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Physics Motivation

0= (pn — pp) /P
E (p,6) = E(p,0) + Egym (p) - 6% + O (5*)
Esym (10) ~ L (/07 1) — L (/07 O)

Phys. Rev. C 94, 034608 (2016)
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SnRIT TPC and Experiment

e Reaction (270 AMeV)

- 132Sn + 124Sn, 1245Sn + 112Sn
- 108Sn + 124Sn, 1085n + 112Sn

* Typical Event
- Particles: i, p, d, t, 3He, 4He
- Collision event: 20~60 tracks
- Momentum range: 50 ~ 3000 (MeV/c)
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Typical Events in SmRIT TPC
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SnRITROOT

e STRITROQOT is framework for SmRIT-OTPC simulation, data reconstruction and
analysis.

* Developed using FairSoft(software package), FairROOT(ROOT based framework).
Mainly used packages are ROOT, Geant4, GENFIT and RAVE.

FairSoft (ROOT, Geant4, Genfit, RAVE etc.) FairROOT

SnRITROOT
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Charge (ADC)
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Hit Finding Algorithm
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* Hit is found from early time signal to later time bin signal.

 Each pulse is removed after fit.

Examples of multi-pulse fit:
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Track Finding Algorithm
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Efficiency

Hit Reconstruction Efficiency

* Single-hit finding efficiency

- Measured from pads with single-track going through. )
- Efficiency falls as y-position is close to beam spot; y~220 mm. 0'8;_
- Overall efficiency is around 95 %. :C? 0.6~
* Two-hit separation efficiency 54
- Measured from pads with two-track going through. 0'2;_
- Efficiency is counted from number of found second hit. e S T |
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GENFIT and RAVE

* GENFIT, a generic track-fitting
tookit and RAVE, a vertex
reconstruction toolkit.

* Both packages are free c++
packages and mainly been used
for cylinderical shape detector
system.

e STRITROQOT has successfully
applied two tookits in rectangular
detector system.

e Measured vertex resolution:
- x-axis ~ 4.73 mm.
- y-axis ~ 3.79 mm.

- z-axis ~ 2.11T mm.
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Particle Identification
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Summary

* For study of symmetry energy, StRIT experiment was done in 2016 summer at
RIKEN-RIBF using SmRIT-TPC. Four main collisions(1325n + 124Sn, 124Sn +
1125n,108Sn + 124Sn, 1085Sn + 1125Sn) data was taken.

* SnRITROOT software is developed on top of FairROOT framework for simulation,
reconstruction and data analysis.

* Hit track finding efficiency is measured ~ 90 %.

* Reconstruction efficiency is measured ~ 95%.

* GENFIT and RAVE are implemented to rectangular detector system for first time.
* Vertex resolution was measuered (4.73, 3.79, 2.11) (mm) for each axis.

* Energy loss spectrum in function of momentum agree with Bethe-Bloch formula.

* 11, p, d, t are distinguishable.



