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Research outlines
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by means of low-energy radiation scans with a collimated source
means of low-energy radiation scans with a *1Am collimated source

Study of two particular aspects:

Studgliatibmapt@nicatiorazpaetsin each detector segment
» satidlitenpetakrin dhenenersyispeathadetector segment

» satellite peak in the 241 Am energy spectra




Experimental set-up

Two different kinds of
measurements:

irradiating from below the
detector

irradiating from the side
of the crystal
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from the side



Moving between
two opposite corners

We observed attenuation
zones in the middle of
each segment

full-energy peak integral [counts)

- collimated source, in front of the detector

- Integrals of the full-energy peak at 59.54 keV, from the core
and the segment spectra
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Moving between
two opposite corners

We observed attenuation
zones in the middle of
each segment

Not always at the same
angle or distance from
the centre

full-energy peak integral [counts)

- collimated source, in front of the detector

- Integrals of the full-energy peak at 59.54 keV, from the core
and the segment spectra
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Moving between - collimated source, in front of the detector

two opposite corners - Integrals of the full-energy peak at 59.54 keV, from the core
and the segment spectra
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It is not a ring, but single



Moving around the - collimated source, in front of the detector

attenuation zone in the E - Integrals of the full-energy peak at 59.54 keV from the core
segment spectra, normalized to the maximum value
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Moving around the )

attenuation zone in the E -

Integrals of the full-energy peak at 59.54 keV from the core
segment spectra, normalized to the maximum value

collimated source, in front of the detector
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Dimensions of the order

0m8 — T T T 1 ' 1
- - 0.95
of 1;5 2 mm, but we 34.385 |-
don’t know its shape 0.9
Maximum attenuation | '
about 20% y [cm] 34.085 - 0.8
33.935 | - 0.75
33.785 h
1 : | \ ] . | ; ] ) 1 |

12.1 12.4 127 13 133 136 13.9

x [ecm]




Material

From the attenuation rate it
can be derived:

Not only Teflon

Some heavier materials

Indium X-ray peak

Probably these spots are
the electrical contacts
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Intensity [counts]
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In each spectrum, in
every segment

Increasing of the area
near the detector borders

Not always the same
centroid position (51.2 -
52.5 keV)

Same area in the
attenuation zones
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siadaral scan

In each spectrum, in every
segment

Different shape and centroid
position (from 48.8 to 49.4
keV) irradiating from the side

Increasing of area and
centroid position, getting
closer to the detector
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siadaral scan

In each spectrum, in every
segment

Different shape and centroid
position (48.8 - 49.4 keV)
irradiating from the side

Increasing of area and
centroid position, getting
closer to the detector

Ratio from 19% to 41%
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Then...

> It can’t be forward scattering inside the lead collimator hole:

- The photons can’t undergo scattering of angles ~180°, so it should be given by multiple scatterings at smaller
angles, but this enlarges the probability the photons are absorbed by the lead.

- The satellite peak area doesn’t change in the attenuation zones: if these low-energy photons come from the
collimator, they should be absorbed even more than the FEP photons; at the end, the sat/FEP ratio should
decrease

- Strong dependence on position: this phenomenon isn’t given only by the source and the collimator

» BACKSCATTERING from the surroundings & Ge X-ray escape
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Satellite peak area decreases
with the distance from the
detector

Also decreases if Al case
around source and collimator
is present

Backscattering from the

surroundings is attenuated
when the Al case stops the
photons escaping laterally
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Sgtallitbeealeinithe the - GEANT4 SIMULATIONS by Dawid Rosiak (IKP): 60 keV

spétainGBANEIN
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collimated source, in front of the detector
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There are no variations of
the peak area when
changing the diameter of
the collimator hole

(while the ratio sat/FEP
increases decreasing the
diameter)
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There is no dependence
on the collimator hole
diameter
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Increasing of the peak area
with the air density (the
ratio sat/FEP increases). It
disappears in vacuum.

Backscattering from the
surroundings and from the
air

Intensity [counts]

GEANT4 SIMULATIONS by Dawid Rosiak (IKP): 60 keV
collimated source, in front of the detector
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. . - GEANT4 SIMULATIONS by Dawid Rosiak (IKP): 60 keV
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around it
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It means that those
photons are not coming
from the collimator hole

Moreover it seems that
Ge X-ray escape are not
included in these first
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experimental set-up

More Pb blocks are added
around the collimated
source in order to reduce
the lateral scattering with
the surroundings

The conical shape and the
opening behind the source
should avoid the photons
to scatter at angles ~180°
and then to come back
through the collimator
hole
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Sﬂted'ﬂﬁw set-up
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Results
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