)
I‘ /
v y;.‘:-‘*‘ ‘ i

CEPC ﬁ,_hysi S &%AI Usage

N
o | % €

§ [

.f:' ; .‘f
» o i

(BT
=34 .
A “Manaqi

26/11/25 STCF 2025 @ Huangshan



Entries/3GeV

CEPC: 4 Million Higgs + 4 Tera Z.

literature CEPC|

CEPC 2018 Chinese Fliysics C  Vol. 43. No. 4 (2019) 043002 Literature Authors Seminars Conferences Data
5.6 ab™', 250 GeV
ZX—ppx

1,048 results | Citation Summary (@) Most Recent

Precision Higgs physics at the CEPC”

Citation Summary
an

Fenfen Ani# Yo Bai(E99"  Chimbae Chen(BEE5)”  Xin Chen(BE5)"  Zhenving Chen(BlER 22

f a3 a : P . - Exclude self-citations ®
Joso Cuimaraes da Costa  Zhenwei Cuil #EBGE)Y  Yaquan Fang(y 3858 Chengdong Ful {4y

£ 388883

" . . . . N 3 d 159 Citeable @ Published ®

o CEPC Simmlation Jun Gao{ {81 Yanyan Gao{#i§ il Vuanning Gao(# 5} Shaofeng Ge( BRI
—S+B Fit Jiayin GuBEREY"™  Fangyi Guol#r g™ Jun Guo(93)™  Tao Han(B3)™™  Shoang Ha( 80" Papers o1 551
o Sigmial | Hougjinn He{ ff£L it Nianke He(f 880" Xinogang He(fd AR ™™ Jifeng ]I%I(NJ?E"(I" Citations 16,015 11,017

Background Shih-Chick Hai#r+%)"  Shan Jinl2 1) Msoqgiang Jmg(®I 481" Susmita Jyotishmati©  Rywta Kiuchi'
Clia-Ming Kuo 880" Peizhn Lai(8I5 5" Boyang LICEMIR)  Congqiso LRIBR)'  Gang LN h-index @ 60 55
Huifeng LiCFHGRR)”  Lioog Lic#26)"™  Sho LicFE#0"™"  Tong LicFil)”  Qisng LiCHER) |l.“.1i....g_rlr.‘._\" Citationsfpaper (avg) 176 e
Zhijom Liang(#EH)"  Libo Lino( 7 3 Bo Lin(2/#)"™  Jianbei L 0U##3E)  Tao LinColit™

Zhien LinC R0 Xinchou Lo % 1) L|.|||I|M|g Ma( R I:hu-.: Mellado"™™  Xin Mol SLIE)" Papers  — Citeable  — Published
= Mila Pandurovic”  Fianming Qian( ¥ Thooni Qian( #4i1E)"  Nikolos Rompotis™
" ! ™ i )" 430
120 125 130 135 140 Manqi Rumn(St# 3" Alex Scho Lianyou Shan( P %) Jmgywan Sha E#E" X Shi 2R
MR (GeV) Shufing Sl B2 Dayong \\'ulul TAHY  Jin Wang{ L)' Lisntso Wang( T # 300 253
Yifimg Wangl EHH)™  Yoginn Weil ) Yue Xn(fFHD'  Haijun Voag i F) Ying Yang( il
() W e iy " iy o 190 22y
Weiming Yao(Hh7F)™  Dan Yu(F#)"  Knili Zhang(FEM )" Zhaom Zhang( 5 1 ki)’
10000 T CEEC lOIIS Mingui Zhoo{RWIEEY  Niaughu Zivo(RFFIR)  Ning ZhowFT)" o0 87 47 3y 2
19
G 0 3 Dieparinsenti of Moders Plysics, Uniiversify of Soiess snd Technology of Chins, Aubui 250026, Chisa o —2_
» CEPC Simulation 5.6.ab7l, 250 GeV - e : ; :
S+BFi kool ot “Chins Institrie of Abesnic Energy, Beijing 103413, Clina 0 10 10-49 50-09 100-249 250-499
=5 it ZX—e'e'x ‘,.h\ﬂo“‘b;ms. Pekeing University, Beijing 100871, Chins Citations
8000 | - Signal “mestinute of High Enerey Prysics, Beying 100049, Chss
Backgronnd "Deparimen of Engineering Physics. Pirysics Departmest, Tunghen University. Beijing 100084, China
“Universiny of Chimese Acsdeny of Seience (CAS), Beimag 100049, Chma

"schoal of Nuclear

iemoe and Techmalo gy, Universty of South China. Hengywng 421001, Chisa
ment of Pliysics, Naajing University, 2 ;
*Diepastment of Physics, Southeast University S b‘ t
M5 cinol of Physics s Astroncey, Shangha: Jiso Tong Usdversty, KLPPAC-MoE, SKLFPC, Shanghs 200240, Chisa L| ]eC
Titng-Duo Loe istinse, Shanghsi 200240, Chins
Platimte of Frootier snd leserdise iplinary Science med Key Labomiory of Particke Phiysics sad Paricle Irndistion (MOE). Shandony Univensity,
Qungdas 266237, Chins
UPRISMA C lister of Exsellence & Mainz Inssione of Theowetsesl Physics, Johmnes Guteshers-Universitit Musmz, Madaz 551 28, Genany
D

et of By, Hoog Kong Universy of Scicnce and Technology, Hoog Koog Phenomenology-HEP 455
“Kants MU (WED), L ITIAS, The Unversary of I\m Kashiwa, Chibs 1778583 . Japss

. "Vimca Instituse of Nuslear Scwncrs, Usniversity of Beigrads, Belgrade 11000, Serba

VGl of Phyrics and Tustiate far Collider Partiche Piyucs, Usinversity of the Wetwabersned, Tonmyesburg 2050, Senth Africa

i Recerved 9 Mevemsber 1008, Revised 71 Jasuary 1009, Poblbed ashue 4 Masch 518 Accelerators 346
/ . ® Sappanisd by the Naticnad Koy Prograss for ST Reweach. smd Developancn (201 8YFAMO00: CAS Comer for Excellence s Puncle Physacs. Yifiag Wang's
o T Sceence Stedin of she Ten Thousand Tabents Praject; the CASSAFEA Imemationa] Parmersiip Program for Creatire Research Teame (H7 51581 855); IHEF Innova-

Events/ 0.8 GeV

- tiom Grant (V45451105 T); Ky Reseasch Progeam of Fromer Scieces, CAS (NGO ¥ZDY-55W-SLHOT, Chaor Araderny of Science Special Gras for Lrge 5o1- .
120 125 130 135 140 emeific Projecs (11311 TKYSB2 1 T0005); the Natioes] Nahers] Srirnce Frondation of Chis{] 167570 gramms of Chimens Academy of Scence Expeﬂ ment—H E P 322
MR (GeV) (VESIS540UT): e Narsonal 1000 Tadeuts Proprass: of China: Feemi Research Allamee, LLC (DE-ACK-83CH1 1158). the NSF/] GIG74) ; by the Marylsad Con.

