
ᵔṆ (ҥ STCFṩӏ )

Ѧᶁ ḘἆῠᶼḘ

єṙɎῑ טּ ɏⱣ ◓Ᵽכֿ⅜׀ јᾉḘֿכ ҹ

2025Ẉ12ῐ5-8ᾤεṞџ ≢ᴆ 1
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¸
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Ẹאָ

¸

¸◓Ᵽָא 

¸Ԋ ἆῠ כֿ

¸ ὕאָ ᵘ♪◦

¸ ᵘṜῗ
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ᾚ ҥᶼ Ḙ σ

᷅Ԁ

Ḓ

ҽᾘḒ

єҥ₇ ⸗ḑḽήῡεᶁ ḑ◓Ᵽ ᶞ җẘ׀⅜–ị Ѳ

כֿ ᷄ӿḄӌẺở◓ ᵘᶡ῞ּ҉גӏⱴḽ ẇᴵ◕♀ײַ

150 
860 

550 

ḳ ᴴ σ2 ~ 7 GeVε җẘσ0.5³1035 cm -2 s -1

ẵḑצᾇẓ῏Ѭᾶ םҷײԍңḽήῡῑїᴴ₦Ἠַ₦גεּש
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STCFַײ Ῑ҅Ӕᾎ

ÅSTCF ᶼғּוѓҚ Ƭ‒῞ιᾎױҚ ẵḑḽᵘ

ḑḽιҨᴣᶼ XYZײַ ḑ

ÅSTCFԏῶ ị ᴴ ιởḽ өҒⱳι

ḑԊ ꜠⸗ớ
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Ẹאָ

¸

¸◓Ᵽָא 

¸Ԋ ἆῠ כֿ

¸ ὕאָ ᵘ♪◦

¸ ᵘṜῗ
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ḑ◓Ᵽ ᶼ Ḙ

ḑ◓Ᵽַ⁴֜ ײᶙᴧỆ҂Ṭᶼởה

ѓῑẫג
Gravity

Magnitude = 1

ẳּ҉גӏⱴג
Weak Force

Magnitude = 10 25

⸗ ג
Electromagnetism

Magnitude = 10

ẵּ҉גӏⱴג
Strong Force

Magnitude = 10 38

᷄ӿ

Ҽίḑג

ḑ

ḑᵘѦḑⱶ ҥ᷄ӿῶở
ј⸗ḑῶở Ḧַײ◓ ћꜛ

 ֜⁴ᶙ ѩַײ ᶼἹỢ

Ṉ᷊Ệѭ David Gross σ

᷄ӿẺở◓ ײַ αẵḑצβ

ᾴ ḑᶊ ᶼΊ ֗

᷄ӿḄӌẺở◓ ψѬқѰḝḥ₇ᴥ◓ їḽ ψ

◓ ┼ṕ⁸ ῶᾴқѰψ ᷄ӿѬқѰ ᶇ◓ Ѧψ
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Ᵽ◓ש

Not yet explored 

t+ t-

ÅNucleon /Hadron form 
factors
ÅY(2175) resonance
ÅMutltiquark states with s 
quark
ÅMLLA/LPHD and QCD 
sum rule predictions

ÅLH spectroscopy
ÅGluonic and exotic
ÅLFV and CPV
ÅRare/forbidden decays
ÅPhysics with tlepton 

ÅDi-charmonium state
ÅNew XYZ particle
ÅHidden -charm 
pentaquark
ÅM ultiquark state
ÅCharm baryons 
ÅHadron fragmentation

ẶḒ  ֺ

ẶḒῗḅӍẻἄ￼?

