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Physics Benchmarks & Global Performances

Processes @ c.m.s. Domain Total Det. Performance Sub-D
H->ss/cc/sb vH @ 240 GeV Higgs PFA + JOI (Jet origin id) All sub-D, especially VTX
H->inv qqH Higgs/NP PFA All
Vcb WW@ 240/160 GeV Flavor JOI + Particle (lepton) id All
W fusion Xsec vwH @ 360 GeV Higgs PFA + )OI All
Qg Z->tautau @ 91.2 GeV QcCD PFA: Tau & Tau final state id ECAL + Tracker material
B->DK 91.2 GeV Flavor PFA + Particle (Kaon) id All, especially Tracker & ToF
Weak mixing angle Z EW JOI All
Higgs recoil lIH Higgs Leptons id, track dP/P Tracker, All
H->bb, cc, gg vvH Higgs PFA +JOI All
qqH Higgs PFA + JOI + Color Singlet id All
H->di muon qqH Higgs PFA, Leptons id Calo, All
H->di photon qqH Higgs PFA, Photons id ECAL, All
W mass & Width WW@160 GeV EW Beam energy NAN
Top mass & Width ttbar@360 GeV EW Beam energy NAN
Bs->vvPhi Z Flavor Object in jets; MET All
Bc->tauv Z Flavor - All
BO->2 pi0 Z Flavor Particle/pi-0 in jets ECAL




Physics Study : Status
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CEPC Physics Studies at Snowmass

The Physics potential of the CEPC

Prepared for the US Snowmass Community Planning Fzxercise

(Snowmass 2021)

CEPC Physics Study Group

240GeV, 20 ab~!| 360GeV, 1 ab~!
ZH vvH ZH | vwvH | eeH
inclusive 0.26% 1.40%| \ \
H—bb 0.14%| 1.59% |0.90%(1.10% 4.30%
H—scc 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-rr 0.42% 2.10%|4.20%|7.50%
H >y 3.02% 11% | 16%
H = up 6.36% 41% | 57%
H— Zy 8.50% 35%
Brupper(H — inv.)|0.13%
'y 1.65% 1.10%
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Jet Origin ID
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Predicted

« Jet origin identification: 11 categories (5 quarks + 5 anti quarks + gluon)

- Jet Flavor Tagging + Jet Charge measurements + s-tagging + gluon tagging...

* Full Simulated vvH, Higgs to two jets sample at CEPC baseline configuration: CEPC-v4 detector,
reconstructed with Arbor + ParticleNet (Deep Learning Tech.)

¢ 1 Million samples each, 60/20/20% for training, validation & test
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Physics benchmarks: H-cc & Vcb
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* From Jet Flavor Tagging to Jet Origin ID:
- vwH, H—cc: 3% — 1.7% (Preliminary)
- Vcb: 0.75% — 0.45% (muvqq channel. evqq: 0.6%, combined 0.4%) 8



Physics Benchmarks using CDR baseline

Processes @ c.m.s.

Anticipated relative
accuracies/up limit with CDR
baseline detector + TDR

Using Jet Origin id
with ideal Kaon id

Luminosity

H->cc 3% (Snowmass) 1.7%
H->ss vwH @ 240 GeV NAN 95% up limit of 0.75E-3
H->sb NAN 95% up limit of 0.22E-3
H->inv qgqH @ 240 GeV 95% up limit of 0.13%

Vcb WW->lvqq @ 240/160 GeV 0.65% 0.4%

W fusion Xsec vwH @ 360 GeV 1.1%

A Z->tautau @ 91.2 GeV NAN

B->DK Z->bb @ 91.2 GeV NAN




I Det. Concepts: CDR to TDR

The TDR detector has
Better Pid via
dE/dx or dN/dx from Gaseous detector
ToF of 50 ps
Better Jet origin identification via a Stitching VTX detector:
Inner radius reduced from 26 mm to 20 mm)
Material budget reduced by 1/2 compared to CDR