e for Funddasm patal Phiysscs (MCFP): Temphuss University Tnivistive Sowsific Ressanch Progran: s the Reijng Musicipal Soieace asd Tochnslogy Comeissisn
) projes(ZEH1 10080218003

Des Instrumentation 208
—sg  —2z § .::f“““m:::"
st sl e Computing 21

il ok abep ac oo

) o s this ok sy b e e e s of the Crtive Comunns Astrbuicn 1. cemce. Ausy Bathos distibuisn of this week st s
st o the snfhoe(s) and the atls of the work, joms] citwson smd T, Arscle fnded by SCOAPS md poblished snder lirence by Chmess Physcal Sociery
and the Instvtste of Hagh Emergy Paysics of fie Chnese Academy of Scimoes and the Instriwe of Modem Phywics of the Chmese Academy of Scimoes and JOP Pub-
Inehving Lsd

WwW  —Others

Scientific Significance quantified by CEPC physics studies, via full simulation/phenomenology studies:
» Higgs: Precisions exceed HL-LHC ~ 1 order of magnitude.
! * EW: Precision improved from current limit by 1-2 orders. . .
TR :;;w,[Ge‘VT o + Flavor Physics, sensitive to NP of 10 TeV or even higher. -~ 500 P hyS ICS Clta b I €S
* Sensitive to varies of NP signal.
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White papers

* Higgs: 2019, CPC PR e
. ESPPU input: 2019 ArXiv Chinese Physics C

High Energy and Nuclear Physics
e Snowmass input: 2022 ArXiv

* Flavor physics: 2025, CPC
 New physics: CPC, Accepted

 Current focus
- EW White paper
- QCD studies
- Reco & Det. Optimization

CHINESE PHysicAL SocIETY % 10P Publishing
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https://inspirehep.net/literature/1699545
https://arxiv.org/abs/1901.03170
https://inspirehep.net/literature/2084168
https://inspirehep.net/literature/2863363
https://inspirehep.net/literature/2927088

Flavor Physics
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See the non-seen: i.e, Bc—tauv, Bs—Phivv
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CEPC:Higgs

Current

Estimation

Fast simulation

Full simulation(stat. only)
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Orders of magnitudes improvements (1 — 2.5 orders...).
Access New Physics with energy scale of 10 TeV, or even above
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A recent study: Time dependent CP
measurements with Bs—Phi + Gamma

- One order of magnitude

improvement compared to LHCb

- Dependence on ECAL & Pid

quantified

A long wish list...

- Matter origin

-  CKM measurements

- CPV

- Interplay between QCD & Flavor

26/11/25
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Flavor Physics
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New Physics

ISSN 1674 - 1137 CN 11-5641/04
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Chinese Physics C

High Energy and Nuclear Physics

Volume 49 December 2025 Number 12°

Cover Story - 5
- New Physics Search at the CEPC: a General Perspective -

DXiaocong Ai, Stefan Antusch, Peter Athron et al. .
DOI: 10.1088/1674-1137/ae1194 2
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New Physics

An alternative
potential

Chinese Physics C Vol. 49, No. 12 (2025)

Standard Model
potential

Origin of
EW symmetry
breaking

New physics search at the CEPC: a general perspective”

Xiaocong Ai (3L/MiE)"  Stefan Antusch®  Peter Athron®  Yunxiang Bai (I #)*°  Shou-Shan Bao (#15F111)%7
Daniele Barducci®®  Xiao-Jun Bi (624 %)*'"  Tianji Cai (#1%%)"""> Lorenzo Calibbi"® Junsong Cang ({3 {# )" Vig)
Junjie Cao (B 275)"  Wei Chao (J£5)"° Boping Chen (F5{#F)* Gang Chen (F5H)* Long Chen (B /)"
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experimental

physics
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Decisive for 1% order EWPT detection in early Universe...
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New Physics
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Dark matter: from Higgs & Z portals: orders of magnitudes improvements. nm
SMEFT etc, Access to NP ~ 100 TeV...

Leptongenesis, NP signature, like LLP & SUSY particles, are intensively discussed.
26/11/25 STCF 2025 @ Huangshan 8



Relative Error

2022 Snowmass: Higgs, EW + SMEFT

1 Precision of Higgs coupling measurement (kappaO fit) Precision Electroweak Measurements at the CEPC
0.100} = Current accuracy
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m CEPC: baseline
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Vs =14 TeV, S2, 3 ab' per experiment

.| Total ATLAS+CMS

2026...

Precision of Higgs coupling measurement (kappa0 fit)

— Statistical L
. Experimental Projections ESPPU 2026 m HL-LHC S1/S2
—— Theory Uncertainty [%]
. . Tot Stat Exp Th m CEPC 240 GeV @ 20/ab / + 360 GeV @ 1/ab
K, = I | 1.8 07 09 13 -
Ky &E— I 1.6 07 06 13 g g
. | L]
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w=_L 34 08 09 32 ©
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ESPPU 2026 Expected uncertainty « Science merit of CEPC Higgs program
LHC doing well - Absolute measurements;
- - Higgs width;
- Higgs yields of ~o(100M)... . r .
9gs Y ( ) Exotic decays, i.e., H—inv;
- Usage of Al tools 2" generation Yukawa, cc & ss;
- Trigger rate ~ 0.3%, Theoretical uncertainty - Boost precision by 1 order of magnitude —

dominant, might be further improved

26/11/25
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Current focus: EW

 Objective: A major update since Snowmass (2022), cover Higgs + EW

- Nominal Luminosity

- Al usage...
e Holistic approach
- Jet origin id
- Multi-heads event classification
» Color singlet identification

e Supporting studies...

- Theoretical uncertainties

26/11/25 STCF 2025 @ Huangshan
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Holistic Reco: Jet origin id

b LS 0.033 0.025 0.004 0.003 0.002 0.003 0.002 0.002 0.017 = () o e = w w

efffiavor tagging With £*, K*, KBrS id.
-
Pchargeflip with Ei- Kt, Kgrs id.

