CEPC

Samples, Jets, and summary for Wednesday working meeting
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CEPCSW

e Latest: 25.3.7

detsim_anatool.IsTrk2Primary = False

* Truth link will have different behavior before&after.

e Add one switch:

e MCP.getSimulatorStatus()

isCreatedInSimulation()

isDecayedInTracker()

isDecayedInCalorimeter()

daughters_size()
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Onnx in CEPCSW

* Load the onnx model in CEPCSW and predict

* See example:

* Possible to load JOI model in analysis.

 Scripts for run:

@Yongfeng, Mohan, Tao
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https://code.ihep.ac.cn/pimohan/onnxreader
https://code.ihep.ac.cn/zhangkl/cepcsampleproduction/-/tree/main

Sample list

ECM Z process
240 mm
240 mm
240 mm
240 mm
240 mm
240 mm
240 mm
1.2 bb
1.2 cc
1.2 dd
1.2 uu
q1.2 55
240 ee
240 mm
240 aq
240 w
240 tautau
240 2f ee
mm
tautau
aq
341 ttbar  semi-lep
34275 ttbar  semi-lep
344 ttbar  semi-lep
346 ttbar  semi-lep
91.2 bb
9.2 dd
1.2 uu
80 ee->bb(withoutISR)
120 ee->bb{withoutISR)
160 ee->bb(withoutISR)
200 ee->bb{withoutISR)
240 ee->bb{withoutISR)
240 H124.8 mm
H124.35 mm
H125.05 mm
H1252 mm
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H process Path

bb
cc
tautau

Jcefs/higgs/zhangkl/Production/25035/E240_mmHbb
/cefsthiggs/zhangkl/Production/25035/E240_mmHcc
/cefs/higgs/zhangkl/Production/25035/E240_mmHe3e3

wwifullhad) /cefs/higgs/zhangkl/Production/25035/E240_mmHww
zzlfullhad) /cefs/higgs/zhangkl/Production/25035/E240_mmHzz

a9
55

inclusive
inclusive
inclusive
inclusive
inclusive

inclusive
inclusive
inclusive
inclusive

Jcefs/higgs/zhangkl/Production/25035/E240_mmHgg
/cefsthiggs/zhangkl/Production/25035/E240_mmHss

Jcefsthiggs/zhangkl/Production/25035/E91.2_eebb
Jcefs/higgs/zhangkl/Production/25035/E91.2_eecc
/cefs/higgs/zhangkl/Production/25035/E91.2_eedd
Jeefs/higgs/zhangkl/Production/25035/E91.2_eeuu
/cefs/higgs/zhangkl/Production/25036/E91.2_eess

/cefs/higgs/zhangkl/Production/25036/E240_eeHX
Jcefs/higgs/zhangkl/Production/25036/E240_mmHX
/cefs/higgs/zhangkl/Production/25036/E240_ggHX
Jeefs/higgs/zhangkl/Production/25036/E240_wwHX
/cefs/higgs/zhangkl/Production/25036/E240_tautauHX

Jeefs/higgs/zhangkl/Production/25036/E240_elel
Jeefs/higgs/zhangkl/Production/25036/E240_e2e2
/cefs/higgs/zhangkl/Production/25036/E240_e3e3
Jeefs/higgs/zhangkl/Production/25036/E240_qq

/cefs/higgs/zhangkl/Production/25036/E91.2_sebb
Jcefs/higgs/zhangkl/Production/25036/E91.2_eedd
/cefs/higgs/zhangkl/Production/25036/E91.2_seuu

/cefs/higgs/zhangkl/Production/25036/E80_eebb_woisr

/cefsthiggs/zhangkl/Production/25036/E120_eebb_woisr
Jcefsthiggs/zhangkl/Production/25036/E160_eebb_woisr
/cefsthiggs/zhangkl/Production/25036/E200_eebb_woisr
/cefs/higgs/zhangkl/Production/25036/E240_eebb_woisr

CEPCSW Release EvitNumber Sim+Digi+Trk Rec Status
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253.6
253.6
253.6
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25.3.6
25.3.6
25.3.6
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25.3.6
25.3.6
25.3.6
25.3.6

2537
2537
2537
2537

500k
500k
500k
500k
500k
500k
500k

100k
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100k
100k
100k
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100k
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240 4f

240

2z hutut
22_hctd

22 hOuu_natd
22 hllee_nots
wow_hilcuex
wew_h0uubd
w_hDuusd
ww_hilcchs
wew_hiceds
zzorww_hOudud
zz0rww_hlcses
22 sl up
22_si0tau_down
22 sidmu_down
22 sibru_down
2z si0tou_up

