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The construction site of PANDA experiment, R T Geometry of PANDA Detector.
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Electromagnetic
Calorimeter (EMC()
is scintillator detector used to
measure energy of the particle via
the electromagnetic interaction.
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is one type of gaseous ionization
chamber, they are used as central
tracking system
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Particle
Trajectory
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Three EMC clusters on EMC Surface
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Q The EMC quality depends on

transverse momentum.
EMC cut should also depend!

Introduction

ﬁo classify the associated EMC clusters with thh

propagated point, we consider
* Time when the particle reach EMC surface.

* The closest cluster to the propagated point,
which the shortest distance is defined by

EMC Quality = min{(Z; — gz)2}

. J

e The distance must below a cut off parametj

K which is equal to 2,500 cm2.

1x10% S
§ D _ans_t _EMQ c_ut_—_2§09
. 7 '.G:'.i':s e ' Co ]
< 1x10? * u g'{d S e E
15 | ﬁﬁ*& N
2 1x10' | ..32?‘;::2.,4""*‘ 5 RS
© - ) ‘:""af ;‘\',s?f}: L- i
S 0 r Bd. e f e
g 1x10™ ¢
®) 3
Z 1x107 | ;
_ s
1x10°% | L
1x1073 L R — —
0O 05 1 15 2 25 3 35 4

Transverse Momentum (GeV/c)

The EMC quality as function of transverse momentum
for single-electron events.
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(" ) 1x10 1 . e Correct Matches
4 1%y " Incorrect Matches
Box Generator X107 Multiple Matches
: : _ 3 [ : :
Generate single-particle event. o X107 L
- y S 1x102 [t * e
= . W ot
S 1x10" |, o
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Monte Carlo Truth Information 1x10™ Voede s R
ID of signal that stores in root files. xio? b
0O 05 1 15 2 25 3 35 4
- / Transverse Momentum (GeV/c)

The EMC quality where we distinguish between correct matches,
incorrect matches, and multiple matches

Number of Track Per Event

ID of Propagated Track ID of EMC cluster
( ) ( ) ( )
Multiple Match Correct Match Incorrect Match
More than one track in these Track and Cluster come from | «@meheslle | track and Cluster come from
events. the same MCTrack. o the different MCTrack.
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f Acceptance percentage \

®* The ratio of number correct matches
that has EMC quality less than EMC
cut to the total number of correct
matches.

&

7\

_ #fcorrect matches{ EMC quality < EMC cut}

P
Total#correct matches

* We use this parameter to calculate
the EMC cut by find the EMC quality
that provides cumulative frequency

Methodology

100 ‘ |
Acceptance = 90% I
=
B 1 m
_ 80 7 %
(&)
5 2
g 60 ] 5
o — o)
o —
2 |
IS o
S 40t o
E 1
3 o
© — =
20 + g
<
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0 v

EMC quality (cm2)

kreach acceptance percentage. J

The cumulative frequency of EMC quality for single-electron event
in transverse momentum range 0.3 - 0.4 GeV/c

-
The acceptance percentages i

respectively. And we do thi

-

~
n this work are 85%, 90%, and 95%
s for all 0.1 GeV/c momentum bin.

J
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1x10* — ] f _ T \
S Const. EMC cut = 2500 * the first peak is power-law distribution
s because at low momentum, particle
1x107 . i
| might not reach the EMC surface, that
e mean the distance between will be
5 X107 e Acceptance =90% © | infinite value.
& S Power-law |
O (2 1st-Moyal
= 119 2nd-Moyal ] ]
w10 F . * For the skewed peak, it might be
¢ o | Landau distribution because this
1x10° |~ e Cemmsasssscsseses distribution use to describe the energy
loss of charged particle traveling in
1x10" — . . . . matter, but we use approximate form,
0 1 2 3 4 5 .
Transverse Momentum (GeV/c) u<nown as the Moyal function. J
[ )
—z . PT — H4
C( ) — En + (a )—k’ 4+ EA’l e—%(l‘l-i'e 1) 14 EA’2 6—%(372-*-6 2) where z; =
br) = Lo pT , O
V2mo V2To9 2

¢ t J
[ Power-lawj [ 1st-Moyal j [ 2nd-Moyalj
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Acceptance  85% 90% 95% ot
. Const. EMC cut = 2500
Eq 0.796 0.869  0.954 S
a 1.634  1.699  1.629 TR Acceptance =95% 0 |
k 5664 6.104  6.486 Ng 102; § ) Acceptance = 85% LI
Eaa 10.820 18.259 34.542 = Oh ;5978%8%
o1 0.118 0.109 0.108 O 101 18 Ko T
n 0.904 0.803  0.734 R 2 “REESS8R0 000
Fao 3.699 8121 14.156 100 o RSSRRasse
o 0.271 0275 0.285 i
2“2 1.543 1.426 1.408 10" o_I 05 1 15 2 2|.5 3 35 4
X" /ndf 0.357 0.991 9.278 Transverse Momentum (GeV/c)
The table of fit parameter for electron and acceptance The EMC cut for electron as function of transverse momentum,

for different acceptance
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100 100
95 . 95
[72]
n
o
> o
S 9t 1 2 90
o £
@]
o
85 . 85
Electron —l— Electron ——
80 Positron _.._ | l 80 | | Positron —,—
85% 90% 95% Const. 85% 90% 95% Const.
Acceptance Acceptance
Purity vs. Acceptance Completeness vs. Acceptance
, Number of correct matches Number of correct matches
Purity = , Completeness =

Total number of matches

Possible correct matches
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(’chis work, we developed the EMC cut for PandaRoot simulation framework to\
classify EMC cluster and propagated track.

*By varying the cut parameter as a function of transverse momentum which is
defined by power-law and double-Moyal functions.

*Qur simulations show that the purity of both particles species can be increase by
3-4% compared to the default value.

* Next we are aiming to do, is we will try to understand the physical meaning of

Qch parameter in the equation and try apply the machine learning to this projy
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