0.026 0.033 0.003 0.004 0.003 0.002 0.002 0.003 0.018

c 40.015 0.055 0.036 0.031 0.025 0.009 0.009 0.018 0.043 %81 T
C 40.016 0.015 0.032 0.037 0.009 0.026 0.017 0.010 0.043
50,003 0,002 0,020 0.102 0.030 0.080 0.063 0.045 0.092 0.6
é 5 -0.003 0.003 0.018 0.020 0.084 0.028 0.045 0.062 0.094
u -40.002 0.003 0.020 0.011 0.044 0.055 0.080 0.174 0.111 O
U -0.003 0,003 0,011 0.019 0,132 0.043 0.062 0,178 0,081 0,111 “"‘-...,,

d -0.003 0.003 0.012 0.019 0.112 0.092 0.082 0.079 0.112

024 4 ~« 27 I~

d -0.003 0.003 0,020 0,012 0.092 0.112 0.219 0.076 0.113

G -0.015 0.014 0.024 0.024 0.052 0.052 0.043 0.041 0.034

Hao Liang, Yongfeng, etc
0.0 1 1 1 1 1
c S u d

Predicted

11 categories (5 quarks + 5 anti quarks + gluon) identification, realized at Full Simulated di-jet events at CEPC
CDR baseline with Arbor + ParticleNet Published in PRL 132, 221802 (2024).

Strong impact on all physics measurements with hadronic final states

i.e., weak mixing angle measurements with ss final states, and verification of its RG behavior using months of
data taking at c.m.s. slightly off Z mass peak: EPJC (2025) 85:993
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From specialized Models to LLM

1.0 10 1.0 1.0 10
o= ujet d jet
e -$- PN -$- PN
SSL_e” _- ] o=g—9—-0 ] ] ]
. 0.8 | (St 4 Y, 0.8 ”.__,._ /-=, 0.8 0.8 ParT | ©8 ParT
b= 1 -
@ -¢- UM -¢- UM
= 4 A ; a1 Y e ¢ ¢
e 06 ! ¥ 0.6 K/ V4 0.6 1 g2 ¢’ 0.6 0.6
=) ! ] 4 £ : -
= I ! / ' / o \ .
! ] 4 / ” s
+ s ’ - 5 -
N ! | / / | o 1 e _o-07 > i P s |
5 04 ] 0.4 b , 0.4 * / 0.4 \ /)’\ PO~ 0.4 PP g
> ] b jet ¥ 7 jet / / jet g} ey =
o + 4 je N 4 cje F / s je g 5 ,
= -t~ .
02 —$- PN 02 &= /s —¢- PN 024§ A4 —¢- PN 0244 4 *" 024 L o~ /. ~
~ . - - ot =
ParT vl L | ParT ParT -1 74-¥
-¢- UM -¢- LM -¢- LM
0.0 — 0.0 4 - : ! . — 0.0 4 - : . . — 0.0+ . ! . - — 0.0 4t
102 103 10 10% 108 107 102 103 104 10° 106 107 102 103 104 10° 106 107 102 10° 10 10% 108 107 102 103 104 10° 106
10 1.0 1.0 1.0 10
b jet cjet s jet ujet djet
-¢- PN -¢- PN -¢- PN -¢- PN -¢- PN
0.8 .8 4 .8 .8 - .8
parT | %8 parT | °8 parT | °8 parT | %8 ParT
9 -¢- UM -¢- UM -¢- LM -¢- UM -¢- UM
©
; 0.6 0.6 0.6 0.6 0.6
= ~ - —b-9—-o ~ -9~ -
o £ +‘+“’4\ + + iy * —f\_'/"\ f\*‘*”*/" +*+ v .
Doaq [V \ 0.4 \ 0.4 1 \ 0.4 1 \ 044 &= \
© A \ \ L} \ \ \ [ T' ~ \
< ~ \ g \ \ \ [\ \ AN *. o
o 1 . . \ \ \ \ N SR VRAN
=N Se--e. I, \ e \ ~ e-o_ S, -
02 R S Y 0.2 2 \ 0.2 1 g SN b n P o | 021 o 0.2 =3
- = - = ~
£ ] **_ﬁ - o ~y= Ll Ty 'Y -
9 =re-p
0.0 Ay - - - - — 0.0t - : ! - — 0.0 4 - - ! - — 0.0 o - ] - - — 0.0t - ! - -
10? 10° 10* 10° 108 107 102 10° 10* 10° 108 107 10? 10° 10* 10° 108 107 10? 10° 104 10° 108 107 10? 10° 10* 10° 108

« Comparable result with different scaling behavior

 Para. Numbers: PN 360k, ParT 2.4M, BINBBT(Large . %é 73‘ PR
Language Base Model) 150 M .) Super Symmetry

Technologies
« More details at: https://arxiv.org/pdf/2412.00129
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Extend to speakable LLM...

aI'{,/\lV > ¢s > arXiv:2510.00129

Computer Science > Machine Learning

[Submitted on 30 Sep 2025]
BigBang-Proton Technical Report: Next-Word-Prediction is Scientific Multitask Learner

Hengkui Wu, Liujiang Liu, Jihua He, Qihao Wang, Keke Zhao, Shuyang Hu, Renle Fu, Dahao Liang, Lingyu Zeng, Bruce Liu, Yuan Liu, Jin
Zhan, Jiagiang Niu, Xinglong Jia, Yaqin Hu, Wenjun Ji, Panpan Chi, Ken Chen, Hengyuan Wu, Yingsi Xin, Yongfeng Zhu, Yuexin Wang,
Mangi Ruan, Ningtao Bian, Xiaohua Wu, Weipeng Xu

We introduce BigBang-Proton, a unified sequence-based architecture for auto-regressive language modeling pretrained on cross-scale, cross-
structure, cross-discipline real-world scientific tasks to construct a scientific multi-task learner. BigBang-Proton incorporates three fundamental
innovations compared to mainstream general-purpose LLMs: Theory-Experiment Learning paradigm aligns large-scale numerical experimental data
with theoretical text corpora; Binary Patch Encoding replaces byte pair encoding(BPE) tokenization; Monte Carlo Attention substitutes traditional
transformer architectures. Through next-word-prediction pretraining on cross-discipline scientific datasets of real-world problems mixed with
general textual corpus, followed by fine-tuning and inference on downstream tasks, BigBang-Proton demonstrates 100\% accuracy in up to 50-digit
arithmetic addition operations, performance on par with leading specialized models in particle physics jet tagging, matching MAE of specialized
models in inter-atomic potential simulation, performance comparable to traditional spatiotemporal models in water quality prediction, and
benchmark-exceeding performance in genome modeling. These results prove that language-guided scientific computing can match or exceed the
performance of task-specific scientific models while maintaining multitask learning capabilities. We further hypothesize to scale the pretraining to the
universe scale as a fundamental step toward developing material world foundational model.