PFA compatible Calorimeter with larger sampling fractions:
Glass Scintillator HCAL
Xstal ECAL




Pid via ToF + dE/dx or dN/dx

<S)7m< (dE/dx) (S>NK (EEihex TOR) K* selection efficiency X purity

Nuclear Inst. and Methods in Physics Research, A 1047 (2023) 167835

Contents lists available at ScienceDirect

Nuclear Inst. and Methods in Physics Research, A

journal www.elsevier.
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Requirement analysis for dE/dx measurement and PID performance at the )
CEPC baseline detector e

Y. Zhu, S. Chen, H. Cui, M. Ruan”*

Institute of High Energy Physics, Chinese Academy of Sciences, 19B Yuquan Road, Shijingshan District, Beifing 100049, China
University of Chinese Academy of Sciences, 19A Yuguan Road, Shiiingshan District, Beijing 100049, China
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dE/dx or dN/dx with relevant uncertainty of 3% + ToF of 50 ps: eff & purity of Kaon id >1?5%




dE/dx or dN/dx @ ref-TDR goal

Performance from simulation I DC R&D efforts and results

*  Full simulation framework of pixelated TPC developed using Garfied++ and Geant4 at [HEP Develop sophisticated software tools for DC PID simulation DC cell

 Investigating the 7/k separation power using reconstructed clusters, a 3¢ separation at 20GeV with FTTTTTTTT o Tmmmmm e t
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g gth + Garfield++ based |1 ] %,
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A major goal for the Ref-TDR Gaseous Tracker is the Pid: to achieve 3% dE/dx or dN/dx 3“5 ]
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I VTX and Jet Flavor/Charge measurement

EurPhys.J.C  (2024)84:152 THE EUROPEAN
https://doi.org/10.1140/epjc/s10052-024-12475-5 pHYSlCAL JOURNAL C

Regular Article - Experimental Physics

Gheck for
updates.
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PFA Goal: BMR < 4% & pursue 3%
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BMR Decomposition

CEPCSoft (Baseline) CEPCSoft (SIWECAL + GSHCAL)
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1%t, 50% from Confusion, 25% from detector resolution & 25% from acceptance, for BMR of 3.7% at CDR

2" HCAL resolution dominant the uncertainties from detector resolution:
TDR HCAL: Glass Scintillator - Iron with thickness of 6 lambda (compared to GRPC - Iron of 5 lambda) BMR of 3.4%
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BMR of ~ 4% at TDR baseline

Physics performance: H - gg CZPl

* Physics process: ee > ZH — vvgg in /s = 240 GeV
* Full reconstruction in CEPC detector: Silicon + TPC tracker, crystal ECAL, glass tile HCAL.

L e
350~ CEPC simulation + =
F . Data ]
' Work in progress ]
300F =
> E —— H — jj, DSCB fit E
& 250 - my; =127.3 GeV, 6(m;;) =5.23 GeV
g 200:_ E Boson mass resolution (BMR) 4.11%.
*2 - 3 With truth track: BMR 3.73%.
(0] — T
E ] E simulation o 1
100__ ] soooi Work in progress + P g
E 3 > £ — H--yy,DSCBit ]
50 — & 4000 E
Eii g | L GTRARTR DA LR T a L g v o] £ s000F =
%O 90 100 110 120 130 140 150 160 170 180 E E 7 Double-side CB fit, o(m,,) = 0.57 GeV
2000 E 1 Long tail from
. E J - Lossy processes of crystal calorimeter
Invarlant mass / Gev 1000:_ E - Imperfect correction in crack region.
fooosert e | . | ]  Can be fixed with better photon energy
‘F10 115 120 125 130 135 140  correction in the future.

Invariant mass / GeV

BMR at ref-TDR: not far from CDR (BMR of 3.7%).

