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Motivations

* Comparison between track reconstruction using PndSttMvdGemTracking class and
PndBarrelTrackFinding class

* Momentum resolution and track finding efficiency

* To check and compare the PANDA GEM-tracker acceptance using full geometry with
one or three stations

* Invariant mass reconstruction for the antip + p — A0 + antiA( as a important
hyperonic channel
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Small Summary from the previous presentations and its'Results

Part One :
As Reminder
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Details Reminding about the PANDA GEM-tracker Geometry on the Simulation
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Reminding Studies results about the GEM influence to improve track reconstruction

PndSttMvdGemTracking
+  Current tracking class in the framework is .
PndSttMvdGemTracking
- Tracking procedure always uses hits in
STT and MVD
- GEM hits are used for track improving
when they exist
- Contributions with STT+MVD & GEM
coincidence is not large

Jiy mass (all)

PndBarrelTrackFinder
Another tracking class in the framework is
PndBarrelTrackFinder
- Tracking procedure always uses any hits
in STT and MVD and GEM
- GEM hits are counted for track finding
simultaneously
- Contributions with STT+MVD & GEM
coincidence is good
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- The PndBarrelTrackFinder gives better results than

the PndSttMvdGemTracking in the Psi channel since
there are low momentum pions going in the forward
directions using GEM with 3 stations.
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Reminding about the Investigation of Track Finding Efficiency & Momentum Resolution
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Momentum Resolution

Momentum Resolution

B0 70 80 40
Angles of Mamentum

02 03 04 05
pHEGO _ pMGJ{ GeV

PndSttMvdGemTracing

02 03 04 05
pHEGO _ pMGJ{ GeV

PndBarrelTrackFinder

* Although momentum resolution doesn't improve too much by using PndBarrelTrackFinder class, it
could be useful to reconstruct tracks in forward directions (GEM region).
* How about the quality of track finding by using PndBarrelTrackFinder track reconstruction class and
influence of GEM to improve momentum resolution?
* By mentioning to these points : To need to continue our study in all of aspects !
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Status Report for the PANDA GEM-Tracker Simulation

Part Two :
Single Particle Study
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Single Particle Study

- We need to understand the behavior of these two classes at different momenta and angles.

- In this study , the simulation condition:
No. of Events=10000, SimEngine =TGeant4, Event generator=BoxGenerator,
Particles=Pions (211), Phirange=0 to 360 [degree],

Theta range =2, 4, 8, ..., 22, 25, 30, ..., 45 [degree]
Particles Momentum= 0.1, 0.2, 0.5, 1, 2, 5 [GeV/c]
(We need to study about low momentum pions for hyperon channel)

- For each theta and Momentum we did the simulation separately in several cases:
without and with GEM ( full geometry(3stations) — its' covering polar angle= 2° to 20°)
using PndSttMvdGemTracking & PndBarrelTrackFinder

- Macros in used for each theta and momentum:
Gem_simBox.C
Gem_digBox.C
Gem_recBox.C
Gem_recogaBox.C
Gem_recBox bar.C
Gem_recoqaBox_bar.C

- Using Revision: 29377 of PandaRoot
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Quality of Track Finding Efficiency Study with and without GEM In Comparison between using two
Track Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder

Track Finding Efficiency Versus%geta for Pion = 0.1 & 0.2 GeV/c
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- Quality of Track Finding Efficiency is not good for low momentum tracks
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Track Finding Efficiency versus Theta for Pion = 0.5 & 1 GeV/c
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- Quality of Track Finding Efficiency is getting higher by increasing the momentum of particles
- The performance of the GEM is coming to appear clearly
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Track Finding Efficiency versus Theta for Pion = 2 & 5 GeV/c
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- The performance of the GEM is good to improve the quality of Track Finding Efficiency
- There is big changes for the GEM and in case of using PndBarrelTrackFinder

N.DIVANI - GSI & HIM 11

= = 1K PANDA LVIIL. Collaboration Meeting , Mainz, 12-16 September 2016 /ﬁﬂ' HIM

G5l Helmholtzzentrum fiir Schwerionenforschung GmbH

Helmholtz-lnstitut Mainz




100

{1 Momentum of Pions = 0.1 GeV/c 1
= GEM_SttMvdGemT P s
80 e GEM_BarrelTF &
4 A NoGEM_SttMvdGemT - } --------
L v noGEM_BarrelTF =