Comments: 93 pages, 39 figures

Subjects: Machine Learning (cs.LG); Materials Science (cond-mat.mtrl-sci); Artificial Intelligence (cs.Al); Computational Physics (physics.comp-ph)
MSC classes: 68T05, 68T50, 00A69, 94A99

ACM classes: I.2.6; I.2.7; J.2; I1.6.3; K.4.1

Cite as: arXiv:2510.00129 [cs.LG]

(or arXiv:2510.00129v1 [cs.LG] for this version) https-.//arXIV- Org/ab8/25 1 0. 00 1 29

https://doi.org/10.48550/arXiv.2510.00129 o
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vvH, H—bb/cc/gg/ss measurements: 4 kinds classification

Simplified analysis with irreducible background...

H—bb/cc/gg: close to the statistic limits - 2-6 times better than previous studies
(include other bkgrd, BDT based, etc)

H—ss: close to confirmation!
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Color Singlet Identification

DRUID, RunNum = 0, EventNum = 5401 _ DRUID, RunNum = 0, EventNum =7

e.g. at full hadronic ZH event

26/11/25 STCF 2025 @ Huangshan 16



Advanced CSI using Al
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Yongfeng, Hao, Yuexin, etc
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lassified energy ratio
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Scaling..
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Holistic approach + ACSI

1 1 ]
1 i i B cut | Train, Infer
10! 5 T ' cut + BDT Bl H7, H7
E EI_ Bl holistic e 0 P8 P8
c 1] : (L mmm with ACS| e .
a : : with ideal CSI | -5 ———
g [ : EI W statistical limit | © i
alo—l_ : : o : H7l P6
: | | ¢ = r5, s
P - R 5 0
2 i i .
mel' :
1073 4 ; i I [
1 1
1 1
1 1
10t

vo\.\\s’s\ v{)\,\\ca vo“\gq\ o b qa‘r\@ qa\,\\sé\ qav\\ca qa“kgg\qa awb) VOH(bb) voH(gg) voH(cC) VWH(sS)

Holistic + ACSI: improves the accuracy by 2 — 6 times,
in principle free from human intervene (if the simulation is good enough...)
Strongly depends on Hadronization modes...

ACSI makes a leap even from Holistic, but still has significant room to improve.

H—ss within the reach at toy analysis: clarify the conditions to confirm this decay mode.
26/11/25 STCF 2025 @ Huangsharpttps://arxiv. org/pdf/2506.11783 19



Relative Precision

Updated comparison

10-kappa framework precision

10!
B LHC Run 3, S2, 3000 fb~!

100] | LHC stat. only ...Preliminary...

Bl CEPC Holistic + ACSI

CEPC Snowmass 2021 W|th 4M Hl S...
1071 L. Zhang, J. Jiang ke B
e 1 | B E R 0 B

10—3_

Kr Kp Kest Kg Kw Kz Kt Ky Ku Kzy Ks

LHC mainly dominated by theoretical/systematic...
CEPC Holistic/ACSI approach the statistic limit — more luminosity is appreciated
CEPC numbers not include theoretical uncertainties...

CEPC numbers are based on fast simulation: modeling an 1-1 correspondence Detector.

26/11/25 STCF 2025 @ Huangshan
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1-1 correspondence reconstruction

Visible Reco Trk Clu

> N4 . Well-reconstructed
— vV Charged without cluster

Charged without track

I+
1

/

y
o

Charged with cluster lost

Lost

/

Fake (only increase multiplicity)

Final state
particles

Fake (energy double-counting)

S| X[ XX

+ |Charged

0 ([Neutral

— 1-1 correspondence

— = 1-n

SIS TSNIS XSS XS

https://arxiv.org/abs/2411.06939

Computer Physics Communications 314 (2025) 109661

COMPUTER PHYSICS.
COMMUNICATIONS

Contents lists available at ScienceDirect

Computer Physics Communications

journal homepage: www.elsevier.com/locate/cpc

Computational Physics

Gheck for

i@

One-to-one correspondence reconstruction at the electron-positron Higgs
factory

Yuexin Wang >, Hao Liang “, Yongfeng Zhu ¢, Yuzhi Che ', Xin Xia®*, Huilin Qu¢,
Chen Zhou®, Xuai Zhuang *¢, Mangi Ruan ““*
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BMR decomposition @ AURORA

BMR = 2.75%

Well-reconstructed

Charged without cluster
Charged without track

Ch: d with cluster lost .
P Tracker resolution

= m ECAL resolution

B HCAL resolution
Charged w/o track

m Double counting

M Lost due to acceptance

H Lost due to merge

Lost due to mis-ID

1-1 corresponding type: contributing to the BMR via resolution: ~0(0.1 — 0.001) of
its mean value

Double Counting & Lost type: contributing to the BMR ~0(1) to its mean value

26/11/25 STCF 2025 @ Huangshan 22



Pid: differential performance

n* 40.000
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A.U./0.5 (GeV)
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0.01

Detector change (usage of high density scintillating glass HCAL): BMR 3.7% — 3.4%;

BMR of 2.75% reached

(240 GeV)
B T | T T T | T T T | T T T | T T T | T T T ] O 07
- CEPC [ 1ZZ — vvqq (ud) Cleaned |
- [ ]WW — pvaq (ud) Cleaned ~ 0.06
- ZH vgg Cleaned -
. it 1 . 0.05
- ] >
- . )
= 1 2 o004
B ’ o)
B ] =
- = =~ 0.03
- i =2
- : =
E - 0.02
i = 0.01
: L Lon R L ] 0

60 80 100 120 140 160
m; (GeV)

Al enhanced reconstruction: 3.4% — 2.8%.

(240 GeV

—

[ ] ZZ—vvqq Cleaned CEPC
[ ] WW—uvqq Cleaned
[ ] ZH—vvgg Cleaned

m; (GeV)

Recent update: further optimization + Pid, etc, current value ~2.68%
STCF 2025 @ Huangshan
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Design-4:

« Geometry

Glass provide Energy
measurement, Glass portion
close to 100%...

Silicon emphasize on Timing
& Position

Optimized granularity at
different location/depth

e Comments

26/11/25

Understand & verify the EM
resolution of Glass...

Quantify the impact of Glass
transparency

Mechanic & Cooling

STCF 2025 @ Huangshan
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BMR: from CDR to possible future...

2016 - CDR: BMR ~ 4% 2024 - AURORA: BMR ~ 2.7% Future: BMR ~ 2.0%

0.4%
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u Tracker resolution
u ECAL resolution
HCAL resolution
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N

9.5% ® Acceptance |Cos6)| < 0.99
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Tracker resolution
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0.55

Ratio
N

« Strong coupling determination with EEC/b-decay: ...

