Proceedings of the DAE Symp. on Nucl. Phys. 56 (2011) 1072

Simulations of SSPM based scintillation detector for PANDA
U.K. Pal, B.J. Roy, V. Jha, H. Kumawat, A. Chatterjee and S. Kailas

Nuclear Physics Division, Bhabha Atomic Research Centre, Mumbai-400085, India

The Facility for Antiproton and lon Researchinitiative to implement this new SciTil detector
(FAIR) is a future project at GSI which will in the PANDAroot simulation framework so that
extend hadron physics studies up to the charsimulations can be performed for this detector in
meson region using antiproton beams togetherctual geometry configuration along with the full
with a state-of-the-art PANDA (acronym for PANDA detector.

antiProton ANnihilation at DArmstadt) detector.

The physics aim, in a broader sense, is to addrefsplastic scintillator (equivalent to Bicron BC-
the fundamental problems of hadron physics andi08) tile of dimension 3 x 3 x 0.5 cm”3 has been
aspects of Quantum Chromo Dynamics (QCD) aised. Silicon photomultiplier (also known as
low energies. The proposed work in India [1]Geiger-APD) of size 3 x 3 mm”2 is glued to the
will consist of several parts: (i) development of ascintillator  tile.  Simulations have been
SiPM based scintillation tile hodoscope for TOFperformed by placing the SiPM at different
information, (ii) development of a luminosity locations as shown in Fig.1. The initial aim is to
detector (silicon strip detector), and (iii) find an optimum position of the SiPM that
simulation studies of these detectors design gsovides better light collection efficiency. Kaon
well as physics case studies. The present papgeeams of momentum 1 - 6 GeV/c (that are
reports the initial simulation studies that have

been started at Nuclear Physics Division (NPD
BARC, on the silicon photomultiplier(SiPM)
based fast scintillation detector (SciTil). Th
hardware development activities on this SciTi
detector, that are also going on in parallel
NPD, has been reported in an anoth
contribution to this proceedings.

We have started simulation activities with
Monte Carlo simulation program SLitrani.
SLitrani stands for_ldght TRansmission in
ANl osotropic media, with ‘S’ having the
meaning of super. It is a general purpose Monte
Carlo program that simulates light propagation in
isotropic media (it can also be used for
anisotropic media). It is basically built upon
ROOT. Therefore, any geometry set-up that is
supported by ROOT geometry TGeo can be
used. The program SLitrani has been installed
and made running at BARC. In order to learn Geometry 3

and to start with, we have taken a macro file thdtig.1. Three different geometries used in
was written by a summer student at GSI [2]. wsimulation. Geo-1) SPM at centre, Geo-2)
have performed several trial runs and resultSiPM at one corner, Geo-3) SPM at middle of
were verified. We then modified the program tdhetile surface.

incorporate different geometry, source particle,

energy etc. In parallel, we have taken an

Geometry 1 Geometry 2

*
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expected to be produced in pbar - p interaction irsuch kind of photon detector coupled to plastic
PANDA experiments) have been simulated andcintillator is expected to provide a very fast
are passed through the tile. Photons, generatdéthing (sub-nano second timing): one of the
due to the interaction of kaons in the scintillatomain ideas behind incorporating this detector in
tile, reach to the SiPM either directly or throughPANDA to provide a fast trigger and additional
( TOF information. For this, timing analysis is

several reflections. The collection efficien
@ éqeing performed. Results will be discussed.

is then defined as the fraction of the total numb
of photons seen by the SiPMNseen ) to the

Acknowledgments:
total number of photon produc®dgenerated

The simulation & development work on this
e = NSeen / Ngenerated. scintillation tile detector are being done in close
collaboration with the HAD-1 group at GSI. We

L - thank the GSI team for this.
Our initial simulated results for the efficiencyear

tabulated in Table 1 for three different

geometries and three energies of kaon beam. TrBeferenceS

efficiency also includes quantum efficiency of

the SiPM (data for quantum efficiency vs.[1] S.Kailas, B.J.Roy, D.Dutta, V.Jha, R.Varma,
Wave|ength taken from Hamamatsu makéon behalf of the India PANDA CO“aboration),
MPPC). The simulations are also being carriefurrent Sci. V100, 690 (2011)

out in different geometry as well as with proton

and pionbeams. [2] Simulations on the barrel SciTil detector of
Panda, Stefano.Casasso, GSI, summer student
Table 1. report, 2010.
Kaon € | €@ | €®)
Momentum | (Geo | (Geo |(Geo | — _ _
(GeVlc) metry | metry | metry- *Corresponding  author: bjroy@barc.gov.in
1) 2) 3) uttamp@barc.gov.in
1.0 4.10 4.14 4.05
3.0 4.14 4.18 4.03
6.0 412 | 419 | 4.03

The one of the main drawback of G-APDs is that
they are bit noisy (since it works in the Geiger

mode), that limits the use of this device in a
situation where single photon/few photons are
expected to be counted. The present simulation
shows that in all of these geometries, sufficient
number of photons is expected to reach the
SiPM. A threshold of few photons can then be
applied electronically to make a significant

reduction of noise/ dark count.
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