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MPPC, a Multi-Pixel Photon Counter [1], belongs to the
family of the silicon photomultipliers similar and competi
tive in many respects to the standard photomultiplier tubes
The main advantage of these fast light sensors, apart from a
small size and relatively low biasing voltage, is their imse
sitivity to magnetic fields. This was the main reason to test
them as light readout devices for prototypes of the Trigger
Array designed for the SAMURAI experiments at RIKEN
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[2]. The Trigger Array hasto proyide fast (100-150ns) trig- e 2 ins]
ger and veto signals for the SPIRIT TPC chamber placed
inside the 0.5 T magnetic field of the SAMURAI magnet. 5o

4s0F DIRECT

The veto signal has to be generated for heavyZ8) frag-
ments passing through the TPC, enabling a quick closure
of the gating grid in that case. Thus, the array has to pro-
vide in addition a possibility of charge discrimination. A
schematic setup of the beam test is presented in Fig. 1.
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H3 readout using the WLS and direct methods with the 500

\\ MHz digitizer.

The WLS readout has been tested because, in the first
place, it should assure a better position independence of
the amplitude. First tests also showed a slightly better am-
plitude resolution and a higher light collection, about 40%
Figure 1: Schematic beam test setup. more as compared to the direct readout. The estimated

. .. charge resolution around Z=7 amounts to about 1.6 units
During the S333 beam test, the 300 MeV/nucleon nitro- 9 - " . . un

gen ions were passing through the 2 mm thick BCA12 plaof atomic number Z. Since the TPC measurements do not
S ) . ) . allow f high intensit t :
tic scintillator wrapped with a highly reflective ESR foil. ow for very high beam intensity measurements anyway

: : ; a slightly better timing performance of the direct readout
The signals were read out in two ways: using the twdl.1 gnty gp

: . ; was found not to play a decisive role in selecting the fi-
mn? MPPCs with 10000 pixels attached directly to ON&,al readout method. The final design of the Trigger Array

\s;:IdLeSm;.:)he Sé:iglt:ilsl;ztor ar(ljd u?i;\g thE vglr?ve Lengthﬂ? hiftingassumes the WLS readout which assures a better position
,fiber ( ) read out from both ends by the Samﬁldependence of the pulse amplitude, a fast rough charge

typeﬁf l\élPI?tﬁs ontthe gthgr S'%Ie]; Tthe currer;.tf'pulse;s Weél:étermination of the passing through ion, and the on-line
amplified with custom designed fast preamplifiers [3] an onitoring of the amplitude deterioration due to the radi-

d'gF'F'Zeg' uhsmg the 500 lMHZ’ V1f730 ?lglttrl]zer. i ation damage of the plastic scintillator. The usage of our
g. 2 Snows a Sample wave-form for three nitrogen prog, ) designed [3] high stability and temperature com-

jectiles coming close in time. On average, the WLS ﬁpzﬁ nsated power supplies for the MPPCs is an additional
introduces about 2-3 ns delay as compared to the dir ggvantage

readout. The direct readout provides about 1 ns better time
resolution (about 15 ns FWHM) and about 0.5 ns faster rise References
time (about 4.6 ns between 10-90% of the amplitude).

[mim)
2 x MPPC

[1] http://mww.hamamatsu.com

*Work supported by Polish National Science Center (NCN)trech
Nos. UMO-2013/10/M/ST2/00624, UMO-2013/09/B/ST2/04064
T jerzy.lukasik@ifj.edu.pl [3] P.Lasko, PHD thesis, Jagiellonian University, in pnegin.

[2] https://groups.nscl.msu.edu/hira/sepweb/pageséiotml

DOI:10.15120/GR-2015-1-MU-NUSTAR-NR-18 213


https://core.ac.uk/display/52604012?utm_source=pdf&utm_medium=banner&utm_campaign=pdf-decoration-v1

MU-NUSTAR-NR-18 GSI SCIENTIFIC REPORT 2014

214 DOI:10.15120/GR-2015-1-MU-NUSTAR-NR-18



