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STCF $RNzEMIREtRER

<+ Highly efficient and precise reconstruction of exclusive
final states produced in 2-7 GeV e*e- collisions

» Precise measurement of low-p (~>1GeV/c) particles
3 Electromagnetic .
=3 | e — low mass tracking and PID detectors

Solenoid Magnet
» Excellent PID: /K and p/n separation up to 2 GeV and beyond

[ Muon Detector ]

_ Optimized )
Process Physics Interest Requirements
Subdetector
- T K.nv,, CPV in the T sector, acceptance: 93% of 4; trk. effi.:
Jy — AA, CPV in the hyperon sector, ITK+MDC > 99% at pr > 0.3 GeV/c; > 90% at pr = 0.1 GeV/c
D, tag Charm physics op/p =0.5%, 0yy = 130 um at 1 GeV/c
ete” - KK+ X, Fragmentation function, PID /K and K/n misidentification rate < 2%
D, decays CKM matrix, LQCD etc. PID efficiency of hadrons > 97% at p < 2 GeV/c
PID (BTOF/RICH, DTOF) ] T = [, T — YU, cLFV decay of 7, PID+MUD u/m suppression power over 30 at p < 2 GeV/c,
Dy — uv CKM matrix, LQCD etc.  efficiency over 95% at p = 1 GeV/c
Chamber T — YU, cLFV decay of T, EMC op/E~25%atE =1GeV
~7m ¥(3686) — yn(2S) Charmonium transition Opos ® Smmat E = 1 GeV
ete” — nn, Nucleon structure EMC+MUD op= —2W o
Dy — Kyt Unity of CKM triangle VrGevd)
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Detector system Detector system Detector system

® &xW/EMaps: ~12 kGy/y, ~2x1010 1MeV n-eg/cm?/y, ~1 MHz/cm?
ZERAET: ERRETRAEETCRBRET, #iFEEH—TIRASEFRNRRRITRREGEKE,



Detector Design and Key Technologies
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Interaction Point

Major Performance Requirements
Acceptance: 94% X 4n
Momentum res.: o,/p ~ 0.5% @ 1 GeV
Energy res. : og/E ~ 2.5% @ 1 GeV
Hadron ID: /K ~40 @ 2 GeV
Muon ID: eff. >95%, misrate <3.3% @1 GeV

Inner Tracker
— MPGD: cylindrical uRGroove, o, ~100 um
— Silicon: low-mass MAPS, <0.3%X,/layer

Central Tracker (0,/p~0.5% @ 1GeV)

— Drift chamber with super-small cells, o, <130 um

PID System (z/K ~40 @ 2GeV)

— Barrel: DIRC-like TOF (0,~30 ps)

— Endcap: RICH (<4mrad) or ASHIPH

EMC

— pCsl + APD: (og/E~2.5%, 0,~5 mm, 0,~300 ps @ 1GeV)
Solenoid : 1T

Muon Detector (eff. >95%, mis-rate <3% @1GeV)

— inner layers : glass RPC, > 300 Hz/cm?
— outer layers : scintillator strip + SiPM, ~ 2.4 m

Trigger, DAQ, Clock and Data Transmission

Beam background at the inner most layer
~1 Mrad/y, ~1Xx10!! 1MeV n-eq/cm?/y, ~1 MHz/cm?

-Bk
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Clock and Data Transmission Working Group

—350PM URWELL Inner Tracker & PIDB ASIC Password: 325525

Spesker.jaming

Detector Control System Working Group S
—420PM Endcep Perticle identification Detector ASIC Speaker Xisorong Zhou

Mechanical Working Group Speskers: Yonggang Wai

STCF. data_taking.
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O {375 STCF pimFMzngiTRISSEE SR (Full Simulation) fE28,

Geometry

M

Beam pipe

Beam pipe Window
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Magnetic Field

Quadrupole

Event Generator

> Several specialized event
generators focus on specific
processes at STCF, including:

. BBBREM: radiative Bhabha
i DOI: 10.1016/0010-4655(94)90085-X

EKHARA: hadrons with

tagged photons
DOI: 10.1016/j.cpc.2018.07.021

BHWIDE: small angle Bhabha

scattering
DOI:10.1016/S0370-2693(96)01382-2



https://doi.org/10.1016/0010-4655(94)90085-X
https://doi.org/10.1016/0010-4655(94)90085-X
https://doi.org/10.1016/0010-4655(94)90085-X
https://doi.org/10.1016/0010-4655(94)90085-X
https://doi.org/10.1016/0010-4655(94)90085-X
https://doi.org/10.1016/j.cpc.2018.07.021
https://doi.org/10.1016/S0370-2693(96)01382-2
https://doi.org/10.1016/S0370-2693(96)01382-2
https://doi.org/10.1016/S0370-2693(96)01382-2
https://doi.org/10.1016/S0370-2693(96)01382-2
https://doi.org/10.1016/S0370-2693(96)01382-2
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IBRGF: RARLE+SIPE

ITK Gaseous option : MPGD

uRWELL foil
\ Cathode & supporter

IEI\¢@E§ ~ 4%X0
(inner and outer walls included )

3 layers at 6cm, 11cm and 16 cm

Drift cathode

]

R,,=16cm —

out

= > Drift region

-~ yRWELL film .

Readout anode

boe oG
o0 O C o
3 layers of cylindrical uRWELL inner tracker R e
(with sensitive length of 33, 61, 88 cm respectively) o o0 o0
$OHOF
. oo a0

Material budget ~ 0.3%X,/layer

ITK Silicon option: CMOS MAPS

NWELL PMOS NMOS
Spacing DIODE Spacing TRANSISTOR, TRANSISTOR
> —>

3 layers at
3.6cm, 9.8cm and 16 cm

DepIEtlon .
region’

p~ epitaxial Iaye.f‘-’-

p substrate

Particle I'Iltj

~400 kHz/ch ~30 kHz/ch

KARIDEIILZT, LIESEAREERRSIFRIAE
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MPGD ITK: pnRGroove Detector

@

1T: Sigma & Spatial resolution
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MPGD ITK : Electronics
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MAPS ITK
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MAPS ITK
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MAPS ITK
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Double Gaussian Fit

Core: o =0.1517 mm
Tail: o =0.3954 mm
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Combined: & = 0.1947 mm

Tail fraction: 11.2%
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PID System

B PID system: thickness < 20cm, material budget < 0.3X,, ©/K ~40 @ 2GeV

m Endcap PID:
B A DIRC-like TOF detector, DTOF, quartz plate + MCP-maPMT
B A RICH detector using MPGD with Csl for photon detection

ax=1050mm

Rmax=1040mm e

33mm

Mesh
= TEEECERERE TR e e e e e e e e e e e e e e N N ey
CsI on

4 5mm

L 15mm
200mm

Rmin=
570mm

B Barrel PID: A Barrel DIRC-like TOF detector, BTOF

Charge particle

77\
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\. /—

ey ™
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PID-BTOF
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PID-BTOF
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PID-BTOF
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PID-RICH
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