To control the confusion (fake particles, etc) is the critical: Need optimization + reconstruction development.
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Physics Benchmarks at CDR & TDR

Anticipated relative @ Ref TDR
Processes @ c.m.s. accuracies/up limit with CDR
baseline detector + TDR
Luminosity, with Jol
H->cc 1.7% 1.5%
H->ss [1] vwH @ 240 GeV 95% up limit of 0.75E-3 95% up limit of 0.68E-3
H->sb [1] 95% up limit of 0.22E-3 95% up limit of 0.20E-3
H->inv [2] qgqH @ 240 GeV 95% up limit of 0.13% 0.13%
Vcb [3] WW->lvqq @ 240/160 GeV 0.4% 0.32%
W fusion Xsec [2] vwH @ 360 GeV 1.1% ~1%
Qg Z->tautau @ 91.2 GeV NAN Theoretical uncertainty
dominant
B->DK Z->bb @ 91.2 GeV NAN ~0(0.1) degree

[1] H. Liang, et al, PHYSICAL REVIEW LETTERS 132, 221802 (2024)
[2] CEPC Phy-Det Snowmass White Paper, arXiv:2205.08553v1

[3] H. Liang, Ph.D thesis

[4] Z. Zhao, et al., Chinese Physics C Vol. 47, No. 12 (2023) 123002
[5] Z. Yang, et al., Chinese Physics C Vol. 41, No. 2 (2017) 023003

[6] P. Shen, et al., Eur. Phys. J. C (2020) 80:66

[7] Z. Li, et al., arXiv:2207.12177

[8] Y. Wang, et al., PHYSICAL REVIEW D 105, 114036 (2022)

[9] T. Zheng, et al., Chinese Physics C Vol. 45, No. 2 (2021) 023001
[10] Y. Wang, et al., JHEP12(2022)135
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Physics Benchmarks at CDR & TDR

Processes @ c.m.s.

Anticipated relative
accuracies/up limit with CDR
baseline detector + TDR
Luminosity

@ Ref TDR

Weak mixing angle [4] yA 2.4E-6 using 1 month of Z pole ~ 10% improvement due to VTX
data (~ 2E11 2)
Higgs recoil [5] IIH om =2.5 MeV Same
da/a =0.25%/0.4% (wi/wo qqH)
H->bb, cc, gg [2] vwH + qqH bb:0.14% ->0.13% bb: 0.12%
gg: 0.81% -> 0.65% gg: 0.60%
(wi/wo Jol)
H->di muon [2] qqH 6.4% Same
H->di photon [2] qgH 3% 1.8%
if low mass tail could be controlled

W mass & Width [6] WW@160 GeV 0.7 MeV & 2.4 MeV @ 6 iab Same
Top mass & Width [7] ttbar@360 GeV 9 MeV & 26 MeV @ 100 ifb Same
Bs->vv¢ [8] Z 0.9% (1.8% @ Tera-2Z) Same
Bc->tauv [9] Z 0.35% (0.7%@Tera-Z) Same
BO->2 pi0 [10] Z NAN 0.3%

photon finding need to be validated

If BMR of 3% achieved, precisions of all Higgs benchmarks could be further improved for 5-10%
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Team

Core team: ~ 2 staff (FTE) + 2 PostDoc + 5 Students + 2 Visitors

Performance: with sub-detector team
Advanced Algorithms: collaboration with PKU, LLR & CERN
Benchmark: in pace with physics white paper efforts

— Higgs: Yaquan Fang (IHEP)

— Flavor Physics: Tao Liu (HKUST), Lorenzo (NKU), Shanzhen Chen(IHEP) etc
— New Physics: Xuai Zhuang (IHEP), Mengchao Zhang (JNU)

— EW: Zhijun Liang (IHEP), Jiayin Gu (FuDan U), Siqi Yang (USTC)

— QCD: Zhao Li (IHEP), Meng Xiao (ZJU), Huaxing Zhu (PKU)

Physics studies in communication with ECFA physics focus studies.
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Summary

Intensive CEPC Physics studies
Well quantified Physics Merits
Iterates with Detector R&D

CEPC Ref-TDR detector provides

Pid: critical for Physics.