60 '

20

e
UM
mz

e
A
~HEH

50

Efficiency [%]

40 : |

omenium of Pions = 1 Ge\/c

30 i = E GEM_SttiMvdGemT F—
=15 , ‘ $ 1 e i — - ° GEM_BarrelTF =
¥ noGEM_SttMvdGemT
v

LAaLs

s noGEM_BarrelT S
B e o o o e o e s

10 + i

100

)
(@]

M

H |
e

W | |
HE#

HHEH

H4

P=Hz= 4

HHeEEH

80 ' -

70 T

N

60

G T e e e o . [ s ot e -

e = NS e 1 — f:
entu of Pions =02 ev//c il [SEREES. s k Mo entum./ of Pions 2 e\/c

100

90

HHA
ol
i
-
iy
.
H*H

LRl a
| JL_A0 B 4

o

80

H

70 2

HH

4

60

50

40

30 T
ks = ol | S (PSS | W [N | N boedfireleseen i s e sl o T e | IRSE [FRRw
r = e o e e e e R e e e o == T e

10
2N/ s e = - Momentum-of Pions =

n & =
viomentum T ons = P € -
o] PSS

[e] 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
Theta [degree] Theta [degree]

HH

o
.:‘h
0
i
o
0]
)
N
)

=== Ik PANDA LVIIl. Collaboration Meeting , Mainz, 12-16 September 2016 /.-f- HiIm

351 Helmholtzzentrum fir Schwerionenforschung GmbH Helmholtz-lnstitut Mainz
N.DIVANI - GSI & HIM



Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder

Momentum Resolution versus Theta for Pion = 0.1 & 0.2 GeV/c
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- Momentum Resolution is not good for low momentum tracks
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Momentum Resolution versus Theta for Pion = 0.5 & 1 GeV/c
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- Momentum Resolution is getting better by increasing the momentum of particles
- Momentum Resolution is not good below 10°
- The performance of the GEM is coming to appear clearly
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Momentum Resolution versus Theta for Pion = 2 & 5 GeV/c
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- The performance of the GEM is good to improve the momentum
resolution by PndBarrelTrackFinder
- There is impressive changes for the GEM and in case of using PndBarrelTrackFinder
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Momentum of Pions = 0.1 GeV/c
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- The behavior of the PndSttMvdGemTracking & PndBarrelTrackFinding is more
understandable at different momenta and angles now

- Using PndBarrelTrackFinding class is more beneficial to see the influence of the GEM
tracker to improve quality of track finding efficiency and momentum resolution in the
GEM region below 22°
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Investigation of Track Finding Efficiency without, with 3 stations & single station GEM

Track Finding Efficiency versus Theta for Pion = 0.1 & 0.2 GeV/c
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- Bad track finding efficiency for low momentum tracks
- No any differences with GEM and without GEM
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Track Finding Efficiency versus Theta for Pion = 0.5 & 1 GeV/c
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- Good track finding efficiency by increasing the momentum of particles
- The performance of the GEM with 3stations is coming to appear clearly
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Track Finding Efficiency versus Theta for Pion = 2 & 5 GeV/c
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- The performance of the GEM with 3stations is good to improve track finding efficiency
- There is impressive shifts for the GEM with 3 stations geometry in comparison with the other cases
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Investigation of Momentum Resolution without, with 3 stations & single station GEM

Momentum Resolution versus Theta for Pion = 0.1 & 0.2 GeV/c

o T T Momentum-o Dlon 5-=0-1-GeV/e °0 MGMEI tum-of Pions =0:2-GeV/¢
o = noGEM BarelTF || 7 [TLf [ = noGEM BarelTF |
500 = e GEM_BarrelTF i 500 {19 | ‘ e GEM BarrelTF i
450 I o FirstS_GEM BarrelTF| a0l 47 s FirstS_GEM_BarrelTF|]
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g-" g ¥
" 350 " 350
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o 200 o 200
= y ' I e7 I
150+ H-F 1 150411 a- T I
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0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
0.1 GeV/c Theta [degree] 0.2 GeV/c Theta [degree]

- Momentum Resolution is not good for low momentum tracks
- At least, GEM with 3 stations geometry is better than the others
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Momentum Resolution versus Theta for Pion = 0.5 & 1 GeV/c

