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4 | .Introduction -

* Main advantages of the certum-doped lutetium yttrium silicate (LYSO:Ce) crystal: high density, high light output, fast decay time
and non-hygroscopic
* Silicon Photomultipliers (S1IPMs): high gain, immunity to magnetic fields, compact structure and single photon detection capability

\_ * Scintillator detectors combining SiPMs and LY SO show great potential to improve the performance %
/2 Material and Methods * Source with 662 keV gamma-rays from 3/Cs
3 types of SiPMs from Hamamatsu *  Waveform sampling with CAEN DT5751
» 2 pieces of LYSO:Ce crystals (3x3x3 mm?) with different surface finish, Signal Weeror
output d.igitizer

wrapped by different reflectors
2 kinds of coupling methods
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/3 .Optimization for Energy Resolution (ER) Measurement

2 [ '
4 | + 50 um-Polished-SG : A\ : /
* 10 um S1PM: 69.23 V *SG: Silicone Grease oI O AR to4f- \ A B+ operating voltage
» 25 um SiPM: 57.19 V Overafi - ~ * ER (ESR): 5.41% — P
+ 50 um SiPM: 54.46 V ‘l;efta s + 50 um-ESR-SG Reflectors /- * ER (Teflon):3.66% E -/ Songe
- olase * ER (polished): 5.41% E | i / R
* ER (rough): 5.06% “F h
l Y I I T
o A
* POh(Silgd-E)SRl-éls&‘V e 50 um-Polished-ESR
* ER (10 um): 14.04% : :  ER (Air): 5.97% te0=
« ER (25 um): 9.7% SIiPM Types — Surface -—) Coupling « ER (SG): 5.41% o —ESR o «%w |
_* ER (50 um): 5.41% (PDE) Finish Methods % I o energy resolution
. . : o £ 100 in the case of
 The PDE and excess noise (1.e. cross talk and after pulse) will reach a balance at the optimized s different wrappers
operating voltage, thus a optimized energy resolution can be obtained ol
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* Higher PDE, rough surface finish, silicone grease coupling and Tetlon wrapper will contribute to a e M J_ ST
optimal energy resolution

4 Energy Resolution with Saturation Correction
* C(Considering that the response of S1IPMs will deviate from linearity in the case of high light intensity, a preliminary saturation

correction method 1s applied to obtain the actual energy resolution
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from ¢°Co were used to characterize the

linearity. * red line: the local fitting (1.€. only data points

between 200 keV and 700 keV are used for fitting)

4 5.Conclusion O

* The measurement conditions for the optimized energy resolution have been studied, including the wrapper, the coupling method,
the type of S1IPMs and the operating voltage of S1IPMs

* A preliminary saturation correction method was developed and the energy resolution of 662 keV gamma-rays measured by the
S1PM of 50 um microcells can reach 7.6% after the correction
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