ÅXYZ particles
ÅPhysics with D 
mesons
ÅfD and fDs

ÅD0-D0 mixing
ÅCharm baryons 

_

¸ỉἣљ ỉἣ ḑ ￼Ḙגח ■ ת

¸ѧḸַײԊ ‗ Ṭᶼַײ ӱ ỗғּוἈ ӪғּוẶḒḾᵙ Ⱳ ḒḾ

¸ᶽ ᷇◕ ḑᾎẶḒ Ḓỗ ᶺ᷅Ԁỗ ᷅Ԁ Ḓ█ᵀỗ

ῑỂ ₉
┼ԃֿכ

ᶡ῞ḽ ‭

Ḓᵙ ḒCP ᶐ

ὑ ὑ CPTḾ ớ

Ḓᵖ ᶐ

ὒ Ѳ

ẶḒ ᵙẶḒ ‗

֩ᾭᵙ ԋ

ᶡ῞◓Ᵽ ︢≡

RӪ

כּ Ặ ט ᵀẂᾭ

CKM Ӻ
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ᶡ῞ḽ ‭

¸ ᾩ ֪ ḽ ￼ḟởᵙ ᶐᶈ҃ ḝḥ╪צᵘ ▒ Ễѧ Ẃ ￼Ӑּז ׁṰ
Ḟ PιῊ ᴦ◗Ḟ Tιּכ Ḟ CҨᴣCP ᵀᴪὭḾ ớ￼אל ṯ Ḫ Ḫ

¸ ⸗ ḝ αCPβїḽ ῗẻἄ⃰ᴦⱶ јḾ ￼ѕᶽỌ ῪҬѳ ιᴗᴷіѣ₭CPјḾ
ớ Ệ ᷊εӆҟ▒ῂ│ ⃰ⱶ ᶺ҈ᴦⱶ ￼ ᵽι ḿἧ ֧‰֝₩ᶚ
CPјḾ ớ￼Ὰ‎◊

¸ STCFṄғּו ￼M2ưᴝư(2S) ӱ Ḓ ẶḒ Ḓ Ḓᵙ ҟḒ (K,Ɵ,Ɵ) ι
ᶼҡᶹѥᾛ Ḿᴿ Ḿ ớ ₅

1964Ḫ ᴦ♪KҞḑ

Nobel Prize 1980

1973Ᵽ ε2001Ḫ Ḫ 2019Ḫ ᴦ♪

╚ҞḑCPאלᶏ[1] ║ҞḑCPאלᶏ [2,3] ╓ҞḑCPאלᶏ [4]

[1] Phys. Rev. Lett., 1964, 13: 138 -140
[2] Phys. Rev. Lett., 2001, 87: 091801
[3] Phys. Rev. Lett., 2001, 87: 091802
[4] Phys. Rev. Lett., 2019, 122(21): 211803
[5] arXiv:2503.16954, 2025

Nobel Prize 2008

2025Ḫ ᴦ♪

E ḑCPאלᶏ [5]
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¸ ҒⱳῡֹṰ ιғּו Ḓ￼ῴצᵙ Ḙח ḧιῳᶽ‖ק 30%

¸ ᶼ Ғⱳᴿ Ḓ-ᴦ ḒḾι‗ ᶹѥCPאלᶏ ≡ ι‖ק​╙ ᶼῘ ώ CPᾧỵẙ

¸ Ṯᴴὔֹᶈљ Ṯ Ẹ￼

STCFѕ ḑCPḽ ‭ ҷם

2019Ẉ
₭ᴧא Ḓ ιק‖᾿

BESIII ⱡ¶ⱶת

2022Ẉ
ḒCPјḾ
ớќּףῳ
ӪιBESIII

ⱡ

₇ ⸗ḑḽήῡѕ￼⃰ᴦ ḒἄḾғּוιַּז ḑ ᵙῴצ

╜ Ά│ι ҈ҽ ἔזַּ ḫ ￼Ά│ι ḒCP ẙ

ᶼᶽẄώ
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ḑ⸗Ӱῴּש ẘֿכ

ʈȡ magnetic dipole moment

Äȡ electric dipole moment

Systematic measurement of the EDMs of the hyperon family!

Detailed dynamics in ὐ/‪ decay to hyperon pair have been studied:

ꜝ ‭ ‗ό‗ ╕╥‎
Ὥ

ςὓ
„ ή╗Ɑ ‎‎╕═ „ ‎ή╗╣ ’‗

J.L. Fu et al.,Phys.Rev.D108, 9 (2023)

X.G.He, J.P. Ma,  Phys.Lett.B839, 137834 (2023) 

‖ӱכּ￼ ᶐῊ ᴦ◗Ḿ ớTι
ᶈCPT ᵀḾ ớḟởїιῗCPאלᶏ
ײַ ὓ Ὂ
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╚ ╚  ѦַײCPTḽ ‭  

¸ὑ ὑ  flavor tagging via ὐȾ‪ᴼὑὑ “Ⱦὑὑ “

¸ὑ ὑ  CP tagging by reconstructing ““  or “““

¸ Precise determination of ὑ  decay vertex ᵼ essential for time-

distribution

¸ The phase in CP parameter ‰ used to set limits on 

CPT violation

¸ sensitivity of ‰ is ַײρπ at STCF ᵼone 

magnitude better than PDG average

⁞Ὧ Ḓᶋ ι╒ҿԑјᴪ￼ṕᶟᶋ ѧCPTḾ ιCPT￼Ḿ ớ₅ ῗḾ

֧‰֝₩ᶚ￼Ὰⱶת￼ ὶḿἧ
arXiv: 2209.12551 
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ḑḽ ḑḽַײ ḑ

Å Quantum state tomography : reconstruct the spin density matrix (SDM) based on decay products.