Better VTX: improves precisions on benchmark analysis by 10-20%

PFA Compatible Calorimeter with larger samplings: HCAL improves the BMR by ~10%, while for the Xbar
ECAL the pattern recognition is challenging.

To do:

To quantify & to ameliorate the impact of Beam induced background, the T-DAQ effect, especially at Z pole

To develop Smart Reco. Algo, especially with Al tools.
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Physics process: ee » ZH — vvyy in /s = 240 GeV

— Full simulation and digitization, with energy correction in crack regions

6000

5000

4000

3000

Events / GeV

2000

1000

lllIlllllllllllllllllllllllIII

CEPC simulation
Work in progress

+ Data

—— H — yy, DSCB fit

fo

Invariant mass / GeV

IR B!
115 120

1 | 1 1
125

130

135

Double-side CB fit, c(m,, ) = 0.57 GeV
Long tail from

- Lossy processes of crystal calorimeter

- Imperfect correction in crack region.

Can be fixed with better photon energy
140 correction in the future.
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JOI: validation & comparison

1.0 1.0 1.0
-—-*---* _-..--._.— ----- I e R g pp— @ == - :
efffiavor tagging fOr Z and Higgs efffiavor tagging (H7, H7), (P6, P6), (H7, P6) efffiavor tagging for Delphes and GEANT4
e e o o . —— N i o) e ¢ e #  2 8 drunna - ) +
0.8 Pcharge flip for Z and Higgs 0.8 .".. Pcharge flip (H7, H7), (P6, P6), (H7, P6) 0.8 - Pcharge flip for Delphes and GEANT4
0.6 0.6 - 0.6
0.4 044 A\ e 0.4
YT
0.2 T 0.2 J 0.2 i
. —
0|0 T T T T T
0.0 T ! ! ! ! 0.0 T T T T T
b c S u d b c S M d A . : o d

Could be calibrated using Z->qq. (10 category id, without gluon)
Stable at different Hadronization model, different simulation method (Geant 4 & Delphes - Fast Sim)

Referee: A “game changer” and opens new horizon for precise flavor studies at all future experiments
24



Challenges

More realistic collision environments: Beam induced background, Primary IP reco, etc

— To be addressed by a few benchmark performance study wi. Beam induced background
& to be included in TDR

Event overlap in time (Z pole):

— To be solved by PFA in Space time: Future Plan.

More Realistic Digitization, including Noise & TDAQ effects
+
Further Optimization (5D Calorimerter, Time resolution, cell configuration, etc)

— To be addressed by joint study with Sub-detector & Software team (Long term plan)
— Al enhanced reco. algorithm. will be the key.
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T.0.C. at Ref TDR

Introduction: Physics requirements
Recap of sub-detector performance, tracking, Pid, etc
Detector global Performance:
« BMR
+ Jol
- Pid
* Outlook: 1-1 correspondence reco.
Physics Benchmarks
Challenges & Plan
Teams

Summary
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BMR Decomposition

CEPCSoft
0.08—

CEPCSoft (SIWECAL + GSHCAL)
0.08(— { )

o Cutscore =0.75, PFO_E <10 GeV, Icosol <1
r 0.08—%

T T

T L T —TT T T T T —TT T T A SR I ST
F Scale %ﬁ.%-‘“”’-“““n%%%ﬂﬁml 2 L Scale, %:‘%JS%,BMHNI 4180 3.35% | L Scale, HMS._4.233-3.39%, BMR, =3£03-2.86%
[rses Raw , AMS 52844 18%, MR, =4538-3.67% ] Feonmeees Raw , AMS _4.749_3 750, BMR, ~4237-3.35% 1 : """" Raw . (a0 8-3-39% BMR, =35-2.89% 1
m Tracker resolution 0.06— nnHgg, 26700/40000 (Cleaned/Total) events — 0.06 nnHgg, 26698/40000 (Cleaned/Total) events | 0.06+ nnHgg, 26698/40000 (Cleaned/Total) events |
| oOriginal | Re-calibration (ECAL, HCAL) = (1,
8 ECAL resolution q>_, i % =Gl % e et ﬁ?_
. 5 0] 10} it
HCAL resolution > L o L o L
0 0 12)
Photon E > 0.2GeV 50.04- 1 S0.04- 4 g0.04- .
u Charged Pt > 0.2GeV S 1 5 i 4 =5 L
Neutral Hadron E > 2GeV < r b < B { < F ;
0.02- . — — .02 i —
u Acceptance |Cos0| < 0.99 L | 0.02 i i | 0 02» i
4 K
u Charged Hadron Fragments A
4 g | 4
u Separation Confusion %..m...u.l... - MY W= o AT, T T e e
= Unidentified 0 80 100 120 140 160 80 80 100 120 140 i6C 80 80 100 120 140 160
Myisipie (GEV] Myisinie [GEV] Misioie [GEV]