22 s up
w_sitaug
ww_s0muq

2z I08tau

22 04mu

22 IDtaumu

2z l0mumu

2 IDtautau
w01
zzorww_J0mumu
zzorww W0tautau
sze 10tu

sze l0mu

sze I0e

526 3i0dd

sze siduu

sze l0nunu
sw_silaq
sw_i0tau

o l0mu
sznu_l0mumu
sanu (Otautau
sznu slinu_up

sznu_siOnu_dewn

$333s3

Some 4f bkg ready.(Mainly mumu related)

bb
€

]
uu

dd

/cefs/higgs/zhangkl/Production/25036/4fermions

/cefs/higgs/zhangkl/Production/25037/joi
lcefs/higgs/zhangkl/Production/25037/joi
/cefs/higgs/zhangkl/Production/25037/joi
/cefs/higgs/zhangkl/Production/25037/joi
/ceis/higgs/zhangkl/Production/25037/joi
feefs/higgs/zhangkl/Production/25037/joi

Sample name

convention, cross section:
https://docs.ihep.ac.cn/link/AA749814584F654ESFBAADA4D766223B1F

https://docs.ihep.ac.cn/link/AR7D1FA68DEEB54F6782D63CF312B747C1
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https://docs.ihep.ac.cn/link/AR7D1FA68DEEB54F6782D63CF312B747C1
https://docs.ihep.ac.cn/link/AA749814584F654E8FBAADA4D766223B1F

Gen Filter

* Filter used in processes like smuon, diphoton ......

 Large statistics->filter-> small amount with eff.

@Wanghan

to filter background.
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https://code.ihep.ac.cn/wanghan/modify_stdhep

JER
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CEPC Ref-TDR (E240:ZH—vvbb)
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@Yingqi, Hao
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Gen

* JES, JER, JAS, JAR provided.
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Arp : Assemetry Z — uu — )

Total 984488 44550 197845 _
PID selection 879328 3222 9799 * La rge st uncertai nty:
Z mass window 826419(93.98%) 0 9
Wrong selection 24(0.003%) 0 4
SEEITEE > =AU L 1 * The deviation of PFO from MCP ,5e-5
costheta < 0 405649 0 4
PFO Results MCP Results We currently consider 5 errors:
* Events: 826418 * Events: 826418 mis-identification: 5e-6
+ Forward: 420774 + Forward: 420754 background comtamination: 5e-6
charge mis-identification: 0
* Backward: 405644 * Backward: 405664 ,
angular reconstruction (delta_theta): 5e-5
- AFB:0.0183079 « AFB: 0.0182595 energy spread uncertainty: 26-5
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DO->pi0pi+pi-

1.071% 50
= 1. T T T I, > T T _ T
g —— yym*m~ combination in all Z - bb g yym* - combination in Z - bb with D® - m* - n°®
) yyT* 7~ combination in Z = bb with DY — m* 7~ m° ©
~0.8 1 4o :
a2 2
c c
[ @
> >
0.6 8 w301 b

0.4 I,JIF IIIL 20

0:2F o P . 10} ]

- P Mp
Jff Mp .
— 1 I

=}
=)
u
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St
[
-

Vertex reconstructed

charged pair

Kinematic > 0
Chi2 <4

PID

E,, > 0.5 GeV

Lyy <20°
0.11 < M,, <0.16 GeV

1.8 < M, p,- < 1.9 GeV

2025/3/31
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1.8

63
62
61
52
51
38
S
24
20

1.9 2.0
MVVH+TT' [GGV]

1e-2
2e-2
3e-2
9e-2
9e-2
0.16
0.21
0.28

0.40

@Jinfei

PiO can be successfully constructed. However,
difficult to tag out.

x10°

> 1.0 T T T T > 10° T T T T
o CEPG Simulation — Alyy [} CEPC Simulation Yy closetto mye i
= Z - bb, N=49672 Yy closet to myo = _ yy closet to mye with cut
@ 08 ' - All yy with cut T { 4| 2-bb, N=4gs72 ]
0 vy closet to myo with cut 1]
c = 3
3 g 10° :
Ww 0.6 w
10%¢ 5
0.4 e
10'F 5
0.2} (ool ]
O(P ! ] ! ! ! 10—1“.\. TIPS N | S0 L1 SR I 1
.00 0.05 0.10 0.15 0.20 0.25 0.30 0.00 005 0.10 0.15 020 025 0.30

M,y [GeV] My, [GeV]

All of yy combination The combination with smallest [M,,, — m .|

0 + =0
selected(D" > ")

The efficiency is calculate by il . The purity is calculated by

truth (D=t —m0)
Nselected(DO_’n+n_7ro)

Nselected(Z—bb)

, Which is much smaller than previous result.



PID & JOI

Input:

* Now truth PID, reco PID implemented in JOI.

