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◕♀ש

5-7 GeV ṋᾢש
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Ḙָא јṩ  אָ

אל ₇ᴥ◓ їḽ ײַ ╟σ

כֿ ḑַײḝ -⸗ їḽ

QCDאל כֿײַ σ

᷄ӿḄӌ ởẵḑ◓

ἹỢ–ḑԒ ῶ ᶼᵾ σ

–ḑẺ◦ᵻḑַײ Ѳ

ᴩ ᾚײַ ҥ εҧ׀ỨΊῑַײᾎὊ ᵘ≡ ẘᴧỆ ᶼᴦ♪ᵘ אל

ᶇ җẘ ḳ ị ᵿῪ
Ҭіӟ Ῑ Ḧ

ᶇ ▓ ҅Ӕ♆εḳח
ᵿԒḪ♪ ẘ≡

ị σ2- 7 GeV

ṣөҗẘσ5³10 34  cm - 2s- 1  

ΊΎ▄גσὝ׳җẘ/ εḪ♪ῴצῨ∫

ח ֪ ♆ σ0.5%@1GeV

֪ ♆ σ2.5%@1GeV

ḑ ַ σK/p 4s@2 GeV

҅Ӕ♆ σ400 kHz

Ḙ
 אָ

ṩ
 אָ
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ײַ◕♀ ᶼᾎὊ‒῞

Charmed HadronsLight Hadrons ƨ Lepton

BelleII: 50ab -1

STCF: 1ab -1 

BESIII

STCF
BES3

STCFᾴ ṩᴓεᵂᾩѻᾴXYZ ḑ ḑ Ҟḑṩᴓ

ћꜛ♀◕ַײ ᶼᾎὊ‒῞ + ֪ + ӈ῞Ẕ ỉ ẘ≡ ỉ ᶼᴦ♪

Νᵕ◓Ᵽᵘḝ їḞ Νẵḑ◓Ᵽј Ѳ Νᶡ῞ᴟᾎ≡ јᾚ◓Ᵽ
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STCFѕԊ ◓Ᵽ ᾈẘ
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ᶡ҇ו ᵷ ḑ◓ⱣḪ
ҥ

ᴄ♩
҆ҥ
ᴤ♩

ΉᶹῨᵼᾎ
ӈb y@IP

єҥ
ᴤ♩

ᶼ∫ẵ,ᶼҏᴡ
ῴӈb y@IP

ᶼPiwinski  Angle 
+ Crab Waist
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ו ᵷ

