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In Fig. 3 a third step in the exemplary manufacturing method for a grid
according to the invention is shown. At this stage, the base plate 10 had been
disconnected, vertically rotated and again fixed to the backbone structure (using the
pass holes 12 as depicted in Fig. 5 for a precise fixation) so that the saw could access
the other side of the block of foam material for sawing a second set of cavities 8 into the
foam material. In case the cavities 7 were sawed horizontally as explained above, the
base plate 10 would be horizontally rotated and the second set of cavities 8 would also
be sawed horizontally. The horizontal sawing has the advantage that a disc saw 11 with
a lower diameter could be used, as the saw would not need to cover the thickness of the
base plate 10 and any additional space due to the outer shaping of the block of foam
material 4. The smaller the diameter of the disc saw 11 the more precise the cavities 7,
8 can be sawed. Instead of a disc saw 11 other means known to a skilled person could
be used, e.g. a wire saw.

In Fig. 4 a fourth step in the exemplary manufacturing method for a grid
according to the invention is shown. At this stage lamellae from a first set of radiation
absorbing lamellae 5 are arranged in the first set of cavities 7. Advantageously, the
lamellae are fixed in the cavities by means of glue, e.g. an epoxy resin. An epoxy resin
for optical applications such as EPO-TEC 301 from Polytec PT GmbH Polymere
Technologien, Waldbronn, Germany, fulfills the requirements to be able to glue
molybdenum and ROHACELL® while being stable under high doses of ionizing
radiation. This could be achieved by e.g. first sliding a lamella into a cavity and then
pouring some low-viscosity glue into the cavity. As — due to tolerance reasons — the
thickness of the cavities needs to be somewhat larger than the thickness of the lamellae,
the low viscosity glue flows into the remaining space and fixes the lamella in the cavity
after it has hardened. In another embodiment of this step, the lamella is provided with a
printed coating of glue and then slit into the cavity. Other possibilities obvious to the
skilled person are also possible.

Fig. 5 shows a top view on the grid in the stage as shown in Fig. 4. The
base plate 10 has an opening 10’ over which the block of foam 4 material was arranged.
The parts 4° of the block of foam material that remain after the outer shape of the block
of foam material had been formed are fixed to the base plate, e.g. by a hot wax, as

explained above. Seven lamellae from the first set of radiation absorbing lamellae 5 are
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already glued into the slits, while two empty cavities from the first set of cavities 7
remain. The base plate 10 has pass holes 12 for a precise connection of the base plate 10
to a backbone structure (not shown). Tools like a milling tool, a saw etc. can also be
fixed to the backbone structure or can be referenced to the backbone structure by means
of a calibration. This allows to precisely shape the block of foam material in the
reference coordinate system defined by the backbone structure. Due to the precise
connection of the base plate 10 to the backbone structure via the pass holes 12, the base
plate 10 can be vertically or horizontally rotated or can be translated to another position
on the backbone structure while preserving the precise reference to the block of foam
material 4. This means that a cavity (in the embodiment whown the cavity is
manufactured as a slit) can be sawed as precisely (with reference to the outer geometry
of the block of foam material 4) in the block of foam material with the base plate 10
being in a first position as another cavity in a second position (that is rotated or
translated to the first position). This only requires the precise manufacture of the base
plate 10, the pass holes 12 and any positioning pins or the like in the backbone

structure. An overall precision of the block of foam material and the slits of about +

10 pm can be achieved using aluminum as a base plate and backbone structure material
and utilizing today’s CAD/CAM machines.

Fig. 6 shows a side view of a grid 1 according to one embodiment of the
invention. The cross section of the block of foam material 4 is of a rectangular shape.
An entrance side E of the grid 1 faces in an operating state a radiation source. A first set
of radiation absorbing lamellae 5 is arranged in the block of foam material 4 in cavities
that extend from the entrance side E into the block of foam material close to the center
line C. The lamellae of the first set of lamellae 5 are arranged parallel to each other and
perpendicular to the entrance E. In Fig. 6 is shown that the lamellae of the first set of
lamellae 5 are flush with the entrance side E. In other embodiments of the invention the
lamellae could of course also project over the entrance side E. A second set of lamellae
6 is arranged in a second set of cavities that extend from an exit side X of the block of
foam material into the block of foam material close to the center line C. In the
embodiment shown, the second set of lamellae 6 is aligned with the first set of lamellae

