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Goals

— Validation of PANDAroot simulations for
electromagnetic channels:

* Tracking efficiency for electrons and pions:
mainly checked for muons up to now

* Momentum reconstruction:

study of momentum resolution for electrons with Kalman filter:
pb of radiation, is another method needed?
* e/ mdiscrimination using dE/dx
— Use simulations to check/improve the parameterization of dE/dx
— Use prototype results to validate the simulations

— Feasibility studies for TDA measurement in pbar p —
nlete-



STT structure

—> 4636 Straw tubes in 2 semi-
barrels around beam/target
Cross-pipe

— 23-27 planar layers in 6
hexagonal sectors

— 15-19 axial layers (green) in
beam direction

— 4 stereo double-layers for 3D
reconstruction, with
+2.89° skew angle (blue /
red)

— Gas: Ar/CO, at 2 bar
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Simulation for T and e-

15000 events it and e” with pgun mode
(single particle events)

e Momentum: from 0.05 GeV/cto 5 GeV/c
* Theta:from5° to 140°

* Phi:[0° ,360 ° ]

* preliminary studies of STT response to m and e :

- Acceptance considerations: select STT hits associate
with 1t from MC track

— secondary particles study
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Numbers of STT hits for 1T
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Dependence on momentum and ¢
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Secondary particle(from 1) study

Entries 15000
Mean 26.67
RMS 21.91

10°E

10%E
At the level of MC simulation(PndSttHit class):
—=29.1% of hits from STT associated with secondaries

- 14.8% of events reaching STT with at least 1
secondary particle.
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Nature of these secondary particles?

0 40 60 80 100 120 140 160 180 200 - Investigation in PndPidCandidate class (at least 1

: h k
Num of point dans STT charged track reconstructed)

Red: points associate with
primary rt MC track
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Numbers of it interacting before reaching STT
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The secondary particles

Study from the PndPidCanditate class 10°

Total numbers of track found: 14803 ;2

Numbers of primary " : 13110 (88.6%)
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P:554 (3.7%)
Pi-: 578 (3.9%)
Pi+: 165(1.1%)
Mu-: 95(0.6%)
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Origins of secondary particle

Possible reactions producing secondary particle

2 TU->pv bar (decay)(ct=780cm)

2>  mA->k((mn) +...... (multi pion product)(c<«>1 barn)
n®->yy ->e*ey  (conversion)(P = 2%~10%)
T -> Uty (decay)
TCA->np + ...... (absorption)(c~500mb)

2\

A>T A (elastic scatting)(o~200mb)



Secondary proton study
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Secondary 1t study
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Secondary u study
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Simulation for electrons

L Entries 13985
e Mean 10.8
104_ RMS 2.079
- Pdg code of all
. reconstructed particles
10°
i ot
107 H
r_||111||x||11|||l|| |I llllllllllll
-40 -30 -20 -10 0 10 20 30 40
- _ Entri 327
200 B Mr:agr?S 2.523
180:_ RMS 10.71
160 secondary particles e
1401
120;— ] N
100F- €
80;—
60;—
401
20 .
:.1/11.2/.2011%. . . . 1 i STy IBmsongl\/IA
=30 -20 -10 0 10 20 30

Based on reconstructed primary electrons
Reconstructed primary electron: 13658
Possible natures of secondary particles:

e A->e Ay

y -> ee* (conversion)
O electrons
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Secondary particles study

title
h1
Entries

Mean
RMS

100
0.3(
0.5(

80

60

40

20

1 ll—lll—il—llll—lll—llllllllllllllllll
15 2 25 3 35 4 45 5

Momentum of secondary e GeV/c

i |
00 05 1

title
h1

120__ Entries 201 ]

C Mean 17.51
100 LRWS 5.406 -

- v | (conversions)
80— i

- e |delta electron
60_—
40—
201~

B 1 I 1 1 1 I 1 1 1 1 I 1 1 1 1 I 1 | 1 1
Y20 -0 0 10 20 30

Very low energy secondary electrons

1/12/2012

Binsong MA

Pdg code of mother palft.

The same
numbers of e*
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Conclusion and future work

Simulation of m"and e [50MeV/c, 5GeV/c]

Production of secondary particles in MVD not negligible,
29.1% of STT points due to secondary particles ()

Global understanding of the origin of secondaries
After reconstruction ~11.4% of secondaries for 1
~2.4% of secondaries for e-
dominated by low energy particle.
Future work: momentum resolution
dE/dx with STT