1%t, 50% from Confusion, 25% from detector resolution & 25% from acceptance, for BMR of 3.7% at CDR

2" HCAL resolution dominant the uncertainties from detector resolution:
TDR HCAL: Glass Scintillator - Iron with thickness of 6 lambda (compared to GRPC - Iron of 5 lambda) BMR of 3.4%

3" Leading contribution: Confusion from shower Fragments (fake particles), need better Pattern Reco.
Mostly can be reduced by Al enhanced Arbor at SiW ECAL + GS HCAL: BMR of 2.9%
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BMR of ~ 4% at TDR baseline
Physics performance: H - gg CEPC,

\@ B |
* Physics process: ee > ZH — vvgg in /s = 240 GeV
* Full reconstruction in CEPC detector: Silicon + TPC tracker, crystal ECAL, glass tile HCAL.

350 CEPC simulation

Work in progress
300

—— H - jj, DSCB fit

250 m;; = 127.3 GeV, a(my;) = 5.23 GeV
200 Boson mass resolution (BMR) 4.11%.
With truth track: BMR 3.73%.

150

Events / GeV

100
50

IIIl|IIII|IIII|IIII|IIII|IIII|IIII|III

IIII|IIIIIIIIIIIIIIlIIIIlIlIIlIIIIlIII

%O 90 100 110 120 130 140 150 160 170 180

Invariant mass / GeV

BMR at ref-TDR: not far from CDR (BMR of 3.7%).

To control the confusion (fake particles, etc) is the critical: Need optimization + reconstruction development.

One solution is to add a few timing & positioning layers.
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Fake particle veto using Al

Icosél <1, Optimal BMR = 2.88%
T

I T T T I T T T T

0.034

#E <10 GoV non-f=

0.032

c

=0.03

m
0.028

0.026

T l T T T I T ( T I T T T I T
1 I 1 1 | | 1 I 1 | | I 1 | 1 I | | |
truth

1 I | | | l | | |

1 | 1 T
04 0.6 0.8 1 non-f* = - 0.1
score cut

(stemmed from Charge Shower Fragments)
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BMR @ CDR & AURORA: 3.7% & 2.9%

L — |(2|’4(|)(|'J‘elvz 0.07?i\INEICAIL-I|-G?SI-IICf\L,IP?rT|CII1F|:ag|V€I:tol ——
- CEPC []2z - vvqg (ud) Cleaned ] E %”*Wqﬁc'ea"ed g
- ] - WW — uvad Cleaned ]
0'06:_ [ ]WW - uvqq (ud) Cleaned ] 0'06: [ ]z - vig:c::Ieaned ]
- [ ]ZH - vvgg Cleaned N - ]
s 1008 ] 0.05 ~
> B ] > N N
e B ] o - ]
S 0.04f 1 2 oo4 £
S 1 o F :
S 0.03:— E = 0.03:— =
' C ] < N §
< o0.02F : 0.02 -
0.01F = 0.01F -
N .. . . - 5 .

