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INZIEREEFIENFARRERIHigos W/Z top T, #5833 TFZ-poleizfT{EL0*ecm? s JE

HiggsIRBFRREDHHNEZER: ~3%

IR AIRIHRE(TDR)F2023F 128, BL %%, CEPCIE{T: 108EHiggs—2FZ-pole—1FEW
YRR MBS R AR IHR & (Phys.&Det. TDR)EF 20255 &7, iE+SAARNIEHEARTRM (Tracker) AR IR FE5I(PID)

® Circular collider: Higher luminosity than a linear collider )
® 100km circumference: Optimum total cost, good also for SppC Requirements Challenges — §
® Shared tunnel: Accommodate CEPC booster &collider and SppC e b°s°l“t‘_“ass » Support Particle flow wit! 2
resolution g =
® Switchable operation: Higgs, W/Z, to > High granularity : 4
= Ll Detector | (BMR~3%) > High precision g
CEPC TDRrd :
fertiontBesiqn apert (rd=refe i RSN ::ﬁ Novel detector design -
ren(.:e oo [Jww - weawacieaned 5 based on PFA calorimeter =
design) < 005 Arrmemse 2 to improve the BMR from
will be S ot B A i 4%1t03% \
released | € .4 { l ,‘\ 3
in June 2 o \ | Detector Key parameter World level 4™ concept
5 1 J , 3
- 2025 N W PFA based EM shower ~20%NE  <3%AE
' v - EM calorimeter E resolution
Ll O R e PFA based Single hadronE ~ ~50%NE  ~40%/E
i 1% Hadron calorimeter resolution
T e e e e e e e e e e e e e e e e e e e e e e e e e e b ]
=5 o : ~ Silicon combined with gaseous chamber as the tracker and PID :
Gommon turmel ot S T 1|7 EC.AL. bas.ed on crystals with timing for 3D shower profile for PFA and EM energy I
possiericollde;SiOPRG Higgs WandZ 1 | » Scintillation glass HCAL for better hadron sampling and energy resolution 1
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LCWS2024 CEPC status

CEPC Technical Design Report -- Accelerator


https://agenda.linearcollider.org/event/10134/contributions/54201/attachments/39567/62422/Status of the CEPC project-V4.pdf
https://arxiv.org/abs/2312.14363

SRR EMAFTIARZIES B FXIE

SEm EEHIRER S E, ECEPCYIIEIIIRNESAIRIHR S EET RN ESAE kB
RO TRARIRE(~0.1X,), fBHMAENE(~100pm), EDHE, NFEINIRBIEESI(Pattern Recognition)
IR FFERRAIFRIED FEPUP-0.1%

RIF4R1: dE/dx + dN/dx D HEFTF3%

Differential Efficiency.
Requirement: Pt threshold ~ o(100) MeV, |cos(theta)| < 0.99
Ref: CDR baseline design

Inner Radius 0. 6m
Differential Material Budget.

Requirement: < 10%/50% X0 in Barrel/endcap
Ref: CDR baseline design + BMR & Material Dependence

Off-axis injection Off-axis injecti

Differential Resolution of 5 track parameters.
Requirement: In the barrel
§(D0/Z0) ~ < 3 micro meter at 20 GeV
8(Pt)/Pt~ 0(0.1%)
Ref: CDR baseline performance

Total length\5.8m
m

Differential Pid Capability: eff*purity of Kaon id @ Z pole.
Half length

Requirement: eff*purity > 90% for all charged Kaon (@ Z pole)
~ relative resolution of dE/dx (or dN/dx) be better than 3%
ToF of 50 ps

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

Particle

On-axis injection On-axis injecti

. . . . Sep. power: On 3 prong tau decay @ Z pole.
Circular Electron Positron Collider (CEPC) & CEPC TPC geometry in CEPC software Requirement: efficiency > 99% at 3-prong tau

