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Simulation

e presolution is defined as standard deviation of Ap/p distribution between generated

particle and reconstructed particle in each event.

vary geometries, particles

Geometry Setup

* vary n, p

Event Generator / 3
Detector Simulation

genFile.root

I .
matching —>| P resolution
: (GAp/ p)

Reconstruction =3 reconFile.root
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without TOF hits

e Change in TOF material: Silicon»Vacuum
® 2000 T+ guns were simulated

e variables:
o  with/without TOF hits
o 7n=-1.0,-0.5,0.0,0.5,1.0,1.5, 2.0, 2.5, 3.0, 3.5
© p=1,5,10,15, 20, 30, 40, 50 GeV

B AC-LGAD based ToF
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Momentum resolution - barrel

ePIC work-in-progress
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Comparison of momentum resolution at different 7. (-1.0=71=1.0)

Missing TOF hits affect momentum resolution more in high p region.

TOF hits improve momentum resolution, but there are opposite results in low p

region at N=+1.0. [1][2]

Non-gaussian distribution of Ap/p was found at n=+1.0. [1][2]
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Momentum resolution - endcap

ePIC work-in-progress
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Comparison of momentum resolution at different 7. (1.5 =71 =3.5)
Non-gaussian distribution of Ap/p was found at n=1.5. 3]

It’'s difficult to verify points at n=3.5 due to its poor momentum resolution. [4]
Momentum resolution at high 7 is far from requirement.
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PR #605

Change in barrel’s radius: 64.6cm-61.6cm

Change in barrel’s length: 240cm-»280ocm

Change in endcap’s radius: 67cm->56cm (still need to be comfirmed)
2000 T+, 2000 e- guns were simulated

variables:
o T+/e-
o  with TOF/without TOF
© 7n=-1.0,-0.5,0.0,0.5,1.0,1.5,2.0,2.5,3.0, 3.5
© p=1,5,10,15, 20, 30, 40, 50 GeV
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Momentum resolution - barrel

Comparison of momentum resolution at different 7. (-1.0=71=1.0)

Smaller radius affect momentum resolution more in low p region

Non-gaussian distribution of Ap/p of both e- and + was found at n=+1.0, but not as

significant as w/o TOF. [s]

ePIC work-in-progress
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Momentum resolution - endcap

Comparison of momentum resolution at different 7. (1.5 =71 =3.5)

Change in radius affect momentum resolution more in high 7 region. (n=2.0, 2.5, 3)
Non-gaussian distribution of Ap/p of both e- and t+ was found at n=1.5. [6]

It's difficult to verify points at n=3.5 due to its poor momentum resolution.

Momentum resolution at high 7 is far from requirement.
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Summary

e Two geometry were simulated and compared to the original setup:

o  without TOF hits

o  PR#605: barrel radiusv, barrel length+, endcap radiusv

e TOF hits improve momentum resolution, but there are opposite results in low p

region. (n=-1.0, 1.0)

e Change in radius affect momentum resolution more in high 7 region. (n=2.0, 2.5, 3)

e Momentum resolution at high v is far from requirement. (1=3.5)

e Some non-gaussian distribution were observed:

o  Shoulders at n=-1.0, 1.0, 1.5, both pion and electron
o  Asymmetric distribution at most of v}, electron
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Ap/p distribution with TOF (1/5)
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Ap/p distribution with TOF (2/5)
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Ap/p distribution with TOF (3/5)
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Ap/p distribution with TOF (4/5)
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Ap/p distribution with TOF (5/5)
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Ap/p distribution without TOF (1/5)
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Ap/p distribution without TOF (2/5)
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Ap/p distribution without TOF (3/5)

[_p resolution at p=1GeV, n=1 |

B B S
250~ 3
200 — ‘ =1
150 — | -
100[ ]

50— | L =
L r ]
oy T T, | WO L]
T 08 06 04 02 0 0z 04 06 08

ap

I eprey

350 =

300 =

250 ]

200 =

150 — —

= il i1 | W B § l ot L Ll N W
Y708 06 04 02 0 02 04 06 O

Apip.

[_p resolution at p=1GeV, 1=1.5 |
o) e T T T |
150~ B
100[ | ]

50— ‘; 2
& J B, E
B l 1

o
AT I TP . 1) v f ey
T 08 06 04 02 0 02 04 06 08
ap

| p resolution at p=20GeV, 1=1.5 |

450 T LR R

400 —

[p ion at p=5GeV, 1=1 |

T T T

400

350

300

250

200

150

100

50

AL R s

|_p resolution at p=30GeV, 1=1 |

T UL ) R T
350 —

T

300

250

200

LARNLRRRS

150

100

50

il ol il e

vl

L

n ol
08 -06 -04 02 0 02

[_p resolution at p=5GeV, 1=1.5 |

T T T
400

350

300

201

s

150

100

5

2

T T T T T

s

| p resolution at p=30GeV, 1=1.5 |

g
3

o T T T T
50

300

SRANLARAT LAY

250

200

150

100

50

T T T

T |

l
5
»
.
ol
B
5
e

[[p resolution at p=10GeV, =1 |

450

T

T

TN
emm

|_p resolution at p=40GeV, 1=1 |

s
®

2
@

300

250

200

150

il

100

50

[_p resolution at p=10GeV, 1=1.5 |

500

400

300

200

100[-

| p resolution at p=40GeV, 1=1.5 |

300

250

200

150

100

50

T T T

T

Ty Tl T

[p ion at p=15GeV, n=1 |

450

400

L e o o o B B

s
®
S
@
°
=|
o
o
°
o
o
o
|

|_p resolution at p=50GeV, n=1 |

200s T R R T
220
200
180
160
140 |
120
100
80
60
407
20

T
fr—

URLL
s

FPEE)