1.0
° L t ID 900/ L -f- ___..__—._......‘.....
epton and nolep) specified S
P (s P)SP . €ffiavor tagging fOr CDR, TDR, TDR k*m*p
il o —— www fyw
+ o+
. Pcharge fiip fOr CDR, TDR, TDR k*n*p
tdr, all particles
b 0.0267 0.0036 0.0025 0.0021 0.0024 0.0019 0.0016 0.0204
b 0.0294 0.0026 0.0034 0.0027 0.0019 0.0014 0.0018 0.0202
0.6
¢ |o.0125 0.0488 0.0323 0.03 0.0267 0.0071 0.0073 0.0167 0.047
{00144 00127 0051 [NEEEN 0.0299 00332 0.0081 0.0249 00158 0.008 0.0467
- "
L SUTTEPr—
= e’
5]0.0022 0.0016 0.0187 0.017100913 0.0271 0.0841 0.0635 0.0462 0.0991 0.4 st et et st
[
D §{00016 00024 00179 0.0171 0.0919 [WEEIEH 0.0894 0.0231 0.0417 0.0669 0.0969
'_
u ] 0.0016 0.0022 00177 0.0084 0.0349 0.116 0.0499 0.0764 0.181 0.1129
0.2 4
400021 0.0016 0.0089 0.0169 0.1175 0.0349 0.0562 0.1778 0.0833 0.1148
o {0.0021 0.0017 0.0104 0.0172 0.0922 00814 0.081 0.217 0.2981 0.0822 0.1166
g 00016 0.0022 00177 0.0094 0.0815 0.0924 0.227 0.0737 0.0747 0.3048 0.1149 0.0 : Y g y . :
b c s u d gluon
g {00157 00163 00299 0.0303 00731 0.0744 0.0725 0.066 0.0545 0.055

b b c < 5 s u
Predicted

R Prefect PID.

(=
Q
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https://code.ihep.ac.cn/zhangkl/jetorigin/-/tree/master?ref_type=heads

Acc/train (epoch)
tag: Acc/train (epoch)

0.58
0.54

0.5
0.46

0.42

0.38

Acc/train (epoch)
tag: Acc/train (epoch)

0.58
0.54

0.5
0.46
0.42

0.38

2025/3/31

TDR, reco PID (only p, k, pi)

O
I
| O

Name Smoothed Value Step Time Relative

. Mar30_05-56-27_gpu033.ihep.ac.cnlJet_0320reco_higgs_full ParT 0.5939

Lepton id still under tuning.

TDR, prefect PID

Name Smoothed Value

O Mar14_04-57-27_gpu029.ihep.ac.cnlet_0314_higgs_full ParT 0.6034 0.6041

0.5945 29 Mon Mar 31, 11:03:35 1d 3h 56m 55s

Step Time Relative
29 Sun Mar 16, 00:19:28 1d 17h 48m 8s
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backups
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PI D i N J etS Tdr25.3.6; ZH->vvbb; stats: 100w events, 200w b jets. 'ﬂ?e

@Haoyue Xu, Kalilihang

Tracks per jet

Endcap: e mu pi k o Tot
Init 0.05 0.03 1.46 0.21 0.07 1.81
Tpc 0.03 0.02 0.83 0.14 0.05 1.07
Tof 0.02 0.02 0.58 0.11 0.03 0.76
Pt>1 0.01 0.02 0.34 0.09 0.02 0.49

Barrel: e mu pi k p Tot
Init: 0.33 0.19 9.83 1.33 0.42 12.10
Tpc 0.23 0.18 8.26 1.21 0.40 10.29
Tof 0.18 0.17 5.65 0.97 0.33 7.31
Pt>1 0.17 0.16 4.96 0.93 0.31 6.53

In average, for one b jet,

initially it have (generatorstatus=1) 14.3 truth tracks: 11.7Pion, 1.51 Kaon, 0.50Proton, 0.41 electron and 0.23 muon.

Then, it has 14 reco tracks: 11.19 Pion, 1.5 Kaon, 0.49 Proton. 0.38 electron and 0.22 muon.
2025/3/31 For those 7 “good” tracks, it has 5.30 Pion, 0.96 Kaon, 0.33Proton, 0.18 electron and 0.18 muon.
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Charged track ratio

Endcap:
Init
Tpc
Tof
Pt>1

Barrel:

Init:

Tpc
Tof
Pt>1

2025/3/31

2.49%
2.41%
2.39%
3.07%

2.72%
2.26%
2.47%
2.63%

mu
1.70%
2.23%
2.73%
3.63%

mu
1.59%
1.79%
2.30%
2.48%

pi
80.73%
77.40%
76.27%
70.46%

pi
81.23%
80.29%
77.37%
75.91%

k
11.50%
13.45%
14.07%
17.71%

k
10.96%
11.76%
13.29%
14.21%

3.58%
4.51%
4.54%
5.13%

3.50%
3.90%
4.57%
4.77%

Tot
100%
100%
100%
100%

Tot
100%
100%
100%
100%
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Charged track eff

Endcap:
Init
Tpc
Tof
Pt>1

Barrel:

Init:

Tpc
Tof
Pt>1

2025/3/31

e
100.00%
57.12%
40.17%
32.95%

e
100.00%
70.59%
54.66%
52.10%

mu
100.00%
77.79%
67.42%
57.28%

mu
100.00%
95.91%
87.60%
84.28%

pi
100.00%
56.73%
39.56%
23.35%

pi
100.00%
84.00%
57.52%
50.41%

k
100.00%
69.24%
51.26%
41.20%

k
100.00%
91.19%
73.24%
69.94%

Y
100.00%
74.49%
52.99%
38.26%

Y
100.00%

94.73%
78.93%
73.67%

Tot
100.00%
59.17%
41.88%
26.75%

100.00%
84.99%
60.39%
53.95%
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