100 T — . . ‘ .
13 T Momentum of Pions £ 0,5 GeV/c e _II Momentum of Pions = 1.0 GeV/c
90 T = noGEM_BarrelTF — 90 1T m noGEM_BarrelTF
%0 . e GEM_ BarrelTF i e GEM_BarrelTF
1y s FirstS_GEM_BarrelTF|_| 0T 1k A FirstS_GEM BarrelTF

< 70 U v LastS_GEM BarrelTF| < 70 ‘ v LastS_GEM BarrelTF
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29: 60 $9 EQ: 60 4 5
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- | | |
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10 o p = 10 s *i
2 e N e s | =miIiLLTY Vi S S
0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
0.5 GeV/c Theta [degree] 1 GeV/c Theta [degree]
- Momentum Resolution is not good for small angles
- The performance of the GEM with 3 stations geometry is coming to appear clearly
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Momentum Resolution versus Theta for Pion = 2 & 5 GeV/c
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- Momentum resolution is almost the same in case of GEM with single station and without GEM

N.DIVANI - GSI & HIM 24

= == Ik PANDA LVIII. Collaboration Meeting , Mainz, 12-16 September 2016 /ﬁﬂ' HIiM

G5l Helmholtzzentrum fiir Schwerionenforschung GmbH

Helmholtz-lnstitut Mainz




600

550 I o ) i

‘NMomentum of Pions = 0.1 GeV/

[0

500

450 =+

-
F'N
v

noGEM_BarrelTF B ¥
GEM_| B
FirstS_ GEM_ BarrelTF| | 3

= _Momentum of Pions = 1.0 GeV/

0

- noGEM_BarrelTF

BarrelTF B

GEM_BarrelTF

L4l

-
a FirstS_ GEM_BarrelTF
v

LastS_GEM_BarrelTF

= 400 X LastS_GEM_Barrel TF | ] 1 -
e £l LTS LN TR B oA xr iy - T NN RS SESIE RS | SN OWN| DRSS SRR (TR R L
§E— 350 e =
S 300 & E
L A =9 9 K ¢ N & N = N e 0 & N w. M . |
5" 250 +—F
s 200 - T
150 1 =S + 4. L L a k. ) I e . B L L
100 —F 1+ £ 11 ¥
“ET X PY
= EA =~ i\ = :‘#tg
o L = i P —— 34 T W S S S -
i Mlomentym of Pions = 0.2 Ge\/g T Momentum-of-Pions =2 GeV/¢

550 F

500

450 | 4

350

] [ (1 T | [ e e (Ve e s S| e ] s | e howe F 5
400 . 4 + T
gl W T 4+ o

300

250 B T B ----»;—

A
v

200

150 J—F Y x

100 '""__"" Ly

50

100 ——x
o T YT T1T1E G R e """'M(:Jﬁ‘[v:llil_ m-of Pions =05 GeV/c| 4 ; i B Momenturm of Pions =5 GeV/c
80 1 W N b w0 o w0 7 ,,,_*,_,i 77777777777777
i PoA 25 W D W TR (S TR SO | R i
Lol e 5N L . N RS G S S S (NS SO VO N N S S R |6
60 1+t © I O O O O O W S OSSO (O YO & =
50 F &
i 1 il B[N | IO S| | OIS VN (SRS (TSN (AN TR (O] (T R
30 = 2
y -
20 = L 3
104 = - - ‘;,,ﬁ 777777 i e o T W T T L
oS MBS A * "t‘ LS Wi & E 3 !FW s | . *‘t P9 =+ & * ? f E .

25 30

Theta [degree]

GSI1 Helmholtzzentrum fiir Schwerionenforschung GmbH

20 25 30 35 40 45
Theta [degree]

