Detector Configuration and Data Set

o From official October Simulation Campaign
o Detector configuration: Bryce Canyon
o S3 locations: eictest/EPIC/RECO/
» 22.11.2:22.11.2/epic_brycecanyon/SINGLE/pi-/xx/130to177deg

* Produced in November 2022

» Main: /main/epic_brycecanyon/SINGLE/pi-/xx/130to177deg
* Produced December 2022

o Tracking parameterization done with pi-
* fixed momenta of:
0.2,0.5,1,2,5,10, 20 GeV/c
* nrange: [-3.75, -1.5]
* 7 bin width = 0.25
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Ap /p Fits: 22.11.2
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Ap/p Fits: main

No large peak at O
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Consistency Check: 5 GeV

Single pion events (truth seed), p = 5.0 GeV
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Wenqing: ePIC Tracking WG 12/08/22
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22.11.2 and main productions are consistent with what Wenging presented

Checks at 1 and 10 GeV/s show similar consistency



https://indico.bnl.gov/event/17751/contributions/71442/attachments/45062/76020/ePIC_tracking_wenqing_120822.pdf
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Tracking Lever Arm Impact

» Studied in fast simulations » Forward/Backward official comparison
o Red: geometry used in Arches and Bryce Canyon o Official simulation (Tag 22.11.2)
o Blue: Prior geometry o Tracking arm
e |z| =25, 45, 70, 100, 135 cm * 115 cmin electron direction

e 135 cm in hadron direction

Ernst Sichtermann: ePIC Tracking WG (10/13/22) Wenqing Fang: ePIC Tracking WG (12/01/22)

Single particle events (truth seed), 3.0 <yl <3.1
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Central Simulation Comparisons

Configurations Simulated

o Two configurations simulated as part of October 2022 ePIC central simulations

e Arches

* Bryce Canyon

Arches
o Barrel:

« MPGD layer behind DIRC (not used in track reconstruction)
* Si-Glass EM Cal

o Backward: mRICH

Bryce Canyon

o Barrel: Imaging EM Cal
o Backward: pfRICH

Feb. 8t 2023



Geometry Comparisons

) ) . Arches Si Disks (cm) Bryce Canyon Si Disks (cm)
ePIC October Simulation Campaign

o Arches > mRICH 25 25
o Bryce Canyon - pfRICH a2 D
70 70

o Tracking setup 100 100
e Same Si disk setup for Arches and Bryce Canyon 135 135

* Only tracking difference was MPGD layer behind 1212 Zz
hpDIRC (implemented in Arches) which was not er _65

used in reconstruction -90 -90

-115 -115

RICH Comparisons

MIMI Length (cm) mm

mRICH 172.7 42.7
pfRICH 118.6 172.7 54.1 4.6/5.9 63

Feb. 8t 2023



Tracking Lever Arm Impact

Tracker extends
> 115 cm in electron direction
> 135 cm in hadron direction

Single particle events (truth seed), 2.0 <yl <2.1 Single particle events (truth seed), 2.5 <Inl <2.6 Single particle events (truth seed), 3.0 <yl <3.1
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Tracking Lever Arm Impact

Ernst Sichtermann: ePIC Tracking WG (10/13/22)
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AQ Fits: 22.11.2 (@vertex
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A6 Fits: main

@vertex
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A¢ Fits: 22.11.2 (@vertex

Feb. 17t 2023

dphi: -3.75 < eta < -3.50

Fidphl 0

Entries 874
Mean  -0.1498
Std Dev_4.233

12
10|
8|
6
4
2
0!
-0 -8 -6 -4 -2 0 2 4 6 8 10
A¢ (mrad)
dphi: -3.00 < eta < -2.75
hdphi_3
Entries 9421
Mean -0.005259
Std Dev. 2.312
20
o Bkt ] ] ] ] ] e
=10 -8 -6 -4 -2 0 4 6 8 1
A¢ (mrad)
dphi: -2.25 < eta < -2.00
hdphi_6
Entries 42958
Mean 0.002921
Std Dev__ 0.9307
1 1 L 1 L 1 1
-8 -6 -4 -2 0 2 4 6 8 10
Ad (mrad)

dphi: -3.50 < eta < -3.25

Tidphi_1

40

35,

30|

25,

Entries 2923
Mean 0.4407
Std Dev___4.049

dphi: -2.75 < eta < -2.50

Fidph 4

500

400

300

200

100

Entries 15997
Mean  0.00709

StdDev _1.652

|
o
|
ool
|
o
1
Iy
|
™
o
N

dphi: -2.00 < eta <-1.75

o

8
A (mrad)

hdphi_7

Std Dev__0.8895

Entries 69677
Mean -0.02161

dphi: -3.25 < eta < -3.00

hdphi_2
E Entries 5513
S0F Mean 0.127
3 Std Dev__3.086
80 E—
70~
60~
50~
40~
30
20~
10~
0
10 -8 -6 -4 -2 0 2 4 8 1
A (mrad)
dphi: -2.50 < eta < -2.25
hdphi 5
[ Enties 26315
- Mean -0.001701
1o StdDev _1.188
800}—
600|—
400}~
200}—
oL 1 L L I I !
=100 6 -4 - 2 4 B 1
A (mrad)
dphi: -1.75 < eta < -1.50
hdphi_8
B Entries 109971
B Mean -0.02423
10000 = Std Dev_0.6529
8000|—
6000|—
4000}~
2000~
oL 1 1 I 1 1 1 I
=10 -8 6 -4 -2 0 2 4 8 1
A (mrad)

14



A¢ Fits: main (@vertex
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Consistency Check: p =1 GeV

o Aplp [°/o]

Feb. 17t 2023

Single pion events (truth seed), p = 1.0 GeV
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Consistency Check: 5 GeV

Single pion events (truth seed), p = 5.0 GeV
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Consistency Check

OAp/p [‘yo]
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