¢ 60 80 100 120 140 160 ¢ 60 80 100 120 140 160

m; (GeV) m; (GeV)
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JOI: tagging efficiency & flip rates

1.0
__.___‘_.....*.....o —Amfy, ~A~E, ==& -d=F, -AE, —Amgy —A=f, =A=E -A=f, -A&,
. + L+ .
efffiavor tagging With £*, K=, K id. —Py —oP. —oP, P, —o-P, —Py 0P, —oP, —0-P, —0P;
——.———.—----*--u 1.0 1.0
. wi + pt g0
0.8 1 ...eft‘?rge flip with l ’ K ’ KL/S |d- "——‘-_‘__‘___‘___‘___‘___‘___‘__‘__*__*_-A\ O PU— e PR "
\\ e s "\
. . - -l = o e = -
\ 054 r/‘,—i Ak Ty ST SR -.s\‘\‘ 08] Lo J— Amm e R A
/ \\
II \\
K ,“__.g...‘---An---.‘--.‘,--t--,m--*---nr-ﬁa.---A\’k \ Y hmmm e, kmmmmmmm A
/ N LT
06 & 4 06
B B i it St S L S N U
0.4 ,:f___‘_,-ﬁ---A-"-A--i---A--'ﬁ---‘.--‘--j-.,‘_:_:\\‘ 0.47 : __________ : _____:::::t::-.==:::::::_-_-,.-.—.‘_’.t
’ ‘\A
———— $
0.0 T T T T T 0.0 T T T T T T T T T T T T T T T 0.0 T T - T .
b c S u d -0.9-0.8-0.7-0.6-0.4-0.3-0.1 0.0 0.1 0.3 0.4 0.6 0.7 0.8 0.9 45.6  viH @ 240 GeV 100 180 250
C0SBjet jet energy [GeV]

Kaon id: a must
Could be calibrated on Z->qq events, and is relatively stable VS hadronization models, etc
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Pid of all final state particle...

nCluHit =0 & E > 1 GeV & |cosB| < 0.9

Trace of M6x6
0.000 0.000 0.000 0.000 §O.000

0.8

0.6

truth
|cos8|

r 0.4

r0.2

L I 1071 10° 10!
Energy (GeV)

At vwH, H->gg events @ 240 GeV, Using AURORA, No TPC dE/dx Digitization.
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1-1 correspondence between
Reco particle & real particle in detector
fiducial volume

Confusion free PFA + Particle
Identification
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BMR with perfect Neutral hadron id

1OEIIII|IIIIIIIIIE 32| T T T T T h d
- —— HCAL: 59.2%/VE @ 6.3% ] | FastSimu _ Gaironiy Charge
| — K° using TOF i
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1R or=10ps q
: - Non-PFA Calorimeter
L
B -
10_1? I PFA Track + Calo  Calorimeter
¥ - . B (Calo for Pid &
- Preliminary ! Energy
1075~ 2Ty T T matching)
E [GeV] TOF resolution [ps] Future Track + Calo Calo with
5D Calorimeter is essential for (1-1) with Time Time
(ToF) (5D Calo.)

Pid, including neutral hadron (~ o(10 ps))
PFA Confusion id & Control (~ ns)

Event Overlap at Z pole (™~ ns) 35




Truth Channel

Count (Norm. to branching ratio)
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Extracting ag at future e*e~ Higgs factory with energy
correlators

Zhen Lin,* Mangqi Ruan,’ Meng Xiao,* and Zhen Xu®

@ Zhejiang Institute of Modern Physics, Department of Physics, Zhejiang University,
Hangzhou, Zhejiang 310027, China

b Institute of High Energy Physics, Chinese Academy of Sciences,
19B Yuquan Road, Shijingshan District, Beijing 100049, China
E-mail: zhenlin@zju.edu.cn, ruanmg@ihep.ac.cn, mxiao@zju.edu.cn,

zhen.xu@zju.edu.cn

ABSTRACT: The prospected sensitivity in ag determination using an event shape observ-
able, ratio of energy correlators at future electron-positron collider is presented. The study
focuses on the collinear region which has suffered from large theoretical and hadronization
uncertainty in the past. The ratio effectively reduces the impacts of the uncertainties.
With the amount of data that future electron-positron collider could produce in 1 minute
(40 pb~!) and 0.5 hour (1 fb™!), a 1% and 0.2% precision of ag could be reached.