AT

LL_.J‘ .") Lyaliy
0 02

- B 06 -04 -02 04 06

[_p resolution at p=15GeV, 1=1.5 |

T T T T
500

300

200

100{—

PR s |

| p resolution at p=50GeV, 1=1.5 |

T LR R | Tl

250

200

150

100

50

T T[T [T T T

T
Pe

l
»
.
S|
B
5
e
b
|
o
2
ol
o
|
ol
=)

P
L




Ap/p distribution without TOF (4/5)
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Ap/p distribution without TOF (5/5)
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Ap/p distribution of electron with PR#605 (1/5)
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Ap/p distribution of electron with PR#605 (2/5)
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Ap/p distribution of electron with PR#605 (3/5)
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Ap/p distribution of electron with PR#605 (4/5)
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Ap/p distribution of electron with PR#605 (5/5)
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Ap/p distribution of pion with PR#605 (1/5)
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Ap/p distribution of pion with PR#605 (2/5)

[_p resolution at p=1GeV, n=0 |

1000 T

600 |—

400

200

|_p resolution at p=20GeV, 1=0 |

soo[ = T LS ) T
500
400
300

200

100

IR FEWE RS

LT T

i
ar
|

&
H
4
2
4
o

[_p resolution at p=1GeV, 1=0.5 |

5
3

300

800

700

600

500

T

400

mm

| p resolution at p=20GeV, 1=0.5 |

F T LR R |
600

500

400

300

T

200

100~

r

[_p resolution at p=5GeV, n=0 |

900

800

700

800

500

400

300

200

100

L L S i o o e e

T T

P ITTRL IR TR

|_p resolut

ion at p=30GeV, 1=0 |

450

T LS T TT i1 T

TIITTITTTT

T
e
p——

il

b

ulin

i

08 06 04 02 0 02 04 06 08

[_p resolution at p=5GeV, 1=0.5 |

900

800

700

600

500

400

300

200

100

T T T T

UL

vl

| p resolution at p=30GeV, 1=0.5 |

500

300

200

100

LR B BT FL o R | T

[_p resolution at p=10GeV, 1=0 |

B e e i e e

800

700

600

500

400

300

200

100

T T I I e

s
@[
>
@
°
=]
o
ol
°
°
o
o
|

|_p resolution at p=40GeV, 1=0 |

T LS ) T TT i1
350

300

250

200

150 [

100

50

LT
P

5
B
.
s
B
5
2
&
s
o
ol
2
of
2

[_p resolution at p=10GeV, 1=0.5 |

T T T T
800

700

600

500

400

300

200

100

T |

NI

LT

VIl A |
0 2

| p resolution at p=40GeV, 1=0.5 |

40T LR R | 1L LAY

350

300

T

250

200

T

[_p resolution at p=15GeV, 1=0 |

L B S i s e e s R

700

T

600 |-

500(—
400~
300
200

100[° l

|_p resolution at p=50GeV, 1=0 |

250

150 [
100

50

F T LS ) T TT i1 T

el by

l
&
@[
.
2l
B
5
&

[_p resolution at p=15GeV, 1=0.5 |

5
3

T T T T

700

800

500

400
300~
200—

1001~

|_p resolution at p=50GeV, 1=0.5 |

T LR R | Tl
300

250

200

T

150 —

100 —




Ap/p distribution of pion with PR#605 (3/5)
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Ap/p distribution of pion with PR#605 (4/5)
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Ap/p distribution of pion with PR#605 (5/5)

[_p resolution at p=1GeV, n=3 |
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[_p resolution at p=5GeV, n=3 |
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[_p resolution at p=5GeV, 1=3.5 |
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[_p resolution at p=10GeV, n=3 |
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p resolution at p= eV, n=3.
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[_p resolution at p=15GeV, n=3 |
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p resolution at p= eV, n=3.
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Requirement

https://indico.cern.ch/event/1005396/contributions/4222296/attachments/2188996/3699256/ECCE LGADs

Weili vi.pdf?fbclid=IwAROMKTUzINXi 851wLeoiLdftvo6 KGUKsZolLtyofoaRvBsndyisucou

EIC Detector Requirements
Tracking wK/p PID Muons
n
Resolution Allowed X/X,|  Si-Vertex p-Range (GeV/c) Separation
-69 —-58 36/8 < 1.5%; 106 < Q2
<102 GeV?
Auxiliary
§ -45— -4.0 4 PA | petectors
S
& |40-35
[
v 26HE
é" 80— 95 Oplp ~ 0.1%xp+2.0%
3 25—-20 TBD <7GeVic ~50%NE
S |20--5
R 0u/p ~ 0.05%xp+1.0%
S [G5--0 ' o 79%WE  Tsuppression
3 -~ up to
S |10-05 10
o
2 05-00 i a:("; ~ d2°0( |;r;‘l
i Z) ~ re) ~
-§: 00—-05 Detector 0p/p ~ 0.05%xp+0.5% | ~5% or less 20/pr ?ev um + <5GeVic =30 TBD T8D
s [ 05-10 o
b
X 10-15
] 8Gevic
8 [ plp ~ 0.05%xp+1.0% (10-12)%HE .
§r B= TBD —— ~50%E
=
3 |25-30 —
S |%0-35 e <45 GeVic
35— 40
40—45
: Auxiliary
e | Detectors
> 62 GenaclI ) < 1%;
Acceptance: 0.2 <pr<
1.2 GeVic
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