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Detector Layout: R-Z

3

d CyMBaL detector moved to larger radial position (~*50cm = ~55cm)
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Detector Layout: R-Z

3

O No change in configurations
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Material Budget: Services and Supports ep@
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Material Budget: Detectors

3

(d Detector materials are comparable
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Material Budget: Detectors

3

O Detector materials are comparable
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Material Budget: Detectors

O Increase in service/support materials

» Addition of support material in 55° < 8 < 135°
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Material Budget: Detectors

3

O Increase in service/support materials
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Simulation

3

O Single particle: m~

O Uniform generation: 0.3 GeV <p <15 GeV, 3° <0 <177°, 0° < ¢ < 360°

Momentum [GeV]

hp

- L . | Entries 1049008
| [ g e LA U Y P T N e e T -1 Mean 7.62
10000+ Std Dev  4.258
8000
6000
4000
2000(-
o) | PR B I Ly L L L
0 2 4 6 8 10 12 14
0 [rad]
hth
- Entries 1049008
12000f+""+" I~ AT T 7’| Mean 1.571
r Std Dev__ 0.8766
10000(—
8000+
6000
4000~
2000f-
0'....|....|. - 1 i
0 0.5 1 15 2 25 3 3.5
ePIC Tracking WG Meeting: May 30", 2024

¢ [rad]
. hphi
Entri 1049008
12000__ VRl AV ok Pkl Vb Vit Y Mea:s -0.0002342
- Std Dev 1.813
10000 :
8000
6000 —
4000:—
2000
MR Ll Ll Ll R
E— 2 = 0 2 3
n
heta
L Entries 1049008
20000 — Mean -3.648e-07
B Std Dev 1.218
15000 —
10000
5000~
[, L. 1 Ll )
-3 2 - 0 3

12



Particle Selection QP@

[ Selection Cuts:

= ReconstructedSeededChargedParticlesAssociations.recID==0 && MCParticles.generatorStatus==

eskokokokskokokokokokskskskokok ok k sk ok ok ok sk sk sk ok ok ok sk sk sk ok ok kK skokokskokokokskokok sk Rk ok skok ok ok sk sk ok sk sk sk ok skok ok sk sk sk ok sk ok
Row * Instance x,TMath::Sq * TMath::Sq * Reconstru x MCParticl * Reconstru

<Rk kkkkk ***************M**********************************************
* 0 * 12.579248 * 12.579721 * 0 * 1 % 0 x
0 * 1/:/;;;579719 * * * 0 * *
0 A////;, 12.579964 % * * 0 x *
. 1 D * 6.2294992 % 6.2294493 % 0 1 % 9
|ReconstructedSeededChargedParticles.momentum | T% = T % 6. 72795177 & * * o *
2% 0 * 13.941269 * 13.940542 % 0 1 % 0
/ 7k T % 13.941186 % * * * *
|ReconstructedChargedParticles.momentum| 2 % 2 % 13.939545 * * * * *
3 x @ * 3.3968344 * 3.3974978 % 0 * 1 % 9
S X 1l x 3.3Y0010Z x E3 ES3 E3 E3
3 % 2 % 3.3964141 % * * * *
4 9 * 5.0092931 * 5.0092349 x 0 1 % 0
4 x 1 x 5.099206/4 x X X E3 E3
4 % 2 x 5.0091334 x * * * *
5 x @ * 8.0891855 * 8.0891234 x 0 1 % 9
5 % T % 8.9891989 % F3 * R *
5 % 2 x 8.0894145 x * * * *
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Momentum Resolution: |n| < 1.0

3

O Single particle: T~

d Overall increase in momentum resolution
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Momentum Resolution: 1.0 < |n| < 2.5

3

O Single particle: T~
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Momentum Resolution: [n| > 2.5 eP@S
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Transverse DCA Resolution: |n| < 1.0

3

O Single particle: T~

(d DCA resolutions are comparable
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Transverse DCA Resolution: |n| > 1.0

ePig)

O Single particle: T~

ePIC Tracking WG Meeting: May 30", 2024
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PID Reference Surfaces QP@
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Simulation ep@

[ pfRICH Example: p = 2Gel/,152° < 6 < 154° J

 ePIC 24.04.0, EICrecon v1.12.0/v1.13.1
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Extracting Angular Resolutions: pfRICH (
L
. 2500 — - 4500 — Entries 48694
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Angular Resolutions @ pfRICH

3

O Azimuthal resolution worst than polar angle resolution

2
2

d Good agreement between truth and realistic seeded results Fit Function: J
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Angular Resolutions @ pfRICH

3

 Parameterization Results Summary

= Used in pfRICH PID Look up tables

T
= | 29 — <> =-1.43
T 4 — <n>=-1.59
i — <n>=-2.03
3[ — <n>=-2.34
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0: ] . 7[ o _ 1
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Angular Resolutions @ DIRC

3

2

+ B2

Fit Function: \/p[GeV]Z
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Angular Resolutions @ DIRC

3

 Parameterization Results Summary

AO [mrad]

d Two general groupings
= Quter grouping: |n| > ~0.9
= |nner grouping: [n| < ~0.9
(d DIRC PID look up tables assume
AO = 0.5 mrad

ePIC Tracking WG Meeting: May 30", 2024
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Angular Resolutions @ DIRC

3

i) .
©
£ 14 Extracted via parameterization at p = 6 GeV .
Q3 Miss DIRC requirement of 0.5 mrad 3 1 2:
. ! - ‘
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Z Resolutions @ DIRC

3

d Parameterization Results Summary

20
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O Angular Resolutions at PID Surfaces:

= dRICH

ePIC Tracking WG Meeting: May 30", 2024

31



Angular Resolutions @ dRICH

3

Fit Function: \/p[GeV]Z

2
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Angular Resolutions @ dRICH

3

d Parameterization Results Summary
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Summary

3

1 Impact of additional materials evident in tracking performances
= Worsening of performance with increasing material budgets
1 Assessed angular resolutions at PID entrances for pfRICH, DIRC, and dRICH
= Better estimates using information more local to PID detectors (e.g. avoid large extrapolation)?