QCD relevant studies

~ —og(m)=0.118

Highlights  Recent  Accepted  Collections  Authors  Referces  Press  About  Editorlal Team

Extracting as at future e*e~ Higgs factory with energy
correlators

0.6

0.5

0.4

S 0.3

0.2

0.1

T T T T T T T [ T T T T T T T T [ T T T T 1 T T T T 711

L rrrnil

I T TTTTT I T TTTTT
= q,(my)=0.1180 4 0.0009
Charmed mesons decay
T decay & R ratio
Heavy quarkonia
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*  This work

Physical Review D
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10!
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theoretical uncertainty dominant...

» Analyzing hadronic events, color singlet identification with Al tools, as well as Impact of hadronization

» Approach LEP data & bridge to b/c factories

26/11/25
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To address the theoretical uncertainties: Precision
calculation for electron positron collider

* Led by Michael (MJRM) with strong international participation

* Quantify the status... and maybe establish the roadmap to
control the theoretical uncertainties...
26/11/25 STCF 2025 @ Huangshan 28



Al: No free lunch! - Necessary studies...

Hadronization & impacts...
Beam induced backgrounds & machine protection
Event building with realistic detector time response, including electronic pulse shape & time sequence...

TPC & Tracker:

Dependence of dE/dx or dN/dx performance on the shifting distance & readout threshold/Noise

lon distortion VS shielding & possible correction

B-Field mapping

Mechanic stability » Al oriented systematics & mitigations... From supervised learning, to

_ non/weakly-supervised, enhanced, LLM...
Low Pt track reconstruction

Calorimeter

- SiPM: response uniformity & Dynamic range, especially towards large Tile/Bar configuration in ECAL
- Requirement on the Attenuation length for scintillating materials...

- Homogenates in space & stability in time

- Development of Energy & Time Estimator...

Dead zone/dead channel tolerance
Performance degrading with Noise: rates, intrinsic, and radiation relevant ones

Calibration Procedure & Monitoring methodologies...

26/11/25 STCF 2025 @ Huangshan 29



Targeted studies

 Usage of Timing, especially at 5d calorimetry

- Clustering with time

- PFA of the Space Time... to reconstruct all final state particles
in the data stream continuum, and correctly associate them with
different VTX & sources, including Beam Induced Background

* Holistic approach with sufficient categories (Multi-class identification)

- ~0(100) categories is sufficient... to identify almost all physics events at a Higgs factory

- ~0(10) is probably sufficient for Z factory

- Free of human intervene — in principle

» Color singlet identification & iteration with QCD studies

* From leaves to the Tree:

- Id the parenting info of final state particles; i.e., B>D—K—piO—y...

26/11/25 STCF 2025 @ Huangshan 30



Summary

... CEPC has strong discovery power: leap of orders of magnitudes ...
Flavor & NP White papers delivered in 2025

- Address the EWPT, DM, & multiple observation windows.

EW WP: a major update with strong engagement of Al technology, which roughly boost the
discovery power by 3 folds at Higgs observables

Holistic approach for classification + ACSI for grouping

* Reco: Jet origin id, 'see' the quark & gluons...
* Analysis: in principle free from Human intervene.

Multiple Al relevant challenges need to be addressed...

* From supervised learning, to non/weakly-supervised, enhanced, LLM...
* Rich interplay & synergies with Al studies...

1-1 correspondence reconstruction: excellent PID + BMR of 2.7%, where 5-d calo is the key

Theoretical uncertainty: hope to achieve much profound understanding via PCEPC &
collective efforts

Al: the trend, lots of interesting interplay anticipated...
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Performance requirements of H—ss
measurements
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Comparison

(240 GeV) (240 GeV)
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Kaon id: TDR has larger inner TPC radius. To be verified & confirmed quantitatively.
Lepton & neutral Kaon id: relatively limited info. From ECAL in TRD.

Muon det. Info not availableSir(dlizteatd® HAaflgstanCyber & Arbor), to be improved.
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Jol at TRD, CDR & AURORA (ideal)

1.0 1.0 1.0
———— iy ——— _._ ..... A v —— —_—,—— e e =
efffiavor tagging TDR truth, CDR truth efffiavor tagging TDR (truth, reco, charged) efffiavor tagging 51, S5
-y | ] NG e——e— e Arrnnn i — —— e ——
05 Pcharge fip TDR truth, CDR truth 0.6 - Pcharge fiip TDR (truth, reco, charged) 0.8- Pcharge fiip 91, S2
N et
\
0.6 1 0.6 1 0.6
————— -
0.4 - 0.4 - 0.4+ x
”* s
021 4 22 0.2 1 0.2 gl
\N ’*_"--.. -~ t"" e o= o — "*--.‘—.—
\.\\ ”, = \"'\ ".-—
~ .*,’ \.__‘, ==
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Using truth Pid, TRD has better Jol than CDR detector, as it uses longer Barrel + stitching VTX
Pid at TRD is limited, will degrade the H—ss measurement... (software version 0401, not 1-1)

Neutral Hadron ID has strong impact on Light Quark ID: Critical for in H—ss (to be quantified...)
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Performance changes

« From CDR to TRD
- Stitching VTX
- Glass HCAL
- Larger inner radius of TPC

 To be optimized especially in pace with BIB study
- Xstal Bar ECAL (1515400 mm)

« Hard to identify neutral particles, especially low energy ones, at busy
super cell.

« Timing information: used to determine the position, and not good
enough to support Pid determination

e Granularity & layout Need to be optimized

- TRD tracking algorithm is actually better than CDR
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Summary

« LHC is expected to deliver percentage level Higgs measurements (ESPPU 2026), challenging
the narration of 1 order of magnitude improvement at CEPC.

- LHC still has potential to improve... in pace with high precision theoretical calculation, Al
usage especially in trigger, etc.

« CEPC shines with Higgs width, invisible, etc. But we need to further develop the scientific merit

- Higgs to strange, 2" generation Yukawa
- Higgs to NP (like H—4b for EWPT, etc)

* Receipt to maintain this “1 order” advantageous of CEPC

- 10 Million Higgs would be ideal.

 More detectors, higher instant luminosity, and maybe longer operation

- Holistic + ACSI, enhance the discovery power 3 times & identify H—ss decay, requiring

« 1-1 correspondence...
 Lots of profound studies are needed...

 Optimization suggestion for TRD

- TPC inner radius, and ECAL configuration especially granularity
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CE PC Ref-TDR

Impact on Physics

Z-qq, 91.2 GeV
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il
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0406
C jet tagging Eff

0.8

10° 5
] B Relative accuray, HL-LHC S2
I Relative accuray, CEPC
B 95% CL upper limit, CEPC
1071 5
1072 5
1073 4
10—
Kb Kc Ko Kw Kr Kz KygBss\Bua Bdd Bsp Bdb Bud Bds

Improved by ~3 times

Improved by 1-2 orders of magnitudes
~ 2 folds improvement at H->cc & Vcb

Presumably... firstly quantified
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Updated result on sin? 6. erf Measurement

Table 2.

