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TC A EREREE Tau-Charm Facility in China
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Construction Site: Hefel City, Anhui Province

Future Big Science City
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S agEEn Project Schedule
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14" five-yearsplan =~ 15" five-years plan

ﬁ
2018 2019 2020 2021 2022 2023 2024 2025 2026 2027 2028 2029 2030 2031 2032 2033-2043
Conceptual desig
andCDR
Key Technology
R&D and TDR
R ENEEN
Operation Endorsed by the Chinese Academy of Sciences, the projéct
proposal was submitted to the National Development Refirle
Commission last December and is currently being reviewed

A14h five-years plan Conceptual desigand Key technologies R&[864 M CNY
A1gn five-years plan Construction5 years,~5 B CNY

A10-15 years of operation, ear upgrade~10 years extended operation e
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Large Data Samples
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S BB Physics | : Asymmetry Test

1964 , 2001 2025
Parity violation Strange mesons: S e Y ¢ Beauty mesons: Beauty baryons:
T.D. Lee, CP violation in K° = s CP violation in B° CP violation in Ag
C. N. Yang, decays A\ decays decays
C.S.Wu et al. J. W. Cronin, A2 BaBar and Belle LHCb collaboration
V. L. Fitch et al. collaborations

1963 1973
Cabibbo Mixing The CKM matrix &/ Charm mesons:

N. Cabibbo M. Kobayashi, CP violation in D°
T. Maskawa decays

LHCDb collaboration

A TheCP violatiorobserved in present experiments is inadequate to account for the
mystery of antimattervanishmentin the universe

A CP violation irhyperonsand charmed baryonsemains undiscovered, representing
one of the last uncharted frontiers in hadron physics
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CP Violation

IN Hyperons
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A The Polarization feature of hyperon significantly enhances the sensitivity of CP te:

A The LargeBrsand high statistics Jy sample produceabundant hyperon pairs
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j EEREE EDM In Hyperons
A non-zero electric dipole momenbreakstime inversion symmetry, and serves as an

Indirect evidence of CP violatioander the conservation of CPT joint symmetry

dmagnetic dipole moment  Detailed dynamics studied:
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CP Symmetry In STCF
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CP violation studies at Super tau-charm facility
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Abstract

Charge-parity (CP) violation in the tau-charm energy region is one of the
promising areas to search for. The future tau-charm facility of next generation
1s designed to operate in a center-of-mass energy from 2.0 to 7.0 GeV with a peak
luminosity of 0.5 x 10 cm~2s~!. Huge amount of hadrons and tau (7) leptons
will be collected with good kinematic constraint and low-background environ-
ment. In this report, possibilities of CP violation studies in tau-charm energy
region and at the future tau-charm facility are discussed from various aspects, i.e.
in the production and decay of hyperons and 7 lepton; in the decay of charmed
hadrons. The CPT invariance test in K° — K° mixing is also presented.

Preprint submitted to PHYSICS REPORTS September 25, 2024
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HENASE Physics II: Quark Confinement

A Non-perturbative effects represent a major bottleneck for precision measurements and test of SM
A

Hadrons and nucleons are essential probdsadron spectranuclear structuresfragmentation functions
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STCF operates in the transition regibrtween perturbative and norperturbative QCD,
providing unigue advantagedor studying confinement, and enabling breakthrough discoverieé
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Hadron Spectra: Higher Statistics, Finer Structure
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S AR Hadronization process

How quarks form matter remainga major unresolved scientific question

A Fragmentationfunction: describinglongitudinal ~

momentumtransferin hadronizationprocess

-
A Energy correlation: characterizingmomentum
transferin hadronizationprocesses .
A bridgewill connecttheoretical calculations
andexperimentalmeasurement
EM theory pQCD qugrk Particle decay
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A 3-D tomographicimagingof hadronic
processewill be established

A
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FFsand EECsannot be calculatedvia LQCD
or quantumcalculations
STCFoperates in the energy region most
relevant to hadronization will providesthe
most complete data on hadronization, and
will realize the first characterization of
quark-to-matter formation dynamics
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ERHREN Electromagnetic Form Factors

EM Form Factorare among themost fundamentalobservations of nucleons, providing insight
Into their electrical and magnetidistributions, and enablingigorous test ofstrong interactions
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=jggrze®  Physics |l ; Precision measurements and Rare Search
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a series of precise measurements and searches :

CKM elements
R scale

CLFV

Tau Mass measurement