" Impact of BIC?
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Backup

3
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Momentum Resolution: Forward ePl&S

1.00<n<1.50 1.50<n<2.00
. . —_ — 3 H T H T H ) 5¢ E
[ Single particle: T St : S
glep a r ® ePIC:24.021/1.11.0 o 45¢ ® ©oPIC:24.0211.11.0 |
S 2504 ® ePIC:24.04.0/1.12.0 s 4 o oPIC. 240401120 |
:1 ® ¢ePIC:24.05.0/1.13.2 3 55 o PIC: o ; o
2k PO R R R PWG Requierment | “Ee ePIC: 24.05.0/1.13.2
E 3 o p——m— s PWG Requierment [
15 "—! . 2.5k
S - o . S D DU =Y
B = = 2
1F 1.5E .',‘: ...... —.:f’jwm‘ —.:'_.—:':
- E e e s S S SR
0.5l e
- 0.5
I N S S S TN T S S S R 14
Prue 1GEV] Prue 1GEV]
2.00 <n<2.50 2.50 <1 <3.00 3.00<n<3.50
— 5 : : T — 10 ) | ; i i : : : H
= F < E e 14 | @  ePIC:24.02.11.11.0
o 4.5F ® ©oPIC:24.02.11.11.0 |. S of ® CcPIC:24.0211.11.0 [ o [e °
w 4 i w 8 ®  cPIC:24.04.01.12.0 |- w 12r ® oPIC:240501.132 |
- @ ©ePIC: 24.05.0/1.13.2 g - - eI
3-5 g" """ 7E o ePIC: 24.05.0/1.13.2 |+ 10_ SO OO SN BT PWGVRequierment .................
SEd ] S I PWG Requierment |~ 8: : : % : PN
- = ® E—— @
25 519 - —8— — — o
: [%e-o o =2 — F'j e = e
2f- 4f b g :3::3::'::3: 6/ o -
= 3f @@ ¢ 00 o . . 0 0 0 -
1.51 5 I A N SN Ao 4r-®
1 f 2; ...................................... S R R N
- - 2 L L Lkt ettt Mool
0.5F 1E 5
- ] = L ¥ i
0 ' ' ' ST O "2 "4 "% 8 10 12 14 % 24 s 8 10
0 2 4 6 8 10 1
P, [GeV] P.... [GeV] Py [GEV]

36
ePIC Tracking WG Meeting: May 30", 2024



Momentum Resolution: Central eﬂ@
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Momentum Resolution: Backward

ePig)
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Transverse DCA Resolution: Forward

ePig)

1.00<n<1.50

. . _ 1.50 <n<2.00
O Single particle: . =200
= 1401 E- . .
E ook ® ©ePIC: 24.02.1/1.11.0 2-_1 80¢ ‘ ® cPIC:24.02.1/1.11.0
Q 1eVEn . 160}
8} ® ©PIC: 24.04.0/1.12.0 Q100 ®  ePIC: 24.04.0/1.12.0
1004 ® ©ePIC: 24.05.0/1.13.2 TAOif e
80 2 (. [ PWG Requierment 120 ‘ ® ePIC:24.05.0/1.13.2 | .
3 100 -* --------- PWG Requierment |
o o ¥
40' ‘.‘:.? 60; '-,‘ :':
S 40,
20f SRS . T g ‘
: ' ‘ . 20 R S S . '
0 : e S T el A
0 2 4 6 8 10 %2 3 4 5 6 1 .8
T [Ge
PT,.. [GeV] pT_ [GeV]
2.00<n<2.50 2.50<n<3.00 3.00 <N <3.50
—=300 —_ -
£ 300 : 600 ; ;
E E : : : : 2 f :
4250 ® ePIC: 24.02.1/1.11.0 <250f ® ©cPIC:24.0211.11.0 | . Z500f ® ePIC:24.0211.1.0 |
8 [i-e ® ©ePIC: 24.04.01.12.0  t ® ©ePIC: 24.04.0/1.12.0 Q ® oPIC:24.04.01.120
200} ® ePIC: 24.05.0/1.13.2 200 ® ©PIC:24.05.0/1.132 |- 400} S ® ©PIC:24.05.01.13.2 |.....
E ......... PWG Requierment E ;:; ......... PWG Requierment E -------- PWG Requierment
100[- "1 i: 100F 45 rll 200} cod
o, E : - _ — °
50} o 50 100} Fi
S Pl s e : : L DN B s B
e TH RN F-S S Y- R TR - R V- BT Y- W 6z 04 06 08 1 12 4.
. - ' p.-Pmm [GeV] . . ‘ p.-Prrue [GeV] thrue [GeV]
39

ePIC Tracking WG Meeting: May 30", 2024



Transverse DCA Resolution: Central

O Single particle: T~
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Transverse DCA Resolution: Backward ePi&S
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Simulation Details: Material

—

TIC Meeting 3/10/24
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R. Wimmer

42
ePIC Tracking WG Meeting: May 30", 2024
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