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9 Bad newsfirst ...

X4 gel-pack with sensor face down
+ 10um curvature + vacuum ...

— 4 Sensors
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@] Good news-— still working

0Sr 1 min
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9 Xray Florescence

 PANalytical X-pert system, Cu target X-ray tube 50
keV,10 mA.

Sheets of different materials were placed approx. 10
cm in front of the tube and the backward emitted
fluorescence photons were measured

— GaAs. Ko/KB of Cd (23.1/26.1keV), Sn(25.7/ 28.4
keV), Pd (21.2/ 23.8 keV), In (24.2 ] 27.3 keV) and Cu

(8.05/ 8.9 keV).
L-lines of Pb at 10.5 and 12.6 keV overlap with Ga
fluorescence at 9.2 and 10.2 keV and As fluorescence at

10.5 and 11.7 keV and could not be fitted properly.

— Si:Cd(23.1/26.1keV), Pd (21.2/ 23.8 keV), In (24.2/
27.3keV) and Cu (8.05/ 8.9 keV)
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Energy calibration
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e Single pixel spectrarealigned — threshold spread removed
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Energy calibration
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Cd fluorescence vs sensor bias voltage
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Photopeak position vs depletion voltage
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Photopeak position moves at low bias voltages due to charge sharing



peak count

Photopeak count vs depletion voltage
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peak2bg

Photopeak/background vs depletion
s voltage
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@)l Depletion depth estimate using Cu K

7 regions of interest on the sensor used to
cAalclllate the ral ative detection efficiency
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counts
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Cu flourescence
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Estimation of undepleted layer
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&l Summary

Successfully bonded to MPX2, good bonding
quality in spite of sample bow

Almost imaging quality

GaAs very brittle — requires careful handling

L ow |leakage (cracked/broken sensor)
<200uA @100V

Good spectroscopic response
not fully depleted at room temperature, <50%
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Future work

*New samples available bump bonded to Timepix
e|nitial characterization indicates comparable behaviour
*M easurements to be repeated with cooled devices
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Simulation of charge deposition
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Deposited energy spectrum

As Ko escape As Ko As Ko escape As Ka
102 _u T . T ) T _é_ 102 :ul T . ||: _é_
GakKa | | GaKa ~ Ga Ko | | GaKa, [+
T 5: | escape
_ : qTI : :
] - |
[ | |
— | p— i} | |
3 £ 10 ﬁ | |
I | |
I | | EFEIE'_I—EIE
I | |
I: [ |
I . I
l: o [
I S |
I Sl I
I o |
II 1 i 10-2 _I II 1 |I. 1
20 0 10 20 30 40
Energy [keV] Energy [keV]

Simulation monochromatic 20 and 40 keV | Pixelsize | % in photopeak @ E,

photons in 300 um thick GaAs sensor 20keV | 40keV

0 0
IWORID 2007 L ukas TIugos 55 pm 64.1% |58.0%
300um | 856% |85.0%




[au]

x 107 Si, 55pm square X 300um, 10 keV

— single pixel 100e
—— 2x2 summing 200e”

2 4 6 8 10 12

energy [keV]

14

[au]

%] 300 um Si, 120 V

x 107 Si, 110pum square x 300um, 10 keV

— single pixel 100e
| —— 2x2 summing 200e

2 4 6 8 10 12 14

energy [keV]

ut 120V/300um >=5.8e3 cm

IWORID 2007 Lukas Tlustos



300 um GaAs, 650 V
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