PRD110.054012(2024)

https://link.springer.com/article/10.1007/JHEP05(2023)020
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Ѳ

STCFѕẵḑ Ḙᵘ᷄ӿ ֨ᾎᴢẵḑẺ◦ᵻḑַײ ︢≡ ṃὝӖ᷄ӿ
ẵḑԒ ῶӠ εҠ אל

Q
C

D
 
ᵀ
Ặ
ẙ
‌

QCDỉἣᴵ

◓Ḫẵḑטּ ћꜛ
ỈἀַײQCD

᷄ӿ

¸ ẵḑᾴ◓ ћꜛᶡ῞ ởᴄӹσת ῼḕᶈ ר █ ỗ ֫Ḓỗ ᶺ᷅Ԁỗ ᷈⸗ẶḒỗ Ặ
Ḓ ￼ ῗή љ ẵּ҉גӏⱴⱣ ￼ ἐⅎιSTCFI ҨғּוѨḹ￼᷇◕ẵḑ ιᶈẶḒ
ѧԏῶᾭᾶҷם

¸ ᷄ӿ ֨ᾎὼ ᷅ԀẶḒק￼ ι⃰ ḒḾᾖḫכּ ᶼώӗῳẇ֜￼᷅Ԁ ҃֩ᾭӡỤ Ẻ
◦ᵻḑῗẶḒ￼ᶡ῞ ≡ ι ᶼή Ԏԓ ‗ӡỤ
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᷇◕ẵḑ

Exotic hadrons

Å A unique territory for the QCD confinement

Charmonium  Decay

Charmonium  Transiton Fine Scan

A Charmonium (-like) factory (per year): 

Å 3T J/y, 0.1T y(3686), 1B Y(4230), 100M Zc(3900) and 5M X(3872)

STCF has an absolute 

advantage in studying 

hadron spectroscopy and 

exotic states, and is 

expected to achieve 

significant breakthroughs .

Physics opportunities :

Å Energy dependent structures of Zc(s)

Å More XYZ states ­ Spectroscopy

Å Missing charmonium states and their 

transitions 

Å Traces of glueballs and Hybrid states
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ẵḑ ῶ

PRL 129, 042001

2022 σ10B J/ Ƭôs

X(237
0)

EPJC 80,746 

╙Ⱦⱶᴼ♬╚▼╚▼Ɫ
╙Ⱦⱶᴼ♬╚▼╚▼Ɫ

╙Ⱦⱶᴼ♬Ⱬ Ⱬ Ɫ

PRL 132.181901

PseudoscalarGlueball-like 

You never have enough ╙Ⱦⱶevents!

ñStephen Lars Olsen 

Talk on óSymposium on 30 years of BES Physicsó, (2019)

Å Base on the large statistic and high precision data, STCF has 

an absolute advantage in the studying of hadron spectroscopy.

Å STCF will study hadron spectroscopy comprehensively, and establish the  òperiodic table of hadron elementsó 
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᷄ӿ ֨ᾎ

Å Fragmentation function described the processes of quarks/gluon 

hadronization, is non-perturbative process, not be calculated theoretically.

Å To accurately extract Parton Distribution Functions (PDFs), more precise FFs 

are required.

Å e+e- collider experiment provides the cleanest input for fragmentation functions 

(FFs) fitting. With polarized electron beam, more FFs can be studied.  

