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Detector setup IN fuII S|mulat|on

® Base on Fun4AII adopted by the ECCE collaboratlon

e See detailed setupin G4 TTL EIC.C

All silicon tracker LGAD-TOF layers
(LBL group: arXiv:2102.08337 ) (This work)
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https://github.com/ECCE-EIC/macros
https://github.com/ECCE-EIC/macros/blob/master/common/G4_TTL_EIC.C

Detector setup in full simulation

o OF 7 barr ' endcap endcap n

ETTL, -1.555 0.077 0.655 [-3.7,-1.6] 1.33

Backward
ETTL, -1.585 0.078 0.667 [-3.7, -1.6] 1.38
Barrel CTTL, 0.92 3.6 [-1.4, 1.4] 20.8
FTTL, 2.87 0.116 1.690 [1.3, 3.9] 8.93

Forward
FTTL, 2.89 0.117 1.702 [1.3, 3.9] 9.05
Total Area (m?) 41.49

® LGAD performance farxiv:2003.0483¢]
- Timing resolution: 20ps - 60 ps / layer
 Spatial resolution: 30-375 um [No discussion of the tracking impact here]

® LGAD-TOF Materials

- Only silicon layer was turned on in this simulation
+ Place holder for other materials

ttl->get_geometry().AddLayer("SiliconSensor", "G4_Si", tSilicon, true, 100);
ttl->get_geometry().AddLayer("Metalconnection", "G4_Al", 100 * um, false, 100);
ttl->get_geometry().AddLayer("HDI", "G4_KAPTON", 20 * um, false, 100);
ttl->get_geometry().AddLayer("Cooling", "G4_WATER", 100 % um, false, 100);
ttl->get_geometry().AddLayer("Support", "G4_GRAPHITE", 50 * um, false, 100);

ttl->get_geometry().AddLayer("Support_Gap", "G4_AIR", 1 % cm, false, 100); :3
ttl->get_geometry().AddLayer("Support2", "G4_GRAPHITE", 50 * um, false, 100);
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https://arxiv.org/pdf/2003.04838.pdf

Event generator

7)) I S L B A B B B BN BN
(¢)) 5 ]
= 107 "\\ e (10 GeV) + p (250 GeV) *
- . ]
L] [ “, ]
1045—. %, E
10° £ “u, -
- (S =

: . :

10° £ ., E
i ”,,, ]

: \ :

10: 3

' ht

B 1ﬁ11 .

0 10 20 30 40 50 60 70 80 90 100
N, (W/ neutral particles)

® Pythia 6 generator embedded in fun4All

* Nk includes neutral particles, e.g., photon

° I : .
Shuai Yang Nuk in full kinematic space



Strategy of To determlnatlon

® Almost |mp033|ble to bund a To detector in EIC
e Low charged particle yield
e Excellent intrinsic timing resolution of TOF

Scattering electron detected ?

YES NO

Assume all charged
particle to be pion

| |

Use the scattering e

Initial T,
The sca.tterlng Particle Identification —
electron will be used

for every interaction if l Iteration
successfully detected New / Final T,

shuaiYang The following detailed studies use 20 ps / layer as an example 5



Initial To determination
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Entries

Entries

Scattering e detected
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First iteration to improve To

No scattering e detected
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L ast iteration to improve To

No scattering e detected
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Final To after iteration
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TO resolution (ns)

TO resolution (ns)
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® Uncertainty sources
* Intrinsic timing resolution
* To resolution
- Path length uncertainty
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TOF PID capablllty

T|me resolutlon / Iayer 20 ps

T|me resolutlon / Iayer 20 ps
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TOF PID capability (z/K separation
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TOF PID capability (z/p separation
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Summary and outlook

® Implemented a LGAD-TOF in Fun4All

® Through full simulation
e Studied start-less To
e Estimated PID capability

® Improve To determination
® Reduce barrel radius and check the PID

capability —> Only focus on low p track
e Radius: 0.92 m—> 0.5m

e Length: 3.o0m—> 2.0 m

e Area: 20.8 m2—>6.28 m?
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Backup
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First iteration to improve To
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L ast iteration to improve To
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lteration to improve To
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EIC Detector R

Tracking wK/p PID
Resolution Allowed X/Xo  Si-Vertex p-Range (GeV/c) Separation
56/8 < 1.5%; 10€ < Q2
<102 GeV?
2%NE
Op/p ~ 0.1%xp+2.0%
TBD <7 GeVic ~50%ME
~0.05% 1.0%
o P 7%NE L suppression
up to
1:104
Oxyz ~ 20 um,
do(2) ~ do(rep) ~
0u/p ~ 0.05%xp+0.5% = ~5% or less 20/pr GeV um + <5 GeV/c =30 TBD TBD
5um
=8 GeV/c
Op/p ~ 0.05%xp+1.0% (10-1 2)°/oh/E
TBD ~50%NE
<20 GeV/c
~ 0.1%xp+2.0%
s prafie <45 GeVlc
Ointrinsic(| )1t < 1%;
Acceptance: 0.2 <pr <
1.2 GeVic

equirements and K
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http://www.eicug.org/web/sites/default/files/EIC_HANDBOOK_v1.1.pdf