Sensitivity S of different final state particles.

V5/GeV sof A Sof A

s SofAl,

SofAj, Sof Ay, SofAb,

70
75
92

105

0.224
0.530
1.644
0.269
0.035
0.027

4.396
5264
5.553
4.597
3.956
3.279

4.403 1.445
5.269 2616
5.553 4201
4.598 1.994
3.958 1.087
3.280 0.520

4352
5.237
5.549
4.586
3.942
3.261

Table 3.

Cross section of process ¢*e” — 7 calculated us-
ing the ZFITTER package. Values of the fundamental paramer-
ers are sel as mz = 911875 GeV, m, = 1732 GeV, myy = 125 GeV,
ay, = 0118 and my = 80.38 GeV

V5/Ce¥  ow/mb  ag/mb oy/mb og/mb o /mb op/mb
70 0.039 0.032 0.066 0.031 0.058 0.028
75 0.039 0.047 0.073 0.046 0.063 0.043
92 1.196 3.366 4.228 5.366 4222 5.268
105 0.075 0.271 0231 0271 0.227 0265
115 0.042 0135 0122 0135 0118 0132
130 0.026 0.071 0.068 0.071 0.066 0.069

Verify the RG behauvior...

using

~1 month of data taking

Expected statistical uncertainties on sin? 9 ef f Measurement.

(Using one-month data collection,

Statistical Uncertainty
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Uncertainty of sin?d™" at different energy
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..+ Significant impact on Flavor Physics measurements, i.e., those with Bs oscillation...
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Abstract: We present a study of the measurement of the effective weak mixing angle parameter (sin’ Hgﬁ) at the
Circular Electron Positron Collider (CEPC). As a fundamental physics parameter, sin? Héﬁ plays a key role not only
in the global test of the standard model electroweak sector, but also in constraining the potential beyond standard
model new physics at the high energy frontier. CEPC proposes a two year running period around the Z boson mass
pole at high instataneous luminosity, providing a large data sample with 4x 10'2 Z candidates generated in total. It
allows a high precision measurement of sin’ ngf both in the lepton and quark final states, where the uncertainty can
be one order of magnitude lower than any previous measurement at the LEP, SLC, Tevatron, and LHC. It will im-
prove the overall precision of the sin? Hg(f experimental determination to be comparable to the preicision of the theor-
etical calculation with two-loop radiative corrections, and it will also provide direct comparisons between different
24/
month, the precision of sin’ (-)gff measured at 130 GeV from b quark final state is 0.00010, which will be an import-

final states. In this paper, we also study the measurement of sin”6_; in the high mass region. Taking data for one

ant experimental observation on the energy-running effect of sin? Sgﬁ.
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Abstract The proposed Circular Electron Positron Collider
(CEPC) is expected to provide adequate events around the Z
boson mass pole, allowing high precision determination on
the effective weak mixing angle. Specifically, one can acquire
large data samples of the Z — bb, Z — ¢¢ and Z — s§
events with high purity, even though the efficiencies of the
jet tagging are limited to ensure a good separation between
different flavors. According to recent studies of the detec-
tor and reconstruction algorithms, with the new jet tagging
method at the CEPC detector which gives a purity of 99.9%
for the bb and ¢ samples and 97% for the s5 sample, the cor-
responding uncertainties on the effective weak mixing angle
determined from those samples are better than 10~* using
data collected within 1 month. It allows high precision deter-
minations of the effective weak mixing angle from different
quark flavors especially for ¢ and s quarks, which is essential
to the standard model global test and potential new physics
searches.

STCF 2025 @ Huangshan

where k5 is the flavor-dependent scale factor. In custom,
the leptonic effective weak mixing angle (sin’ 0£ff) is chosen
as the experimental determined parameter, while the quark
effective weak mixing angles are converted to the leptonic
one accordingly. Since the higher order loop corrections are
flavor-dependent, measuring the weak mixing angle from the
Drell-Yan processes with different f is essential to both the
SM global test and the beyond SM new physics search.

In the past two decades, sin2 Gfﬁ has been measured
at the energy scale of the Z boson mass pole. The SLC
ete™ — ff measurement exploited the polarization of
the electron beam, providing a pure leptonic determina-
tion, giving sin’ Hfﬁ[SLC] = 0.23098 £ 0.00026 [1]; The
LEP ¢*e¢™ — bb measurement contains both Z-to-lepton
and Z-to-heavy quark couplings, giving sin? Qe[ff[LEP—b] =
0.23221 £ 0.00029 [1]. These two measurements achieve
the best precision of the sin® fof determination, while
their central value differ by 3.2 standard deviation. At the
proton-antiproton collider Tevatron, sin? 9£ff is measured in
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Truth

Recent updates... preliminary

CEPC TDR ParT TruthID CEPC CDR PN TruthID (PRL) CEPC Current Best - CDR Difference
b 0.002 0001 0001 0002 0001 0001 0.012 b gpez abo: Booz 0.001 | G021 -0.02 -0.01
b 0001 0002 0002 0001 0001 0002 0.012 b 0.002° 0001, 0.002 §0:020 -0.01 -0.02
c 0.024 0.024 0.023 0.005 0.006 0.014 0.030 c 0i008"  0i009: OO IOREOIEE 0.09 -0.02 -0.01 .
¢ 0.820 0005 0023 0016 0006 0.030 c DC2SR0010 8 100008 e -0.02 0.08 103
S 0.002 0.001 0015 0.023 0.085 0.081 0.042 0.069 s GoRol [9.065 D042 S .’ 0.04
£ = —_— £
5 0001 0001 0015 0.087 0.023 0046 0076 0.070 - > S 0:0270 BO:US4 SRUCEINIEESE -_— =] -0.02 0.04 -0. 0
A
= F
U 0001 0002 0018 0006 0029 0114 (UGN 0044 0079 0183 0.085 u 0053 D085 0 114 -0.01 -0.02 0.06
0 0002 0001 0007 0018 0115 0031 0048 0202 0071 0.084 (0003 0003 0011 0021 0130 0041 0060 . L MU (S -0.02 -0.01 -0.01 0.07 0.02 -0.03
d o001 o001 o008 o016 009 0074 0072 RS SIGTR, | EE d 0003 0003 0013 0021 0109 0090 0083 0210 0281 0072 0.117 -0.01 -0.02 .o,o;li 0.08 ..0_03
§ 0001 0001 0016 0009 0074 0099 0233 0067 0079 0334 0087 d 0002 0003 0020 0013 0090 0109 0229 0076 0082 0258 0.117 -0.02 0.08 -0.03
g 0012 0012 0028 0027 0075 0075 0076 0.071 0.067 0.060 WUZLL] g @021 8023 tegS4 G034 TS S RINC SRR Ry R 052 0050
r— o P s PN 5 v % G G 5 ) N d d ) I S S
Predicted Predicted Predicted