STCF prospects : 

Åwill provide the most  precise

fragmentation function in q2 range 4-50 

GeV2 with multi-dimensional binning

ÅPrecise test the universality of 

fragmentation function in the different 

processes, and its evolution with q2

quark
FF

Particle decayEM theory pQCD

K
K

p
p

p
n

n

p
e

x
p

e
rim

e
n

ts

A bridge connect theoretical calculation 

and experimental measurement
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ẵḑẺ◦ᵻḑ

¸ ⸗ Ẻ◦ᵻḑῗ⁄Ḓ῏ᶡ῞￼ ╜ ѳ ιώӗּכᵙ Ḹẙ
ӡỤιẊḾẶ ҊӐּז ԋת ώӗѤ⁪￼

¸ ⱶ҇ ḑᵘ ḑῨ∫ ҧẺởιԎԓ ‗ ᴱ
Ὴ כּ￼ ẻꜛᵼḒ ệ

¸ ᵺט כּ￼ ẻꜛᵼḒ ᴵҨἺᴨ⁄Ḓ￼ӿ └֩
ᾭιҡ Ḓѧ￼᷅Ԁἄ֫

Natl.Sci.Rev. 8 (2021) 11, nwab187

2021Ẉ
Ѧḑ⸗ ῶ
≡ ε ֗Ӿ
ḑ-–ḑ ᴿѲ
ε BESIII
▒ɓ◓Ᵽ

ṁ ᾑ
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ᶡ῞◓Ᵽ ︢≡

ö
ö
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ö
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'
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Ὓ ᷄ӿᵕ שCKMּײᴿַ═ײַ σ

 ֜⁴ᶙ ⱶᴟᾎσ

¸ᶡ῞◓Ᵽ ἆ‰֝₩ᶚᶡ῞ᴟᾎ￼ ╜ ιῗ ẘ‭  ֜⁴ᶙιὒ ᾚ◓Ᵽ￼ Ể

¸STCF ᶼḾRөҨᴣ ḑ CKMּש ӹҨᴣẵּ҉גӏⱴẁᾎaS ẙ╜ χ

¸ Rө≡ χ Ḓⱶתѧῳᶢ ￼ⱶת ѳ ι ὶᴦῑ᷄ӿַײᵕ ᵘ ιᴧאᾚ ḑιẊḾ ῶẁᾎᵙ ḑᴥẁ
ת￼שּ ώӗḫ Ԅ

¸ ḑ ẙḾ҈ ḑΆ ￼ ₅ ԏῶ ỴѲ

¸ CKMּש ⃰ớ ᶼӠ ῗᵋᴱῶѕҦ᷅Ԁι ⃰ớ￼ ᶐỴᵖ ᵺҦ᷅Ԁ￼ḕᶈή

¸ ẵ ᴿẁᾎƕs￼ ẙҺ ὶẽᵠṸ⁪Ᾱⱶת ᵙתẴⱶכּ ᷅Ԁⱶת￼ת ιḾת Ẵכּ ￼ ḧớԏῶ ỴѲ

RөḦѱσ
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ẵḑҒⱳợ σRө

¸ Running offine structure constant ɝ‌

¸ ɝ‌ ίshould be calculated with R value:

¸Muonanomalous magnetic moment ὥ

PRL126.141801 (2021)

¸SM prediction: ὥ ὥ ὥ ὥ

¸Hadronic Vacuum Polarization (HVP) andLight-by-Light 

(HLbL) in ὥ dominate uncertainty

¸HVP contribution is calculated with R value with dispersion 

relation:  

¸ Rөῗ Ḓⱶתѧ῏ᶡ῞ַײ◓Ᵽ Ѳ ι ὶᴦῑ᷅Ԁ￼ᵖ ᵙ ι₅ ᷅Ԁ₩ᶚᵙQCDιᴧא

Ὰ ḒιẊḾ ‗Ẃᾭᵙ ḑᴥẁ ת￼שּ ώӗḫ Ԅ
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STCFјBelle II, LHCb Ḫ ᴂӏᵘ҉ײַ

Rṿȁ ȁ ȁ
ȁ CP ȁ

B׃ ȁ
CP ȁ

CP

ᾥẼ ȁ
ᾥ ȁ

׃

ꜚ
ȁ ̆

B׃
B׃

B׃ Ҭ ȁ
̂ ) ᾥẼ ȁ
D׃

B B

CKM ɔ

STCF SuperKEKB/Belle II
LHC/LHCb

upgrade I/II

e+e- e+e- pp

2-7 GeV 10-11 GeV 13/14 TeV

ṿ֦ 0.5¦1035 cm-2s-1 8¦1035 cm-2s-1
(1.5-2.0)¦1033 cm-

2s-1

2032- 2019-2043
2024-2033̆ 2036-

2041

№

֦
10 ab-1 50 ab-1 50/300fb-1

̕

 CP ̕

‰

׃

CKM ᵝ

̕ ᾥ

Ẽ ̕

CKM

̕Ҭ ׃

CP

̕ Ҭ

̕
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2323

Ӌᾛ’