5, so that the first set of lamellae operates essentially as an extension of the first set of
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lamellae. The gap between them around the center line C is negligible when considering
the overall efficiency of the grid. It is clear that in such a grid the lamellae need not be
inserted into the cavities over the full aimed height of an effective lamella but only
about half the effective lamella height. This reduces the problems associated with
bending and folding of the lamellae. Due to the alignment of the lamellae a
transmission direction T is defined. This transmission direction T is constant over the
extension of the grid as the lamellae are arranged parallel to each other. An
electromagnetic radiation quantum 2 that impinges on the grid having a propagation
direction identical to the transmission direction T will traverse the grid without being
absorbed. Only those quanta that impinge on the topside of a lamella will be absorbed;
this fraction is given by the geometrical fill factor of the lamellae. E.g. if the lamellae
have a thickness of d = 100 um and are arranged at a center-to-center distance of 1 mm
the geometrical fill factor of the lamellae is 10%. A quantum 3 that has a propagation
direction not only insignificantly different from the transmission direction T will be
absorbed with high probability. The absorption probability depends on the geometrical
dimensions, the lamella material, the energy of the quantum and the propagation
direction of the quantum. Instead of an alignment as shown in Fig. 6, the lamellae of the
second set of lamellae 6 can also be positioned in the center between two lamellae of
the first set of lamellae 5. This would allow for manufacturing a grid with a high
density of lamellae while the thickness of the carrier material between the channels
remains as much as about twice the effective distance of the lamellae. The risk of
breaking the carrier material during manufacture is thus strongly reduced.

In Fig. 7 another embodiment of a grid according to the invention is
shown in a side view. The grid shown in Fig. 7 differs from the grid shown in Fig. 6 in
that the lamellae of the first and of the second set of lamellae 5, 6 are focused. This
leads to a transmission direction that changes over the extension of the grid 1 as can be
seen from the two transmission directions T shown in Fig. 7. In case the lamellae are
focused on a focal spot of a radiation source (e.g. an X-ray source) or on a hot spot then
the primary radiation will traverse the grid essentially without being absorbed.
Radiation quanta that are scattered in an object (not shown) so that their propagation
direction is changed will be absorbed in the grid.

In Fig. 8§ a further embodiment of a grid according to the invention is
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indicated. In Fig. 8 a perspective view of a block of foam material 4 is shown where the
first set of cavities 7 is formed in focused fashion and the second set of cavities 8 is
likewise formed in a focused fashion but the cavities of the second set of cavities is
perpendicularly arranged with respect to the cavities of the first set of cavities. After
insertion of the lamellae into the cavities, such an arrangement results in a two-
dimensional grid arrangement, where the lamellae of the first and the second set of
lamellae form individual channels when viewed in transmission direction. Even though
at least twice the height is required for such a two-dimensional grid when compared to
e.g. a cast lead grid as used in nuclear medicine devices, the present embodiment of a
grid according to the invention overcomes the problem of meshing the lamellae as they
do not need to be physically intersected. The foam material stabilizes the lamellae. The
grid can be seen as one module of a large grid, so that a large area can be covered with
a number of grid modules positioned in a matrix-like arrangement.

Fig. 9 shows a top view of the lamellae of the grid of Fig. § after they
have been inserted into the cavities. For the sake of clarity the first set of lamellae is
shown as well as the second set of lamellae to better show the two-dimensional grid
structure that has been achieved. This two-dimensional grid according to the invention
has been achieved without the need to saw through the first set of lamellae to insert the
second set of lamellae. There is €.g. no risk that the lamellae fray out when they are
sawed through.

