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Choice of colliding particles

P> =@ 200

9 @
« e*e collisions » pp(bar) collisions
* Point-like particles » Composite particles
« Total annihilation:  Random energy of
initial state known the hard interaction
» Decent background » High background
* Limited in energy, * Highest energy

but — precision! frontier — discovery!
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Choice of acceleration scheme

e*e" circular colliders are limited in energy
by the synchrotron radiation due to the
beam curvature

Either you build a tunnel of enormous size...

Or you build a linear collider with enormous
acceleration gradient

Linear collider: advantage in energy
Circular collider: re-use for a next pp-collider
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Future collider candidates

Higgs, Top, discoveries
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Physics at CEPC
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Next e+e- collider?

Linear collider Circular collider

— ILC (Japan) — CEPC (China)
— CLIC (CERN) — FCC (CERN)
 Energy * Energy
— 91/250 GeV (ILC) — 91/160/240/360 GeV (CEPC)
— 380/3000 GeV (CLIC) — 91/160/250/360 GeV (FCC)
* Luminosity * Luminosity
— L=2x103* cm=2s"" — =103 cm2s" (4 exps)
— Stat.error: better than 10-3 — Stat.error: 103 .. 10°
« Beam polarization:  Tera-Z
— 80%(e’), 30%(e+) — 1 or few ftrillions (10'?)

Z-bosons at 91 GeV
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Luminosity vs Energy

~ 2017 ~2022
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Possible CEPC location

EPC Sites
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CEPC detector studies



Detector concepts

CDR (Baseline Design)
Magnet Particle Flow Approach 2T Magnet

(3T/2T) Yoke + Muon (RPC or p-RWELL)

IDEA concept
(also proposed for FCC-ee)

Preshower (L-RWELL)

LumiCal

Yoke + Muon (u-RWELL)

PFA ECAL

New The 4t" Concept

Si Pixel Vertex

SIT TPC SET
D  ETD

PFA HCAL
Partially Yoke

Magnet (3T/2T)

FST concept PID (DC+ToF)
(Full Silicon Tracker)
Crystal ECAL

Silicon Tracker
(Transverse bar)

o4
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Detector R&D

Sub-detector Specification Requirement World-class level CEPC prototype

Pixel detector Spatial resolution ~ 3 pm 3—5pum [12,13] 3—5pm [14-16]

TPC/drift chamber | dE/dx (dN/dx) resolution ~ 2% ~ 4% [17, 18] ~ 4% [19-21]
Prototype built

Scintillator-W Energy resolution < 15%/+/E(GeV) 12.5% [22] to be measured

ECal Granularity ~ 2 x 2cm? 0.5 x 0.5 cm?
Prototyping [25]

4D crystal ECal EM energy resolution ~3%/\/E(GeV) 2%/+/E(GeV)[23,24] ~ 3%/+/E(GeV)

3D Granularity ~2x2x2cm? N/A i B 5% D gmd

Scintillator-Steel Support PFA, Prototyping

HCal Single hadron o< < 60%/+/E(GeV) 57.6/y/E(GeV)% [26]

Scintillating Support PFA Prototyping

glass HCal Single hadron o4 ~ 40%/+/E(GeV) N/A ~ 40%/+/E(GeV)

Low-mass Magnet field strength 2T—3T 1T—4T[27-29] Prototyping

Solenoid magnet Thickness < 150 mm > 270 mm
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Particle Identifiction with dE/dx
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Money

Total required funding: 36 Billion RMB (5 Billion CHF at today’s exchange rate)

Funding Sources Funding Model #1 Funding Model #2
(B RMB) (B RMB)

Central Government 10
Local Government 20
International contributions 6
Donations

40 M$ received for R&D so far
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e+e- annihilation at LEP and before
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e+e- annihilation at CEPC
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* 4 Million Higgs (10 years)
« ~1GigaW (1year)+4 Tera Z (2 years)
* Upgradable: Top factory (500 k tthar)
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Physics topics at CEPC

Precision Higgs boson physics (4M ee—ZH)
Precision top quark physics (500K tt)

Tera-Z: 4T Z°

— Ultra-precise EW measurements
— QCD measurements
— Flavour physics (b/c/t/CKM/...)

 Gamma-gamma collisions

Searches for the new physics

— Limited by energy, but possible indirect signals from
high-precision measurements
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CEPC physics program

CEPC Operation mode ZH Z W+W- ttbar
~ 240 ~01.2 ~ 160 ~ 360

Run time [years]

L /IP [x1034 cm-2s-1]
[ab-1, 2 IPs]

Event yields [2 IPs]

Latest
(50MW)

Large physics samples: ~10¢ Higgs, ~1012 Z, ~108 W bosons, ~10¢ top quarks
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Higgs physics

Precision of Higgs coupling measurement (kappa0 fit)
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Precision of Higgs coupling measurement (kappa3 fit)
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Electroweak measurements

Ohservalle

current precision

CEPC precision (Stat. Une.)  CEPC runs

tain systematic

Precision Electroweak Measurements at the CEPC
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Summary

« CEPC will be a gigantic step for the HEP
future

» Clean signals with unprecedented
statistics will be detected

» Detector design is at a very advanced
stage, many novel technologies are
already prototyped and beamtested

* JINR group plans wide participation in
CEPC project — see talk by Yu.Davydov
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