₇ ⸗ḑᴤḽή♩

₱σ ∫ẵ ӈᴦṂẘ ᶼ ᵿε
ḽή ῴṆ ֨ᾎᵘᶼҏᴡ ε Ḧ
ј ︢ὔֹ

ᾛ’σ Ӆ҆Ἆḽ ᴤ♩ᾛ’ε ⱴԄ
↕ԃᾛ’εᶇ♩ѦḪ♪ ∫

↕ԃᵷ

₱σ ↕ԃ ⸗ ӈᴦṂ
ẘ₇ ⸗ḑῨ

ᾛ’σᶹ₡ּב ו ᵷ+₇⸗ḑ ṑ♩ε
╤ ↕ԃḽή♩

ὒ≡ Ҩ

₱σᶇẵ ▓ ῞Ẕ
҅Ӕ♆ ḳח ᵿῪ

Ҭіַײ ẘ ḑ≡
ᵘ ַ

ᾛ’σᶹ ḑὒ≡ᵷ+
֦⸗ḑḘ +ᾎὊ

ᴧ
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2424

ו ᵷ ᾛ’

σҗẘ ˃0.5Ó10 אָ 35 cm -2s-1 @ 4 GeVε σ2~7 GeVש

₇⸗ḑῨ∫

Å ῴ⸗ḑ´
Å⸗ḑּב ו ᵷ
Åữ Ғⱳ₇⸗ḑ
Å₇⸗ḑּב ו ᵷ

₇⸗ḑ ṑ♩

ÅᶹῨᵼᵂᾩ ṑ

⸗ḑῨ∫

ÅӾ ῴ⸗ḑ´
Å⸗ḑּב ו ᵷ

ѭּב ו ᵷ

Åḳ ᴴ
Å₇ ⸗ḑҏ῎ו

ḽή♩Ԋ ︡Ҭ

Åḽήש ḿ
Å ╗ẁ♆ה
Åẵ Ṃіῴ טּ
Åɖ

єҥḽήῡ Ᵽồ

Åᶼҏᴡ
ÅӈᴦṂẘ
ÅCrab -Waist ḽή
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ו ᵷ כֿ Ṝ

Å ṯḡở⁭ồ ẉ ᶁ ᶁԒ ḫε ⁴Ἠҗẘṯ ָ ἷ 

Å ו ᵷ ֪Ԋ ἆῠ ₇ᶇ ἆῠᾃԊᵘ‒ῡֹֿכ

ᴟᾎ ᴄӇ ⁴Ἠᾎө

ḽή
GeV 4.0 2.0 3.0 7.0

җẘ cm -2s-1 Ȣ Ȣ Ȣ Ȣ
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ὒ≡ Ҩ ᾛ’

σẵ אָ ▓ ῞Ẕ ҅Ӕ♆ ᶼח ᵿіַײ ẘ ḑ≡ ᵘ ַ

ůP/P Ò 0.5% @ 1 GeV/cεůE/E Ò 2.5% @ 1 GeVεK/Ⱬ Ó 4  @ 2 GeV/c

Ҿ ᶿ ḑ ַᵷ

ԒԄᴥṂᶙ ♩ẺởӴ
ᶙ

Ồᵟẓ᾿Ӌ ᵷ

צ +APD

═ᴿẩ ḑὒ≡ᵷ

ῳḮ + ᾔ Ӌὒ≡
ᵷ

ӈ◓ Ԓề ὒ≡ᵷ

Ỉ⁯ᶙ₭Ӌὒ≡ᵷ

ᾎ♆ѭ Ḯ

Ṇᴄӹ Ḯ
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ὒ≡ᵷ כֿ Ṝ

ÅḡởԄ Ҋѥḑὒ≡ᵷ‒ῡֹֿכεԍѦєѥṯḡởῨ∫≡ ẉ ָỡ ἷ 

ÅḡởỨῑԊ Ҭַײἆῠ εֹֿ֦כᶼ Ԋײַ֪ Ҭᴜᶙ
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◓Ᵽ⁭ồ ἒᵒᵘCPљ

Rich physics potential beyond the CDR content

arXiv :2502 .08907 , submitted
to Physics Reports