== Comb.Unc. === Stat. +Hadron. Unc.

== Stat. Unc. === Stat. + Theo. Unc.
-0.02  -0.01 .02
PDG 2023 ave. I
Z =40pb7!
Z=1fb" ‘ ; ‘ ;
-0.02 -0.01 0 0.01 0.02

Relative Unc. Of as(myz)

Figure 3: The expected sensitivity to ag(mz) using E3C/E2C at CEPC in different
luminosity scenarios. The world average precision for ag extraction is shown for a com-
parison [1]. The breakdown of statistical, hadronization, and theoretical uncertainties is
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Physics benchmarks: Bs oscillation

Opposite side B; » DYK~ or B » Dim~

* p charged Leptons with impact param.
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o
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left: from b/b,  right: from opposite side of BY/82

charge flip rate
o
w

o
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Effective tagging power (eff*(1-2*w)?) ~ 40%,

0.1
one order of magnitude better than LHCb
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Physics benchmarks: Bs oscillation

— Sg sin (Amt) (19)

(o () (%) )
2 2
« e Tt (cosh (%t) +C cos (Amt) + Dg sinh (%t) — S¢sin (Amt)) (20)
o« e Tt (cosh (%1) +C cos (Amt) + Dy sinh (%t) + S sin (Amt)) (21)
5 o« et (cosh (% r) —C cos (Amt) +Dg sinh (%t) + Sg sin (Amt)) (22)
g
S
‘é - 1-2
: C=15m @)
_ —2rcos(8—(y—28)) ~ —2rcos(d+(y—28))
- 1+12 | in 1472 : =)
_ 2rsin(8—(y—28)) ~ —2rsin(8+(y—2Bs))
L 1472 ’ = 1412 ’ )

From Peng Ji (IHEP), Xiaoling Wang (SCNU), Mingrui Zhao (CIAE), etc
Preliminary Estimation based on Yield & Key Performance comparison:

measure y — 23, to precision of 0(0.1 degree)

~ 20 times better than current precision...
~ 4 times better than LHCb @ HL-LHC
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I Single Particle: differential efficiency
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Sep. power.

Ly 1 02 - I I
% 5 5000
g B
2t
Sub-detector Key technology Key Specifications w
Silicon vertex detector | Spatial resolution and materials o, ~ 3 um, X/ Xy < 0.15% (per layer)
o s - ] -3 _
Silicon tracker Large-area silicon detector o—(piT) ~2x107° & pi%g/ge((}ev 1) 10
TPC/Drift Chamber Precise dE/dx (dN/dx) measurement  Relative uncertainty 2%
Time of Flight detector | Large-area silicon timing detector o(t) ~ 30 ps
Electromagnetic High granularity EM energy resolution ~ 3%/+/E(GeV)
Calorimeter 4D crystal calorimeter Granularity ~ 2 x 2 x 2 cm?
Magnet system Ultra-thin Magnet field2 — 3 T 1
High temperature Material budget < 1.5X
Superconducting magnet Thickness < 150 mm
Hadron calorimeter Scintillating glass Support PFA jet reconstruction
Hadron calorimeter Single hadron o}%? ~ 40%/\/E(GeV) 10° 0
Jet oly" ~ 30%/+/E(GeV) 10" 1 10 10°
fffffffffffffffffffffffffffffffffffffffffffffffffffffffffffffff E, {GeV]

These specifications continue to be optimized Pi0 energies at Z->tautau events at Z pole

Sep power ~ 1.6 cm ~ 30 GeV Pi0
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Sub D recap

Tracking: efficiency & resolutions as a function of cos(theta) & Pt

Calorimeter: efficiency & resolution — linearity of photon, neutral
hadron

Pid relevant: ToF, dE/dx, dN/dx, etc.
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