* Current Best: ~ 10% improvements in M11

- Change Al architecture, with extend input variables

- Vertex optimization

 Todo:

- Scan on generator/hadronization models,

- Better reconstruction of intermediate particles (piO, phi, Lambda, Kshort, etfc)...
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LCFz250 CLIC3g

. LCF z250/550 . CLIC38011500
|_| +MUC10 -|_ +FCC-hh :

. LCF 225015501000 . CLIC 3501150013000

HEP[T

. FCC-ee + FCC-hh

68% probability sensitivity - All scenarios combined with HL-LHC

FCC-eezywwr40

FCC-eezywwr40/365

. MuCgev

European Strateg)
for Particle Physics,

1.5

120 ] ] 2.0

1.0t i
=08 4
Z 06 S 1.0

0.4

0.5

0.2}

0.0 0.0
35
3.0t
2.5

T 2.0

=15

1.0

0.5}

% 0.0

3.0 = 2.0

25t 0 1.5 [ ]

2.0 —_
T =10 9
< 1.5 3 £
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Observation consistent with Physics Briefing book of ESPPU 2026
FCC-ee 2.26 M @ 240 GeV + 0.46 M @ 360 GeV
26/11/25 STCF 2025 @ Huangshan
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Anticipated Higgs precisions... updates

Higgs precision for ZH at 240 GeV

Table 10: The projected precision for Higgs measurements at the CEPC for ZH and vvH pro- = zr:l)i\;vtrizass 2021
duction modes, no systematic and theoretic uncertainty included. The branching ratio for invisible Stat Limit
decays is given as a 95% C.L. upper limit. The precision for the Higgs total width (T'y) is derived 71 11101
from a global s-fit combining all channels. The 'Tmpr. column indicates the improvement factor, 107 4 190:1.05:1
defined as the ratio of the previous uncertainty to the current one. A dash (—) indicates that the
value is not applicable or unavailable. 13.68:1.97:1
S 291:173:1
Channel 240 GeV, 20 ab~! 360 GeV, 1 ab™! é 695:207:1
Prec. (%) Impr. Prec. (%) Impr. < 314511431
> 4.79:236:1
ZH Production s 061121

Inclusive 0.13 2.0 0.25 5.6 2 I 213:1.42:1

o —bb 0.07 2.0 0.5 1.8

H — cc 0.6 34 2.6 3.4

H — gg 0.4 2.0 1.7 2.0 215:1.07:1

i — Www 0.12 4.4 0.6 4.7

H—zZz 0.6 7.0 2.9 6.9 10724

H =TT 0.28 1.5 1.4 1.5

H — vy 1.8 L7 7 1.6 260 oo 3

H - pp 3.5 1.8 23 1.8 (Qao¥

H — Zv 1.4 6.0 8 4.3

H — ss 18 101 kappa p

Bruppa,-([] — iI]V.) 0.10

vvH Fusion Production
I — bb 0.9
H = ce 5
I — gg 3.2
H—=WW 1.3
H—zZz 4

W W X
- Snowmass 2021
- ‘ “ EE Holistic
H—rr 3.3

H = vy 13 ) Fl

H — pp 25 27 .

H— Zy 8 10 ;
Higgs Total Width, I'y (from global fit)

from 240 GeV data 0.55 3.0

from 360 GeV data 0.9 3.5

from Combined data 0.4 2.7

10
v
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Higgs & Snowmass White Paper

240 GeV, 20 ab™!|  360GeV, 1 ab~!
ZH vvH ZH | vwwH | eeH
inclusive 0.26% 1.40%| \ \
H—bb 0.14%| 1.59% |0.90%|1.10% |4.30%
H—cc 2.02% 8.80%| 16% | 20%
H—gg 0.81% 3.40%(4.50% | 12%
H—-WW 0.53% 2.80% (4.40% 6.50%
H—-ZZ 4.17% 20% | 21%
H— 11 0.42% 2.10%(4.20% |7.50%
H — vy 3.02% 11% | 16%
H — pp 6.36% 41% | 57%
H — Z~ 8.50% 35%
Brypper(H — inv.) |0.07%
Ty 1.65% 1.10%
26/11/25

Precision of Higgs coupling measurement (kappa0 fit)

Relative Error

m HL-LHC S1/82

m CEPC 240 GeV @ 20/ab / + 360 GeV @ 1/ab

Precision of Higgs coupling measurement (kappa3 fit)

10"

Relative Error

STCF 2025 @ Huangshan

10—2_

= CEPC 240 Gev @ 20/ab
a CEPC0GV@iab

BSM
Kp Ko Ky Kw K Kz K, Kk, BRGY kp
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CSI: bottleneck for measurement at
fuII hadronlc events

= Z decaymode H —bb H-—ce H-—gg
— xifz:f;::i;f Zsetes  L5T%  1443%  10.31%

Z— T 1.06%  10.16%  5.23%

The Higgs— bb, c¢, gg measurement at CEPC Z —qq 0.35% 7.74% 3.96%
Z — v 0.49% 5.75% 1.82%

Yongfeng Zhu, Hanhua Cui and Mangi Ruan combination 0.27% 4.03% 1.56%

Institute of High Energy Physics, Chinese Academy of Sciences,
19B Yugquan Road, Beijing 100049, China
University of Chinese Academy of Sciences, Table 3. The signal strength accuracies for different channels.

194 Yuquan Road, Beijing 100049, China

E-mail: ruanmg@ihep.ac.cn

« H-—cc & gg measurements at qqH channel is much worse vvH channels, despite the
former has 3.5 times more signal statistic

« Reason: Failure of Color Singlet Identification — to distinguish the decay products of
each Color Singlet

- Z & H for 240/250 GeV Higgs factory
- Which Higgs boson for Higgs self-coupling (i.e., at vwvHH events at 500 GeV, etc)
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Updated result on sin? 6, erf Measurement

Table 2.

Sensitivity § of different final state particles.

VSiGeV sof AYE Sof AY,

SofAY,

Sof Ay, Sof A5, SofAb,

70
75
92
105
115

0.224
0.530
1.644
0.269
0.035
0.027

4.396

4.403 1.445
5269 2.616
5553 4.201
4.598 1.994
3.058 1.087
3.280 0.320

4.352
5.237
5.549
4.586
3.942
3.261

Table 3.