Åᵕ : 860.321 m

Åҗẘ0.94Ó10 35cm -2s-1τṀᵗḃ҇200s

ÅḾᾖ60 =—2 :ת mrad, L* =0.9 m,

           ‍ᶻ= 0.8 mmι‍ᶻ = 60 mm

ÅẲתχᵺѦ Ẳ60)ת )̄ ᵙѣѦ Ẳ30)ת )̄

Å Ṓἠᾌᵸχ Ӊ ṒῊ ιίֺᴧṃẙ

Å​╙├Ԅχ љ Ὥ├ԄιԒḳớṵṕ

Å χTM020

Å​╙֝ χ֟ṇ ẕιӠἴ Ṁ

Ԓḳ ├Ԅᵙ Ὥ├Ԅ￼Ά⁮

É ⅎ ├Ԅ
Å1.0 nC e+/e -ι ᶶ ꞌ30Hz

Åּ⃰כḒ​: 1.0GeV/11.6nC/30Hz e - linac  1 ,ט
GeV Ṓ30 ,ע Hz  

É Ὥ├Ԅ 
Å8.5 nC e+/e - also with 30 Hz each

Åּ⃰כḒ​: 2.5GeV/11.6nC/90Hz e - linac  1 ,ט
GeV Ṓ Ậ֧30 Hz ,ע

ḽή♩◓Ᵽ↕ԃᵷ◓Ᵽ
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Ҩ ₱јἆῠἹỢ

ḳ ᵿ Ecm  : 2-7 GeV

ṣөҗẘ 5 Ó10 34 cm -2s-1

ⱶ҆תӕꞌ
~400 kHz

ᾭꞌ↨Ẉ
~1 MHz/cm 2

ᾭὯꞌ
~10 GB/s

Ɫ ẕ
~4 kGy/y,~2 Ö1011neq/cm 2/y

Ӊט Ḓ

ἹỢσẵ ▓ ῞Ẕ ҅Ӕ♆ ḳ

ᵿ ︢≡ ᵘ ַᴾ ḑ

ט Ḓ

ὒ≡ᵷ

Å Ӊⱶ ᾭꞌ￼Ể ή╜ᵸ

Å ֠ᶚ Ӊⱶ ￼ Ḓ ָή╜ᵸ

Å ồ ᴧӿᵙḧῊ￼ ♣ῢӌή╜ᵸ

Å ᾭꞌ ᶽ ӈᾧή╜ᵸ

⸗ḑḘ

Å ồỉẴ⁄ ֗ӡᴺ￼֝ ώᴨљᶴת

Å ẙῊ ֫ᴧљᵃℓ

Å ᾦḫῊ ᴧ

Å ᾭὯҽ љᶽḳ ᾭὯ ᴨ

Å Ḹ ⱶ҆תӕ֫
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ὒ≡ᵷᶡ῞ṴṔ

É ♇ή╜ᵸ (ITK, ѣѦ )
× MPGD: cylindrical MPGD 
× Silicon: CMOS MAPS 

ÉѧỌỂ ḯ
× Main drift chamber (MDC)

É Ḓ ָ (PID)
× ⁿ  (ѣѦ ): 

1. RICH with CsI-MPGD
2. Barrel DIRC-like TOF 

× : DIRC-like TOF (DTOF) 
Éּכ ᵸ (EMC)
× pure CsI + APD 

É Ḓή╜ᵸ (MUD) 
× RPC + scintillator strips 

É

× Super-conducting solenoid, 1 T
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ề ὒ≡ : ITK + MDC  

48 layers

Ǔ<130˃ m Trk Eff>90%@0.1GeV/cand>99%@0.3GeV/c

Ǔp ~0.5%@1GeV/c
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ḑ ַ

Endcap PID : A DIRC -like high -resolution 
TOF  (~ 30 ps), quartz plate + MCP -PMT

Ƥ/K separation 4Ƨ @ 2GeV/c

Barrel PID : A RICH detector using MPGD  
(THGEM with CsI + MM) for photon detection

Material Bugdet  < 0.3X 0

Alternative option, BTOF: the same 
technology as the endcap PID

MCP-PMT
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⸗ ᵷ

Ɑ ps

1 GeV electrons

EMC: A pure -CsI crystal calorimeter to tackle a high level 
of background (~1MHz/ ch) 

Ɑ Ȣ □□

ÅCrystal size : 28cm (15X0) 5 5 cm2 
Å~ 8670 crystals
Å4 large area APDs, (11 cm2) to enhance 

light yield 



17

ḑὒ≡ᵷ

MUD: A RPC-scintillator hybrid detector to optimize muon and neutral hadron ID  

Scintillator prototype
RPC prototype σ different air gaps, 
orz uhvlvwdqfh jodvv ɖ
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ᴿῨ∫≡

A test beam campaign for a combined system ( DTOF, EMC, DAQ )

CERN PS T9 beam line (July 31 Ɇ August 14 ε2024)

DTOF prototype EMC prototype DTOF: Ƨt~25 ps EMC: ƧE/E ~2.5%
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ԍң כֿ

Slow Control

Hardware()Software()

Core()

EPICS IOC

ROOT

GUI()

JSGUI

Pheobus

JSGUI()
JSROOT

PyROOT

Database()

PostgreSQL/

TimescaleDB

Firmware()

Device 

driver

Device driver()

PLC 
Wiener 

series

CAEN 

series

MFC 

series

vacuum 

gauge

thermo

meter
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Ҭᴢ◓Ᵽֿכ ṜᴢởῺ
Å ḽSTCFὒ≡ᵷ כֿ ᾛ’ҷצᵘ◓Ᵽᴴ כֿ ₱εљ Ḧֹ ᵘֿכᴦ ᷾

ײַ Ҭ OSCARαOffline Software of Super Tau Charm Facility β

Å PODIO

Å DD4hep

Å TBB  

Å OneAPI:   

Å ONNX

Å SNiPER

Å ACTS: ATLAS

Ỉᶂ ҭẦᴧ χ
Å C++: ᵇḾ

Å Python:ּזἋ♄╗￼

Å CMake Ẉᴶ Ṫԏ

Å Git ᴃᵃ ҭẦᴧṪԏ

Å CentOS7/AlimaL9:ᶂ ⱶת

Åֿכᴦ҂OSCAR ở Ҭ εῶẤ ḡᾐַײ ᾎὊᶳⱣᵘ◓Ᵽ֪ῷ∫ ε◌῞ᴦṴ
20Ӎ⁸εᾀ ὒ≡ᵷ כֿ ҷצᵘ◓Ᵽ▄כֿג

Å

Å

Å

Å

Å

Å

Å

Å
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ᶡ҇Ԅ⁴Ἠַײὒ≡ᵷ Ῑ

EMC energy resolution

PID: Pion ID eff. >97% @ mis - ID (K ->pi)=2%

EMC position resolution

Muon ID eff. @ pi suppression=30

Barrel  Endcap  

eff. ~> 90% when p ~>1GeV/c

Tracking efficiency 

ƧE/E~2.5% @1GeV Ƨx~5.5mm @1GeV

ƙ>90% @100MeV/c
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ᶡ҇Ԅ⁴Ἠ◓Ᵽ : ᶡ῞ḽ