PANDA LVIIL. Collaboration Meeting , Mainz, 12-16 September 2016 /{5" HIM

N.DIVANI - GSI & HIM

Helmholtz-lnstitut Mainz



100 100
%0 ; T ; T M .ner‘t tim-of jiOi"lS'F 50 \ic
T = noGEM_BarrelTF |
80 i 80 il e GEM BarrelTF |
I 5713 13 A FirstS_GEM_BarrelTF|-
i $ 1t SR v LastS_GEM BarrelTF[]
9 L & I L
S, 60 s 60 A
> g !
50 0 {9
: g =1
£ 40 o' 40
7 I *
30 » noGEM BarrelTF [ | £ 30 o
T ¢ GEM BarrelTF |- i
2019 A FirstS_GEM_BarrelTF| | =l
10d = | v LastS_GEM_BarrelTF| 10 -
Momentum- of Pians=5.0/GeV/e L % T
o i LA LLILY C B R N S
0O 5 10 15 2§ 25 30 35 40 45 0 5 10 15 20 25 30 35 40 45
GEM region Theth [degree] GEM region Theta [degree]
- GEM tracker with 3 stations can improve momentum resolution and track finding efficiency better
than the others
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Status Report for the PANDA GEM-Tracker Simulation

Part Three :
Lambda-Lambda Bar Mass Reconstruction Study
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Investigation of Lambda — Anti Lambda Invariant Mass Reconstruction

) ) NO - p+ & TI-
Benchmark channel including : antip + p = AO + antll\0<:
AntiAO - p- & T+
The exact mass value of the A0 and antiAO :
1115.683+0.006MeV/c2
- In this study , the simulation condition:
- No. of Events=10000, SimEngine =TGeant4, Event generator=EvtGen,
- Momentum= 5 [GeV/c]
- without and with GEM ( full geometry and single station geometry )
- Using PndBarrelTrackFinder class
- Using Revision: 29377 of PandaRoot
Momentum Distribution Plot of Pi+ Theta Distribution Plot of Pi+
u:45|:|'_ T T T n - B : : :
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Momentum Distribution of Pion [GeV/c] Theta Distribution of Pion [degree]
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Lambda0 Invariant Mass Reconstruction with and without GEM

Lambda Invariant Mass Plot
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The values of Gaussian fitting on the peak : The values of Gaussian fitting on the peak :
with GEM without GEM
Mean value of the peak=(1.116+0.000013)GeV/c? Mean value of the peak=(1.116+0.000022)GeV/c2
Sigma = 0.003162+0.000176 Sigma = 0.004109+0.000219

No. of counts under peak = 3115 No. of counts under peak = 1649
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AntiLambda0 Invariant Mass Reconstruction with and without GEM

AntiLambda Invariant Mass Plot AntiLambda Theta Distribution Plot
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The values of Gaussian fitting on the peak : The values of Gaussian fitting on the peak :
with GEM without GEM
Mean value of the peak=(1.116+0.000015)GeV/c? Mean value of the peak=(1.116+0.000029)GeV/c2
Sigma = 0.003581+0.000207 Sigma = 0.004314+0.000328

No. of counts under peak = 2962 No. of counts under peak = 1516
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Investigation of Lambda0 Invariant Mass Reconstruction
in Comparison without, with Three Stations & Single Station GEM
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Investigation of AntiLambda0 Invariant Mass Reconstruction
in Comparison without, with Three Stations & Single Station GEM
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Important Point
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Conclusion

* Invariant mass reconstruction for Lambda0-antiLambda0 has been implemented.

* we can clearly see the positive influence of the GEM to improve track finding efficiency
and momentum resolution in the forward directions (using PndBarrelTrackFinder).

* It seems to improve PANDA experiment mass resolution, using only GEM with one single
station is not sufficient.

* With 1 station GEM geometry, mass resolution and tracking acceptance:

- are almost similar to those without GEM.
- are worse than those with 3 stations GEM.

Many Thanks For Your Attention
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Status Report for the PANDA GEM-Tracker Simulation

Part Four :
Investigation of the Radiation Length
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Investigation of Radiation Length for the Materials of the GEM Detector

In physics, the radiation length is a characteristic of a material, related to the energy loss of high energy particles. The characteristic amount of matter traversed for the related interactions is

called the radiation length XO,
716.4- A ) 1432.8 - A )
oas S CIM T = g-cm
Z(Z +1)In 22 Z(Z+1)(11.319 — In Z)

¥

Xop =

The impact of the introduced material can be quantitatively described by a resulting fractional radiation length, X/X0 , which adds up in all traversed volumes j:

i - Ly
‘X/X.[J = Ll‘X J
0

where X0j and pj are the specific radiation length and the density of the material defined for the volume j, respectively, and Lj corresponds to the traversed path length therein.

