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STCF: Introduction & Physics Opportunities

Rarely 
Explored!

•Nucleon/Hadron 
form factors
•Y(2175) resonance
•Lightest mutltiquark 
states

•LH spectroscopy
•Gluonic and exotic
•Hyperon physics
•Rare decays
• physics
•Ditauonium

•XYZ particles
•CKM matrix & 𝜸
•fD and fDs

•D0-ഥD0 mixing
•Charm baryons 

•New XYZ particle
•Multiquark state
•Di-charmonium state
•Charm baryons 
•Hadron fragmentation

Nucleon Form Factor Oscillation
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Exotic & Multiquark states Decay Constant & CKM Matrix 𝜸/𝝓𝟑 Measurement

Hyperon physics & CPV

Accelerator R&D Highlights

Detector R&D Highlights

Low BKG.  High Eff.
-- High effective yields!

ITK
⚫ < 0.25% X0/ layer
⚫ σxy < ~ 100 μm

Cylindrical 
𝝁RWELL

CMOS MAPS

MDC
⚫ σxy < 130 μm
⚫ Τσp p~ 0.5% @ 1 GeV/c
⚫ ΤdE dx~ 6%

Cylindrical Drift 
Chamber

PID
⚫ Τπ K (and ΤK p) 3-4 𝝈

separation up to 2 GeV/c

RICH with MPGD
DIRC-like TOF

EMC
⚫ E range: 0.025−3.5 GeV
⚫ σE (%) @ 1 GeV

Barrel: 2.5 Endcap: 4
⚫ Position Resolution: 5 mm

Pure CsI + APD

MUD
⚫ 0.4–2 GeV
⚫ 𝝅 suppression > 30

RPC + 
Scintillator

⚫ SAD + GEANT4 tracking
⚫ Dose & BKG rate input for detector
⚫ Collimator optimization

⚫ DLC coated 𝛍RWELL
⚫ 𝛍-TPC mode

⚫ FASTpix layout
⚫ 4 chips will tape out

1.5 m

⚫ Large area, high purity quartz plate
⚫ Time-Pos. 2D reconstruction
⚫ Prototype C.R. test

⚫ WLS coated pure CsI
⚫ L.Y. > 250 p.e./MeV
⚫ Waveform fit for pileup mitigation

⚫ Next generation high luminosity 𝒆+𝒆− collider experiment in China
⚫ Ecm= 2−7 GeV，𝓛𝐩𝐞𝐚𝐤= 0.5×1035 cm−2s−1

⚫ Potential for 𝓛 improvement & beam polarization
⚫ ~80 (>20 out of China) institutions, >400 interested members
⚫ ~0.4 B CNY funding for TDR R&D; 4.1 B CNY for Construction
⚫ Preliminary timeline: Construction: 2025-2031; Operation: 2032-?

⚫ Large Piwinski angle + Crab Waist
⚫ Multi-Bend Achromat lattice
⚫ Design 𝓛 >0.5×1035 cm−2s−1

⚫ τtouschek > 100 s

Lattice Design

⚫ Photocathode RF electron gun
⚫ 1×10−8 Pa vacuum
⚫ 5 nC@50 Hz
⚫ Beam emittance < 20 mm·mrad

Electron Source

⚫ Single crystal tungsten 
⚫ Motion target
⚫ Positron yield: 0.3

Positron Source Machine Detector Interference

Storage Ring

Diaphragm Lens 1
(f=2m)

Lens 2
(f=24mm)

CCD 
Camera

Hamamatsu 
16-channels PMT

Tunnel

1677 cm

247.4 cm

Horizontal 
Interferometer

241 cm

194 cm

30.4 cm

⚫ Synchrotron radiation imaging
⚫ Bunch-by-bunch size measurement
⚫ Pos. Res. < 𝟏𝟎 𝛍𝐦

Beam Monitor

Inner Tracker – C-𝝁RWELL 

Inner Tracker – MAPS

⚫ CsI+THGEM+MMS photon counter
⚫ liquid C6F14 radiator
⚫ ASIC electronics
⚫ Prototype beam test

Ring Imaging Cherenkov Detector

DIRC-like TOF

Homogeneous Crystal EMC
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Parameters Units Value
Optimal beam energy GeV 2

Circumference m 616.76
Crossing angle mrad 60
Emittance, x/y nm 4.47/22.35

Beta function at IP, x/y mm 40/0.6
Beam size at IP, x/y mm 13.37/0.116 

Energy spread 10-4 8.77
Beam current A 2

Number of bunches 512
Particles per bunch 1010 5.02 

RF frequency MHz 497.5
RF voltage MV 1.2

beam-beam parameter, ξx/ξy 0.0032/0.111
Luminosity cm-2s-1 1.45E+35

Injector

Damping 
Ring

IP

Technique section
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