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Lept()n lD A brief summary from Ligang Xia

* E/p for electron
* chi2 =chi2(TPC) + chi2(TOF) + chi2( E/p)
* Ecal and Hcal for muon, chi2 = chi2(TPC)+chi2(TOF)+chiz2(Ecal) +chiz(Hcal)
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Features in PID:
Features in PID: - Energy deposit in Ecal: roughly single energy for muon
- Eg./Ptrk ~ 1 for electrons - Energy deposit in Hcal: roughly single energy for muon
- construct a chi2: chi2=(x-mean)"2/sigma”\2 - construct a chi2 for each energy: chi2=(x-mean)/2/sigma/\2
- mean, sigma: momentum/angle dependent - mean, sigma: momentum/angle dependent :
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Events

A brief summary from Ligang Xia

Electron ID performance
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80% WP: Similar performance to Belle2
* definition: chi2<13(2GeV), chi2<9(10GeV), chi2<9(80GeV) :
* misID(mu->e) = 0.2% - 0.3%, misID(pi->e)=0-0.5% Belle2 90WWP
I0% WP: mis — [D(7™ — ) = (4.11773) (stat.)" )07 (syst.)) x 1072

* definition: chi2<37(2GeV), chi2<23(10GeV), chi2<21(80GeV)
* misID(mu->e) = 0.2%-1.0%, mislD(pi->e)=0-6.5%

mis — ID(7* — p*) = (7.337)07 (stat.)"yor (syst.)) x 1072,
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A brief summary from Ligang Xia

Muon |ID pertormance
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* 80% WP: .
L . . . Similar performance than Belle2
* definition: chi2<17(2GeV), chi2<11(10GeV), chi2<11(80GeV) P
* misIiD(e->mu) = 0.% - 0.2%, misID(pi->mu)=2-16% Belle?2 90%WP
* 90% WP:
* definition: chi2<37(2GeV), chi2<19(10GeV), chi2<19(80GeV) mis — ID(7* — e¥) = (4.11753) (stat.) =001 (syst.)) x 107°
* misiD(e->mu) = 0.%-0.2%, mislD(pi->e)=4-37% mis — [D(7* — p*) = (7.337507 (stat.)"go; (syst.)) x 1072,
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A brief summary from Ligang Xia

electron ID performance
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A brief summary from Ligang Xia

muon |D Derformance

'\? 3 _I | | LI I. | I | L I L | | I I T | | I | R | I l_
= 10°E CEPC internal :
'o\_o' 3 L | I T | L I L | | L | I L I R I IR I L '_o‘ ——TT I IIIIIIIIIIIIIIIIIIII I T I IIIIIII % : ID goo/owp - e :
= 1075 CEPC internal _ E = 10°= CEPC mternal E = 2| angle 450 B
g © uID,60%WP e T8 - D, 80%WP —e = B — =
S 102:_ angle=45° - © T angle 450 i » - u E
z) E'ﬁ'»—::n: + % % 10 E_ ...... — u ; —E g. | —]
E L 1 E f 15 102 T =
o 105 T 5 % 104 T E I = T z
= - - 0 E SN : E -
1= E L= E 1 3 E
— - — - — I | I | I | | | .
~ ] - | | | I I I | . B |“ | I | ' I ' I ]
101 | | | | | I 10_1:_ Ml/l | | | | | o S0
o = 107 E
0—2_1111111111111111111111|||11|1111||11||l|11~ 10—2_1111111111111.1.11111 Ll | .1111— :ll| :
O 10 20 30 40 50 60 70 80 0 10 20 30 40 50 60 70 80 1 0—2 | | | I I | | I I | | I I . | I I I I I I I I | I I | L 1 |
> (GeV] > (GoV) 0 10 20 30 40 50 60 70 80
p [GeV]
Loy} L | I LI L L I | | l LI L L I LI | L I L | l LI O B | I ol
S 10° = CEPC internal correctly identified as such, and the probability for a hadron track to be wrongly identified
£ - w1 lID, 70%WP — € as a lepton track. Electron and muon identification efficiencies are studied using ete™ —
a 102 - angle—45° A (fy), ete” = ete 474", and J/9 — £T¢~, while pion mis-identification rates are studied
@ = ‘ ’ ‘ H using K — ntn~ and ete” — 75(1P)rF(3P). The D** — D°(— K nt)r™ channel is
E n used to determine kaon mis-identification rates.
s 10: I Performance is evaluated in the polar angle acceptance regions corresponding to the Similar performance
- -

electromagnetic calorimeter (ECL) for electrons (0.22 to 2.71 rad), and to the KpP-muon to Belle2

detector (KLM) for muons (0.40 to 2.60 rad). Combined, the set of probe channels covers

| llllllll | llllllll | [lllllll | llllllll | llllllll ]

=
- a lab-frame momentum range of 0.4 GeV/c to 7.0 GeV/c for electrons and of 0.4 GeV/c
- ' ' ' | ' ' ' to 6 5 GeV/ c for muons. Results are also blnned w1th respect to the track lab—frame polar
TR e B - Belle2 90%WP
10—2 _I 1 1 HI 1 1 1 1 l 1 11| I I l I .| I I l I | I 1 111 l 1 1|

0O 10 20 30 40 50 60 70 80
p [GeV]

(41103 (stat. ) <301 (syst.) x 107
(7.33150; (stat.)*go; (syst.)) x 1072

mis — ID(7* — e¥)

mis — ID(7F — ™)



https://indico.ihep.ac.cn/event/25062/contributions/180565/attachments/87754/113097/cepc_pid_ligang_20250214v2.pdf

A brief summary from

Hadron PID with ITK

Effect of different radius(length) of TOF(only barrel) on the PID

Hougqgian Ding

S (TOF) Sl (TOF) Separation power:
w w Sap = |TA;TB|, T 1s TOF of particle, o is the TOF
N i resolution.

= 06 > 06 X axis Is momentum of

8 8 . particle
o3 o3 Y axis is the angle from
2 2 / direction
p A p i -

p (GeV/c) p (GeV/c)
(S),, (TOF) (S), (TOF)

B . B . % Conclusion :

T o L=2900mm , R=1800mm : p>800MeV , cos6<0.8;
L=1000mm , R=555mm : p>250MeV , cos6<0.8;
| SN ITK can improve the PID on 0~1GeV with ac-lgad.

p (GeV/c) p (GeV/c)
L=2900mm;R=1800mm L=1000mm;R=555mm
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D, — Kz (E91_eebb events)

* Together with other relevant processes, { ) genre
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the analysis
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Efficiency
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— -7 (E91_eeqq events)
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Higgs reCOil IMASS A brief summary from

Yuji Li

Results (Fitting with TwosidedCB)
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