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Light hadrons Tau lepton
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CME (GeV) | Lumi (ab™1) Samples o(nb) No. of Events Remarks
3.097 1 Tl 3400 34x 107
3.670 1 T 24 24%10°
(3686) 640 6.4x 10"
3.686 1 T 2.5 2.5%10°
W(3686) = Tt 2.0x10°
DOp0 3.6 3.6x 107
D*D~ 28 2.8%10°
3.770 1 D°p° 79x% 108 Single tag
D*D” 5.5x% 108 Single tag
1 29 29x10°
DD + c.c 40 1.4x 107 CPpop = +
DD+ c.c 40 2.6x10° CPropp = -
4009 1 DiD; 0.20 2.0x 103
T 35 3.5% 107
D DS +c.c. 0.90 9.0x 10°
4.180 1 D¥*D7+cc. 1.3x 108 Single tag
1 3.6 3.6x%10°
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4360 ! T 35 35x% 10°
U(3686)r7 ™ 0.040 4.0x 107
4420 1 ™ 3.5 3.5x% 107
4630 Y(3686)r 1~ 0.033 33x% 1{);
1 AcA, 0.56 56%10 _
AA, 6.4 % 107 Single tag
1 34 34x%10°
4.0-7.0 3 300-point scan with 10 MeV steps, 1 fb~'/point
>5 2-7 Several ab™! of high-energy data, details dependent on scan results
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Detailed dynamics in U] decay to hyperon pair have been studied:

t dmagnetic dipole moment
Adelectric dipole moment

f (=)0L)<=|T,I —— AN9a 17 3= . T r]w)’ _

Qi)
P
Systematic measurement of the EDMs of the hyperon family!
\_j
mr 1077 - 107 Y
d u P ¢ . ® BESIl(Re(d,) ] STCF(Re(dy) a STCF+Polar(Re(d E = SM: ~ 107 ecm
ﬂ d % ® BESIl(Im(dy) [ STCF(Im(dy) a STCF+Polar(im(dg) i E
+ = q0el ! 5 5 ; | ;g = |BESIII: milestone for hyperon
~—¥ dT & i 5 e . e ] < EDM measurement
4 K> . ° o =1 A 107"% cm ( FermilLab
T + S ot 0 | | P 1071 e cm)
N e : : : i 4 & first achievement for £+,5~
¢ g . . w s B and E° at level of 10~"% cm
= : ] ! s : =]
. A 107w 5107 F a litmus test for new physics
a1~ . . A r* = =0 STCF: improved by 2 order of
D RAVAN q H r» MM & Tl magnitude
o) CPTi T MM&Tf &1 1 T CP'\( a, (a)Sensitivity of Re(dg) and Im(dg)
TR N o J.L. Fu et alPhys.Rev.[108 9 (2023)

X.G.He J.P. Ma,Phys.Lett.B839, 137834 (2023)
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A Charmonium (-like) factory (per year):
A 3T Jly,0.1T y(3686), 1B Y(4230), 100M Z.(3900) and 5M X(3872)

Physics opportunities :
A Energy dependent structures of Ze(s)
A More XYZ states - Spectroscopy

A Missing charmonium states and their
transitions

A Traces of glueballs and Hybrid states

STCF has an absolute
advantage in studying
hadron spectroscopy and
exotic states, and is
expected to achieve
significant breakthroughs
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anabsolute advantage the studying of hadron spectroscopy.
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A Fragmentation function described the processes of quarks/gluon
hadronization, is non-perturbative process, not be calculated theoretically.
A To accurately extract Parton Distribution Functions (PDFs), more precise FFs

are required.
A e*e collider experiment provides the cleanest input for fragmentation functions
(FFs) fitting. With polarized electron beam, more FFs can be studied.

Abridgeconnectheoreticatalculation
andexperimentaineasurement

EM theory PQCD  qudk  Particle decay
> re—FEF— . STCF prospects :

A will provide the most precise
fragmentation function in g2 range 4-50
GeV? with multi-dimensional binning

A Precise test the universality of
fragmentation function in the different
processes, and its evolution with g2
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Ax(s) =1 — x(0)/a(s) = Adtepron () + Aoy (5) + Actiop(s) I
BNL g-2
Eur. Phys. J. C 80, 241 (2020) Fractional contribution to Aafﬂ; [Mi]: FNAL g-2 +——@——+
Phys. Rev. D 97, 114025 (2018) ) \
Source Contribution(x 10~%) value (error) ( 420 >
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ACX.L?[L (Mi) 276.0 £ 1.0 Standard Model Experiment
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