Cross section of process ¢*e” — 1 calculated us-

ing the ZFITTER package. Values of the fundamental paramei-
ers are sel as mz = 911873 GeV, m, = 1732 GeV_ nyp = 125 GeV .,
a, = 0118 and my = $0.38 GeV

V5/GeV  ou/mb org/mb ey/mb org/mb e /mb o erpymb
70 0.039 0.032 0.066 0.031 0.058 0.028
75 0.039 0.047 0.073 0.046 0065 0043
92 1.196 5.366 4.228 5.366 4122 5.268
105 0.075 0.271 0.231 0.271 0227 0263
115 0.042 0.135 0122 0.135 0118 0132
130 0.020 0.071 0.068 0.071 0.066 0.069

Verify the RG behavior...

using

~1 month of data taking

Expected statistical uncertainties on sin? Bl ef f Measurement.

(Using one-month data collection,

Statistical Uncertainty

!

107

107

10°®

10 €

~4e12/24 Z events at Z pole)

...+ Significant impact on Flavor Physics,
I.e., those with Bs oscillation...

26/11/25

. . ept .
Uncertainty of sin’@; at different energy
A K
Y , -
C : "k
I A "- """ e
SN "‘-'
= “." . ¢ (A_-
: g lepton
B ‘ = b
L x o}
£
| I | ] I 11 L | I T | 1 11 ‘ 11 1 1 ! ul -‘s
100 110 120 130
Energy (GeV)
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75

92

105

115

130

Eur. Phys. J.C (2025) 85:993

1.6x107°
1.3x107°
1.6x107°
1.0x107°
1.9x107°

3.9x10°°

https://doi.org/10.1140/epjc/s10052-025-14689-7

32x107°  22x107°
1@ A07D | B sz il
ZRRATe | 22% At
24%107° 1.4x107°
6.8x107° 27x107°
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V.S. Hadronization models

1.0
om0 55,50 9.7 o e s b
e i L r r r ¥ "
: flavor tagging e PR . Herng /
- g Penarge fip (H7, H7), (P6, P6), (H7, P6) 25 . abstPythia = Herwig) 4 4 0 /!
N max(Pythia, Herwig) /

average number per event

0-0 T T T T T

 Much severer descriptions.. in exclusive measurements (i.e., specific hadron
generation, decay, etc)
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Percentage (%)

-jet: leading b-hadrons & flip rates

Percentage of b hadrons by Whizard & Herwig

75

5.0

25

0.0

—e— Percentage by Whizard
—e— Percentage by Herwig

Percentage Difference (Whizard - Herwig)

6 % 8 e A RXF I RS E S ISR E ]S LS S S
A G > >y >
R < ¥ ¥ 7
¢ o o
Particle Names
Difference in Percentage of b hadrons between Whizard and Herwig
6%
5.78 5.65
4%
3.43
2% 1.96

1oL 005 o

0.65 0.63
l . 04 036 03 028
o% ]

02 B
-0.55
102 g4 s -
—2% -1 2.0
317 5

—4% -3.97
R S S M S S S v N s o Sy o N N
L3 @ EYIEE S ® o \\\) P /\,p\ «0\ & 4 4 4w S v & & R S8
I & G o LA AN
o oV v

Particle Names
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45%

40%

35%

30%

25%

20%

15%

10%

Charge Flip Rate w of b hadrons by Whizard & Herwig

w Difference (Whizard - Herwig)

2%

-a%
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—e— w by Whizard
—e— w by Herwig

-
Sle B s e s
Ny
&

Zp/ Zp* 2 N\em
me:

B,*(5747)°—Br/B

Difference in Charge Flip Rate w of b hadrons between Whizard and Herwig

428 419

3.84
36
3.08
169
147
I 014 01

-0.04 005 [ E
03 -031 033

-1.51 153 166
-1,
-2.26
-2.8
5.68 g
-6.11
P &~ = & o N
I A e R T IR RS P S R S R R RO R BTSRRI SR L
& & o N o o
o 3 o

Particle Names



Fast/Full Simulation

1.0

0.8

0.6

0.4

0.2

¥
Pcharge flip for Delphes and GEANT4

0.0

Z->pp (91.2 GeV)

A.U./0.001 mm

A.U./0.001 mm

PFO, leosel L10.0,0.3), E CI0, 50) GeV
T ——

T E
E = Delphes E
1; ------- Full Simulation —
107 3
102 3
10° E
-0.05 0.05
DO [mm]
PFO, lcosl (107, 0.8), E LI0, 50) GeV
e e e e
E = Delphes
15 ------- Full Simulation —
10" E
102 3
103 3
5 ;
-0.05 0.05

A.U./0.001 mm

A.U./0.001 mm

PFO, lcosel (10.3, 0.5), E C 0, 50) Gev
R e e

E Delphes
1: ------- Full Simulation —
107" E
102 E
107 E
P ]

-0.05 0.05
DO [mm]
PFO, Icosel (10.8, 1.1), E L0, 50) GeV

— T T T T T T g
E e Delphes ]
1; ------- Full Simulation |

* Delphes ~ Perfect PFA (1 — 1 correspondence.. )

26/11/25
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Relative Precision

Anticipated Higgs measurements

Higgs Subchannel Precision for ZH at 240 GeV

107

10t +

10° ¢

107t E

102

26/11/25

NA:41g7.17

1.9:1.3

\

PEeodg R
Z-U
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P &P ‘96’\‘\\\*1*\* »],’li ARSEEE

[ Snowmass

I Holistic

[ Stat Limit

Z-vy Z-qq

With Holistic approach..

LELTIg e
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Perspectives with 1-1 correspondence

Jet with PFA Jet with 1-1
Jet (hadronic events) with Calo Charged in Tracker Charged in Tracker + ToF

Neutral in Calo Neutral in Calo + ToF

10_ T T T T ‘ T T T T T T T T - 1,0
E 7 ——— e = =
- —40%/|E ® 7% (HCAL) ] efffiavor tagging S1, 52
L —K{ using TOF 1 0.8- —__  Peharge fiip 51, S2
r n using TOF b =
1 (TOF resolution =10 ps) -
C E 06 B
L C ]
o3 =
- = . 04
107 E
r 1 0274 e
o 7 Sy o = — -
[ N "\.*"’
—2 1 1 | | 1 1 1 | | 1 1 1 1 OO T
107 5 10 15 b c S u d
E [GeV]

5d calo is critical: ToF for all visible particle, thus Pid...

- Assume Low energy neutrons & secondary particles can be tamed... still challenge...

26/11/25 STCF 2025 @ Huangshan
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