Ref: CDR baseline performance .
HKIAS 2024 Mangi Ruan

https://arxiv.org/abs/1811.10545



https://arxiv.org/abs/1811.10545
https://indico.cern.ch/event/1335278/contributions/5733469/attachments/2785402/4856212/Advanced Reco - PFA - Jet origin - POST.pdf
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TPCHZ|BJEE ML (Space charge effect) , ZS[BJEGE(distortion)
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Beamstrahlung
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AL ENBR:
ETFCEPC SoftwareSCHIXSZ-poletRIL T, AR EENL, EHFRTUAR T FTPCIEEH & ZERIHIts Density & Occupancy

T ERNRBNAETPCREUAMAFET AR AN S, SHARARKFE FTPCZERGZESpace Point distortion
ACEPCHURERNIESZO(MDNEIL, RAEESE

MDI Optimization

Hits distribution in TPC > Hits Density &
volume Occupancy
Semmstiung )| cepcpet |
P SOW%AMGLUN eqzmnon

_ Space charge , . X
CEPC Soft(Mokka,Marlin etc.) | |_ dfi:ctribution Field Distortions Space Point distortions
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Simulation flow of CEPC Beam Backgrounds




EAERETPCEAhFNERRETT A IARHERE




SAHESE TPCHFT# R 1——Hit Density by Beamstrahlung

FT-CEPC Software5Thk 1 R4 KA SEURVIEEERIHIt density 3 R 1EHIAR

Z-pole (2T) iz{THEIV FTPCRBUATR ARV F-H X3 (electrons/ions) 537"
RRYIEBBF-EBFXI%L: Edep/effective ionization potential of Ar [26eV] ~18.20k ions/BX (ZE&AF/NChamber)
BREEER60cm), ~180 ions/electrons/cm/BX, hits density ~0.48 hits/cm2/BX
SFERIEEHTPC 500umx500umASEEH&R =, &SRB FER ~31.5K hits/sec (60% coverage)

p. at x-y plane(10000 bunch)
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B HEREIEE TPCHFRHRE2—GZEL by Beamstrahlung

AN SERITPCIEHGERITHI S
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Voxel Occupancy [ %]
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Y HEREIEH TPCHHRHEI—ARAFIEKETHZELL
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https://iopscience.iop.org/article/10.1088/1748-0221/12/07/P07005
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B AZSELE S W, B Z-pole(2T) FRBRMAMIRER !
o Z-poletizt T EBANE, BOMTYNESTHER :

Hit resolution (r¢)

—— Pad readout (1% 6 mm?), 2T Pad readout: (a’) Pads (b) Pixels
8007 ... Pad readout (1 x 6 mm?2), 3T i

—— Pixel readout (0.5 x 0.5 mm?2), 2T

D2 40T\
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o —— 26— Rhozpole Beam background in a TPC at a circular collider
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https://agenda.linearcollider.org/event/10210/
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GEM+MM;B&1ZH =R IAR Ak, IBFxGain~1 @Gain=2000
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https://indico.ihep.ac.cn/event/22017/contributions/158819/
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Back up 1: BS pairs FEEFHIATR S 97

< 100 vertex distribution x-z view vertex distribution x-y view
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Back up 2: BS pairs A&Z815MEcosz3

cosz distribution
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Back up 3: BS pairs endpoint93fh

o
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MC particle endpoint

X [mm]




Back up 4: IHATPC RIFHREIED
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Back up 5: BSHIBGIMN{ETPCHIFAERIRB i EXILL

.'f \1 background current at R (IBF * gain = 1)
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Back up 6: Higgst&T{, FBSFHEERRYIEF95%h

Edep: 10.21 GeV in total(10000BX)

Number of primary ions:

Edep/effective ionization potential of Ar [26eV] ~39.26k ions/BX

B Primary ions per bunch crossing in TPC

BX freq. ~ 1/680ns

Primary ions in TPC at any time ~ 1.5x 1010

Average primary ion density ~0.05nC/m3

TPC hits at x-y plane(10000 bunch)
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BB TPCHISI R AR R

BANNERERGE, p..(single BX)~ 0.6e-6 nC/m3/BX @Z-pole
FaS: psc(steady state)~ p..(single BX) x BX freq. x max. drift time x 50% x 1 = 5.46 nC/m3 (r=60cm) @Zz-pole

lonization efficiency(90%)
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