In this study , the simulation condition :

- For the extraction of the GEM material map, muon particles were propagated through the detector.

Also, virtual particles (“geantinos”) were propagated through the detector . The fictitious “geantino”

particle undergoes no physical interactions but flags boundary crossings along its straight trajectory.

Five million events were simulated starting from the origin with an isotropic emission over the polar

angle, ©, and the azimuthal angle ¢@.

- Simulation Engine =TGeant4, Event generator=BoxGen, Theta Range(0.0001, 45), Phi Range(0., 360.) ,

Momentum Range (0.05, 10.0) , Beam Momentum= 15 [GeV/c]

- with full geometry of GEM detector
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Investigation of Radiation Length for the Materials of the GEM Detector

GEM Materials

On the Simulation

Station 1

Station 2

Station 3

And totally :

| E— = | §

G5l Helmholtzzentrum fiir Schwerionenforschung GmbH

Carbon
Density=2.265 g/lcm3
2.440568 kg

3.610685 kg

5.537874 kg

Gem_Diskl_Volume has 81.4294 kg
Gem_Disk2_Volume has 86.1164 kg
Gem_Disk3_Volume has 94.4239 kg
GEM_Riddle_Volume has 18.6689 kg

Copper
Density=8.96 g/lcm3
31.9322189 kg

66.7585211 kg

68.0850433 kg

Aluminum
Density=2.7 glcm3
5.43217268 kg

5.81343111 kg

6.46993688 kg

GEM_Copperbar_Volume for cables has 28.52864 kg
Gem_Disks has 308.968 kg
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Kapton
Density=1.42 g/lcm3
0.21899042 kg

0.36925732 kg

0.690296 kg

Glass Fiber
Density=2.77 glcm3
7.0290712 kg

9.5082353 kg

13.6113037 kg
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Investigation of Radiation Length for the Materials of the GEM Detector

For Muon particles

3 GEM Stations

MC Points, xy view

3 GEM Stations

MC Points, rz view
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Investigation of Radiation Length for the Materials of the GEM Detector

For Muon particles

3 GEM Stations

MC Points, xy view

3 GEM Stations

MC Points, rz view
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Investigation of Radiation Length for the Materials of the GEM Detector

For Muon particles

Polar distribution of fractional radiation length, X/X0, for GEM holding structures layers

Polar distribution of fractional radiation length, X/X0, for GEM main layers materials materials
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Investigation of Radiation Length for the Materials of the GEM Detector

3GEMStations-MC Points, xy view

E-m_||||||||||||||||||||||||||||||||

o, F e

2ol et 104
40E

20F 10¢
of

—Zﬂf— 100
—40F

—60F

=
—80 —60 —30

Material thicknesses

Radiaion length (8)

x/x0

!

10

107

T T T T T T T T [ T T T [ T T T [ T T T [ T T T T
H H H radidm .
Entries 2 .607075e+0D6
Mean 0.315
RMS D.g461 |-

0 12 14
/%0

thetaprof

Entries 5000000
Mearn 03927
Meany 01519
RMS 0.2267
RMS y o783

[rad]

For Muon particles

GS1 Helmholtzzentrum fir Schwerionenforschung GmbH

PANDA LVIII. Collaboration Meeting , Mainz, 12-16 September 2016

AGEMStations-MC Points, rz view
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test stacked histograms

o LI B B e S B B B B B B e B B B B B

2k
g="CTT
2=
=
Lt - -
MMM [ - -
) S
ETCTTT) S
T T) S
FITTTT) S
UMMM
ih"

—60 40 20 0

20 4 o0 B0

x[cm],y[cm]

test stacked histograms

71 T T T T [ T T T T T T T T T T

Y11 || CNPRUURIRN OV DUUURDONSUDRIRRRRY B PRSI

2AMMM [ [ TN . ¥ P

1iHHH}

120 140 160

Radiation length map & & ¢

0.8

180 200
z[cm]

1

L)
Map of the contributing material budget of GEM full geomatry in

terms of fractional radiation length, X/X0

41

Z HIMm

Helmholtz-lnstitut Mainz




Investigation of Radiation Length for the Materials of the GEM Detector
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Investigation of Radiation Length for the Materials of the GEM Detector

