SiPM properties study
by
INFN Roma-1
and
University “la Sapienza” of Rome

- first results

C. Bosio, S. Gentile,
E. Kuznetsova, F. Meddi



SIPM customers and producers

AHCAL
scintillator tiles with WLS fiber and SiPM
_ : HEP, astrophysics, medical

apps...

w produced by :

- MEPhI /| PULSAR ( Russia)

- Obninsk Uni /| CPTA ( Russia)
- HAMAMATSU (Japan)

- IRST (Italy)

- SensL (Ireland)
-2,



SIPM STUDIES at ROMA

First steps:

- Development of the test setup and measurement procedure
- General measurements of the SiPM response to LED light
(single photoelectron spectra)

- Comparison of SiPM produced by different manufacturers

SiPM samples : Measurements :
- Obninsk Uni / CPTA - Current-Voltage characteristics
- HAMAMATSU - Response to low-intensity light
- FORIMTECH /| CPTA (UV LED)

- IRST



SINGLE PHOTOELECTRON SPECTRUM
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Parameters :
- Gain
- Width of the pedestal and single pe peak
- Efficiency of light registration

- Crosstalk between pixels



LED DRIVE
Low intensity fast light pulses :

LED drive from Institute of Physics ASCR Prague
- developed for Calibration and Monitoring Board

- external trigger
- variable current pulse width

- variable current pulse amplitude

« Common mput for
signal LED-trigger,
lemo, 50€2

¢ One 12V (60mA)
supply, protection

« Rise time 2ns,

tested with PS050 scope

probe (8pF. S00MHz)
C=8pF. L=30nH

f =290MHz
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SETUP @ ROMA1
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FIRST RESULTS - light response
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SPECTRA TREATMENT : INITIAL PROCEDURE
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relative gain [ADC ch]

SPECTRA TREATMENT : PRELIMINARY RESULTS

100
- HAMAMATST Q.73 L
- IRST 24 .7 -
80 .
- Obninsk/CPTA 11.4 a7
- FORIMTECH 15.2 P
et
60—
.
= =
40 —
P e . [y
x,’ it e
X,’ ' -ilm e ]
20— —— -1 i
LT He ool
il_—-'—i_-
0 | | |
0 1 2 3 4

Uhias_uhrd [V]

No temperature control yet :
-<T> ~24 °C
- AT'(one sample) ~2 °C
-AT(all)) ~ 4 °C



[ADC ch]
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SPECTRA TREATMENT : PRELIMINARY RESULTS
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SPECTRA TREATMENT : PRELIMINARY RESULTS
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NEXT STEPS

Highest priority :
- setup improvement (noise reduction, temperature control...)
- further development of the spectra treatment procedure (efficiency, x-talk)
- measurement program extension

- repeat the measurements for more samples

After establishment of the full measurement procedure:

- measurements of PDE as a function of light wavelength



THANKS!

Valeri Saveliev, Ivo Polak, Nicola D'Ascenzo