In Fig. 10 a schematic depiction of a nuclear medical (NM) imaging
device (e.g. a gamma camera or a SPECT scanner) is given. The main feature of an NM
device is a detector arrangement D for detecting radiation emitted from an object 20
(e.g. a patient or an animal). The detector arrangement consists of a detector 30 for
detecting electromagnetic radiation and at least one grid 1 for selective absorption of
electromagnetic radiation. Further features of the NM device, e.g. a gantry to which the
detector arrangement is mounted, are not shown. In NM imaging, the object receives an
injection of a radioactive isotope, typically a gamma emitter or a positron emitter
(which will lead to two emitted quanta after annihilation of the positron). The
radioactive isotope is typically attached to a molecule that specifically attaches to a
certain type of tissue, e.g. heart tissue or cancerous tissue. In Fig. 10 a radiation

emitting region 21 is indicated. It is then of interest to achieve an image of the body to
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identify the regions to which the radioactively labeled molecules have attached. For this
purpose a parallel grid 1 as shown in Fig. 10 is required. A parallel grid 1 allows for
achieving planar images of the object 20 where the radiation emitting regions 21 are
imaged as sharp areas. Radiation emitted from the radiation emitting regions in
transmission direction of the grids is essentially transmitted (indicated by full lines) and
radiation impinging on the grid at an inclined angle will be absorbed (indicated by
dashed lines). In the exemplary embodiment shown, the detector arrangement D is
equipped with four grids 1, but a detector arrangement could also have one grid or e.g.
16 grids arranged in a 4 x 4 matrix over the detector 30.

In Fig. 11 a schematic depiction of a CT device is given. The CT device
comprises an exemplary detector arrangement D having a detector 30 and a focused
grid 1. In another embodiment, the detector arrangement has a curved detector and
several focused grids mounted on top of the detector. The grids are focused on the focal
spot of a radiation source 40. This leads to the absorption of radiation scattered in the
object 20 (indicated by dashed lines) and to the transmission of primary radiation
(indicated by full lines). Hence, a CT detector images the attenuation properties along
the line between the focal spot and a respective detector element. Dense objects regions
22 having higher attenuation properties will lead to a stronger absorption than other,

low absorbing regions of the object.
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CLAIMS:
1. Grid (1) for selective absorption of electromagnetic radiation (2, 3) that
comprises

- a block of a rigid foam material (4), the foam material being essentially
transparent to the electromagnetic radiation (2, 3),
- a first set of radiation absorbing lamellae (5), and
- a second set of radiation absorbing lamellae (6),

the first and the second set of lamellae being arranged in the block of
foam material so that a radiation transmission direction (T) is defined, the first set of
lamellae and the second set of lamellae being arranged on top of each other with respect

to the transmission direction (T).

2. A grid according to claim 1, wherein the first set of lamellae (5) is
arranged in a first set of cavities (7) that extend from a radiation entrance side (E) of the
block of foam material (4) into the foam material and the second set of lamellae (6) is
arranged in a second set of cavities (8) that extend from an exit side (X) of the block of

foam material (4) into the foam material.

3. A grid according to one of claims 1 or 2, wherein the first set of lamellae

(5) is arranged in a crossed fashion with respect to the second set of lamellae (6).

4, A grid according to any one of claims 1 to 3, wherein the first set of
lamellae (5) and the second set of lamellae (6) are fixed to the foam material by means

of a glue material (9), particularly an electromagnetic radiation resistant glue.

5. A grid according to any one of claims 1 to 4, wherein the lamellae of the

first set of lamellae (5) are arranged parallel to each other.
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6. A grid according to any one of claims 1 to 5, wherein the lamellae of the
second set of lamellae (6) are arranged in alignment with the lamellae of the first set of

lamellae.

7. A detector arrangement (D) for detecting electromagnetic radiation

having a grid according to any one of claims 1 to 6.

8. A medical imaging device having a detector according to claim 7.

0. A method of manufacturing a grid for selective absorption of
electromagnetic radiation, the method comprising the steps of

- providing a block of a rigid foam material (4), the foam material being
essentially transparent to the electromagnetic radiation,

- forming a first set of cavities (7) in the block of foam material (4) so that
the first set of cavities (7) extends in a radiation transmission direction (T),

- forming a second set of cavities (8) in the block of foam material (4) so
that the first set of cavities (7) and the second set of cavities (8) are arranged on top of
each other with respect to the radiation transmission direction (T), and

- arranging a first set of radiation absorbing lamellae (5) in the first set of
cavities (7) and a second set of radiation absorbing lamellae (6) in the second set of

cavities (8).

10. A method according to claim 9, wherein the first set of cavities (7) is
formed from an entrance side (E) of the block of foam material (4) into the foam
material and the second set of cavities (8) is formed from an exit side (X) of the block

of foam material (4) into the foam material.
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