(1) 3Stations GEM, MC Points, xy view (2) 3Stations GEM, MC Points, rz view (3} test stacked histograms
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Status Report for the PANDA GEM-Tracker Simulation

Part Five :
More Results & Extra Information

N.DIVANI - GSI & HIM 44

== Ik PANDA LVIIL. Collaboration Meeting , Mainz, 12-16 September 2016 /dﬂ HIM

G5l Helmholtzzentrum fiir Schwerionenforschung GmbH

Helmhbholtz-lNnstitut Mainz




Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder
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Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder
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Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder
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Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder
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Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder
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Momentum Resolution Study with and without GEM In Comparison between using two Track
Reconstruction Classes : PndSttMvdGemTracking & PndBarrelTrackFinder
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Investigation of Momentum Resolution without, with 3 stations & single station GEM

Theta=2 to 45 degree , pion momentum = 0.1 [GeV/c]
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Investigation of Momentum Resolution without, with 3 stations & single station GEM

Theta=2 to 45 degree , pion momentum = 0.2 [GeV/c]
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Investigation of Momentum Resolution without, with 3 stations & single station GEM

Theta=2 to 45 degree , pion momentum = 0.5 [GeV/c]
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Investigation of Momentum Resolution without, with 3 stations & single station GEM

Theta=2 to 45 degree , pion momentum = 5 [GeV/c]
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Backup Slide : Investigation of Track Finding Efficiency without, with 3 stations & 1 station GEM using PndSttMvdGemTracking class
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BaCkllp Slide : Investigation of Momentum Resolution without, with 3 stations & 1 station GEM using PndSttMvdGemTracking class
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BaCkllp Slide : Investigation of Momentum Resolution without, with 3 stations & 1 station GEM using PndSttMvdGemTracking class
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. Investigation of Lambda — Anti Lambda Invariant Mass Reconstruction with and without GEM

Lambda Invariant Mass Plot Lambda Theta Distribution Plot
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. Investigation of Lambda — Anti Lambda Invariant Mass Reconstruction with and without GEM

AntiLambda Invariant Mass Plot AntiLambda Theta Distribution Plot
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BaCkllp Slide : Investigation Lambda-AntiLambda Mass Reconstruction without, and with GEM using PndSttMvdGemTracking class
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Backup Slide: Investigation of Lambda — Anti Lambda Invariant Mass Reconstruction

. in Comyarison withoutI with Three Stations & Single Station GEM using PndSttMvdGemTracking class
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Backup Slide: Investigation of Lambda — Anti Lambda Invariant Mass Reconstruction

. in Comyarison withoutI with Three Stations & Single Station GEM using PndSttMvdGemTracking class
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Backup Slide: Investigation of Radiation Length for the Materials of the GEM Detector

IGEMStations-MC Points, xy view

SAGEMStations-MC Points, rz view

test stacked histograms
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Backup Slide: Investigation of Radiation Length for the Materials of the GEM Detector and Pipe
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BaCkllp Slide: Investigation of Radiation Length for the Materials of the GEM Detector and Pipe

Polar distribution of fractional radiation length, X/XO0, for Pipe materials Polar distribution of fractional radiation length, X/X0, for GEM main layers materials
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BaCkllp Slide: Investigation of Radiation Length for the Materials of the GEM Detector and Pipe

Stacked Radiation lengths 6
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BaCkllp Slide: Investigation of Radiation Length for the Materials of the GEM Detector and Pipe

B3GEMStations-MC Points, xy view

‘£ 80f
= e0f 10
0L il
20
of w'
—20E 10°
T
—60:— 10
—805 , R I 1
—80 60 —40 20 0 20 40 &0 B0
x[cm)]
Material thicknesses
'E‘ |||!|||!|||!|||!|||!|||!|||!|
o radlidm
210° Entries  2.60552e+08 |
Mean D382
107 | mms _os0es |
l“" .......................................................
1“5 S S S
l“-l ......................................

10 12 14

/%0

Radiaion length (6) thetaprof
Entries SD0OO0O0DO

‘::-3 :eun 03927
ean y 0.5849

-‘;z RMS 0.22%67
1]

For Muon particles

GS1 Helmholtzzentrum fir Schwerionenforschung GmbH

[rad]

PANDA LVIII. Collaboration Meeting , Mainz, 12-16 September 2016

B3GEMStations-MC Points, rz view
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