BESIITFNCEPCHH 455

HARE wulh@ihep.ac.cn
ARZRBESII PIDT{£2H. CEPC PID T {&4H

20230 FHIELWITERFERAMITS, URAZEEHERKX, 2023F6F9H ~ 12H



}

Iy

N

A

» AIF==7l1ME
» BESIITF =55
» CEPCruf==5

o 4%

I1ON=E]



Mt 2AZMRF=5] (PID )

s I MRIFRIAZRE : M? = m? + ms + 2(ELE, — p1p,c0s0)
o pymy

/1’
P.M *O

\\
p2, 771,2

¢ » KT K- AN EZREAILLE 3BT Inclusive ¢ - KTK )

x10° _
: 8000F
? o 2 7000
D 6000 |
g 100F - S 5000 with PID
S 90 without PID :> S 000]
2 80?/ 2 3000
LF VAR
6015 Sl S
056 T T 01 102 103 104 105 099 1 101 102 1.03 104 '1'_'015"':'.[

Inv. Mass of K'K Inv. Mass of K'K



PID in future lepton collider experiments

« Particle identification is essential for flavor physics and jet study
« Reduce combination background
« Improve mass resolution
« Improve jet energy resolution

- Benefit flavor tagging Simulation at CEPC
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Pion PID®ZR (dE/dx + TOF)
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CDR IDEA 4t conceptual

Preshower
Silicon wrapper  (u-RWELL) Scintillation

Muon + Yoke glass HCAL

Yoke+Muon 3T/2T Magnet

Si pixel vertex

PFA HCAL
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Full Si tracker
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- BBEBERMNIZ: Energy loss per unit length (dE/dx), Landau distribution, large fluctuation

« EBEITEHIN (cluster counting): Number of primary ionization clusters per unit length
(dN/dx), Poisson distribution, small fluctuation > cluster counting technique

18



dE/dx vs dN/dx
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Induced current

Induced Current
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Signal generator (Garfield++): Electronics:
* Heed: ionization process * Preamplifier
* Magboltz: gas properties * Noises
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Separation power
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« Beam tests organized by INFN group

» Cooperation between INFN and IHEP on data M58 S S 1Sk
analysis is ongoing
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TPC dN/dx;l&=

* All detailed simulation starting at IHEP using Garfied++ and Geant4

* Setup the new simulation framework FRILAF 2T M TR IS
e TPC detecror module simulated under 2T and T2K gas from CEPC CDR

_____ ._____ Track Cluster (truth) Pad &2 H
Ionization
'
Drift

|
|
|
|
! E . . [
M B L S
|

2 x10°
g 120
s f

N
wm
=
—
8
|
—
-]
n
T
.).
|
—
-]
wm
T
B
(=) ~
S [—3
S Nurfrnfo

tization

500

Diffusion
- E '
S _R_e a_dgui _—l _5(); ,‘ " '! 300

200

400

_Digi
S
2
|
S
n
T
[ J
e
ik
-]
wm
T
[ |
%y

Hit & Cluster 100}

|

| E ! -20.5
| -150F L : 100
| [
|

> 4
Track & PID o, i

-200 ; -21 [ 1 1 1 1 1 L 1 1
Reconstruchon -200 -150 -100 -50 0 50 100 150 200 63 635 64 645 65 655 66 63 635 64 645 65 655 66
- ----- x [em] X [em] x [em]

Detector

Performance
-

Physics Study

%)

S
|

[}

=

tn
T

Reconstruction

I"___—

26



Separation power

Timing detector

« Complementary to gas detector
- 0-4GeV for K/pi separation, 0-8GeV for K/p separation
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CEPC timing detector (concept)

« Timing detector: Between tracker and calorimeter
- Close to SET tracker, Radius ~1.8m

 Target time resolution: 20 pico-second(ps)

- Area of detector ( Barrel : 50m?, Endcap 20m?)

Baseline detector concept in CDR #HER Low-Gain-Avalanche-detector (LGAD)
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