Physics goal Processes Contributors

Baryon CPV and EDM
ὐȾ‪ᴼΏӶΏ ҈῎fi (ṟᶽ), ắׂḞ (ᶂ ᶽ)

ὐȾ‪ᴼ῾῾ Ệῴ (ᶶῆᶽḙ)

Ⱳphysics
(QE, EDM, rare decay)

†O “““ ’  ( ᶽ) ιְ῎Ә (ѧ ᶽ)

†O σ‘  (ѧ ᶽ)

Radiative decay  ( ᶽ)

† EDM Ὶẞεרᶽζ

Charm mixing, strong phase
Ἅ-even correlated ╓╓ ♠  (Ԉᶼ)εԈẵ (ᴆᴁᶼḘ)

╓▼
ᶻ ᴼ♬ȾⱫ+╓▼

CPV in ☻╬decays Ώὑ ȟ ὑ ȟ ὑ fl (ԉᶽ)

CP and CPT in ╚╢ᴼⱫⱫ decay ὐȾ‪ᴼὑὑ“ ắ  (ᶂ ᶽ)

CLFV decay
ὐȾ‪ᴼ‎ὰὰᴂ ΰᴈ (ᵁᶽ)

Ὀ ᴼ ӶΏ ὃὒὖ ᵧ (ᴇᴂᶽḙ)

Conveners: Ắḝ (ᴆᴁᶼḘ), ֯ᾭӗ(Ѧ ᶼ)
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ᶡ҇Ԅ⁴Ἠ◓Ᵽ : 

Topic Processes Contributors

Charmonium -like, 
tetra -  and penta -

quarks 

ὢσψχς

ὩὩ ᴼ“ὤ σωππ ᵕ‐ (ѧ ᶽ)

ὩὩ ᴼὖ ӶὴO ϳὐ‪ὴӶὴ (ѧᶽ)

ϳὩὩ ᴼὐ‪– ẞ (ѧᶽ)

Collins FFs ὩὩ ᴼὑὑ, ““, +“ ҉  (ṟᶽ)

Hadron EMFFs ὩὩ ᴼὴӶὴ ᾰטּ  (ѧᶽ)

From factors in 
hyperon decay

ὐȾ‪ᴼὩὩ“Ⱦ– Vindhyawasini  Prasad (ᵁᶽ)

ɫ ᴼ‎ὴ ḡ  (ѧ ᶽ)

ɤᴼὴὩ’ ᵕ  (ᶶῆᶽḙ)

ɧ ᴼɤὩ’  (ѧ ᶽ)

Conveners: (Ѧᶼ), (ᶵᾥᶼḘ), ẛᾸ ( ᶼ)
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ᶡ҇Ԅ⁴Ἠ◓Ᵽ : ᶡ῞◓Ᵽ

Topic Simulated Process Contributors

R scan ὩὩ ᴼὬὥὨὶέὲί

Two -photon physics
‎‎O ὬὥὨὶέὲί fl– (ᶊᶽ)

–ᴼ‎‎ ῟Ὰ  (ᶂ ᶽ)

Tau mass ὩὩ ᴼ†† near threshold ḡ╤’ (ѧ ᶽ)

CKM matrix

╓ᴼⱫⱧⱨ ╒╟ (ᶁ ᶼ)

╓ᴼⱧⱨ ѸӒ  (⅓ᴆṶᶼ)

╓ᴼ░▪╬■◊▼░○▄ Ӓӹ, ֯  (ᴁ )

†O ὑ’

Strong phase ╓ ᴼ╚ ⱫⱫ ♠  (Ԉᶼ)

♪▼ ὩὩ ᴼ††ȟ†O ὰ’’ȟ†O ““’ (ᴇᶽḙ▬) הה

Chair: ẛᾸⱤ (ᶉᶼ),  (⅓ᴆṶᶼ)



25

CPV in ☻╬decays

ה is the CP-odd weak phase and ɿthe CP-
even strong phase

Å ɤ  pair production in STCF

V Energy point: 4682 MeV

Å Signal channels: ɤὑȟ ὑȟ ὑ

Å MC simulation: OSCAR

ὃ ὃ ὃ

═╒╟
♪ Ἦ ӶἮ

Ἦ ӶἮ

ᶿ ἼἩἶἼἩἶ

═╒╟
♫ Ἦ ӶἮ

Ἦ ӶἮ

 ᶿἼἩἶȾἼἩἶ
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Charm Mixing

The charm mixing parameters are 
extracted in a ratio between ὅ-even 
and ὅ-odd ὈὈ production processes.
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STCFѕCPאלᶏљ

arXiv:2502.08907


