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Physics goal Observable BESIII Current world best STCF prospect(1 ab™!)
A p in hyperon decay 0.005 0.005 O(1074)
weak phase in hyperon decay 1.2° 1.2° 0.04°
Ao p in tau decay - 0.25% O(1073)
Fundamental EDM of hyperon - O(107'%) ecm @(1072) ecm
Symmetry EDM of tau - O(10717) ecm O(10718) ecm
cLFV in 7 — ppp - 2.1 x 1078 O(107?)
cLFV in J/9 — ep 4.5 x 107° 4.5 x 107° O(10711)
cLFV in J/¢¥ — et 7.5 x 1078 7.5 x 1078 ©(10719)
Ny (4260)/ 7,/ x(3872) 107/10%/10* 10 /10°/10¢ 10°/108 /106
Pentaquarks - P_s in J/¢p(A) O3 /ppp =4 fb
Quark Di-charmonium - di-v O grpec =~ 10 fb
Confinement N 3 )4/4(3686) 1019/10° 1019/10° 1012 /101!
Collins effects 0.3 0.3 O(1073)
Baryon form factors 10% 10% 0(10-2)
R value 3% 3% O(1073)
tau mass 160 keV 120 keV O(10) keV
Physical V.| - 1% O(1073)
Quantities V.4l 1.2% 1% O(10-3)
V., 1.4% 1.4% O(1073)
Sys. unc. of v from D decay 0.4° 0.4° 0.1°
a, - 1.5% O(1073)
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N4 :ITK+ MDC

U<130-m Trk Eff>90%@0 1GeVand>99%@0.3GeV/c
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Barrel PID : A RICH detector using MPGD
(THGEM with Csl + MM) for
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EMC: A pure -Csl crystal calorimeter to tackle a high level 240F

of background (~1MHz/ ch) ggg : "Meanﬂ;&mmw -
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MUD: A RPC-scintillator hybrid
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detector to optimize muon and neutral hadron ID

Parameter Baseline design
Rin [cm] 185
Rou [cm] 291
R, [cm] 85
LBarrer [cm] 480
Tendcap [cm] 107
Segmentation in ¢ 8
Number of detector layers 10
Tron yoke thickness [cm)] 4/4/4.5/4.5/6/6/6/8/8 cm
(A=16.77 cm) Total: 51 cm, 3.04A
Solid angle 79.2% x 4 in barrel

14.8% X 4 in endcap
94% x 4x in total
Total area [m?] Barrel ~717
Endcap ~520
Total ~1237

RPC prototype o different air gaps,




A test beam campaign for a combined system (
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Charm Mixing

® £ .=4030MeV, [ L =1ab™ 1.
® Coherent samples: ete™ - D*°D? + c.c.and ete™ - D*OD*C .

® Incoherent samples: ete™ - D**D™ +c.c.andete™ - D**D*".

Kt n® Unbinned results Binned results Belle Il 50 ab™1

The charm mixing paramet"ers are %) i e e
extracted in a ratio between-even o, (%) 0.021 0.021 0.049
and0-odd'O ‘O production processes. ., 0.060 0.036 .

o
74 (%) 3.31 2.50 -
%107 x107°
5 C k= = C g
= < =
£ £ = £
3 8 02 8 )
5 03 |- = £ 003 [~ 2
= =) = 52
2 r 2 Z 002 | g
R 5 s | 3
v v 0.1 73] 7]
L i L ! 1
0 AP PSP P S P U U IO P I 0 """""'i"“"‘i""“""'i"“"‘i‘ ()7"""“" ‘.m.‘.i..‘iu.%.‘.\u‘|...\.H\H.i.‘.m
0O 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 & 10 12 14 16 18 20 00 2 4 6 8§ 10 12 14 16 18 20
. - -1 . . _ B . -
Luminosity [ab™'] Luminosity [ab | Luminosity [ab™] Luminosity [ab™']

26



Contents arXiv:2502.08907

1 Introduction 4
2 (CP-violation in hyperon sector 7
2.1 Direct CP violation in strange quark systems . . . . . . . . ... 7
2.2 Hyperon two-body hadronic weak decays . . . ... ....... 8
2.3 Spin entangled baryon—antibaryon systems. . . . . . ... .. .. 13
2.4 Radiative and semileptonic decays . . . . ... ... ... .. .. 18
2.5 (P violation in production viaedm . . . . .. ... ... .. 22
2.6 CP violation in charmed baryon decays . . . . ... .. ... .. 22
2.7 Prospect of hyperon C'P-violation study at STCF . . . . . . ... 24
271 BEventselection . . . ... ... ... 0L 24
2.7.2  Sensitivity of C'P-violation in hyperon decay . . . . . . . 25
2.7.3  Comparison of hyperon C'P sensitivity with different ex-
periments . . . . ... ... e e e e 27
3 (C'P-violation in 7 sector 30
3.1 Hadronic form factors in semileptonic 7 decays . . . . . ... .. 30
3.2 Structure functions in hadronic 7 decays . . . . . . ... ... .. 33
3.3 (C'P-violation observables in hadronic 7 decays . . .. ... ... 34
3.4 (CP violating asymmetries in 7 — Kgmv decays: the BaBar
anomaly and the Belle measurement . . . . . . ... ... .. .. 36
3.5 (CP-violation proposal viaEDM . . . . . ... ... ... ... 39
3.6 Prospect of 7 C'P-violation study at STCF . . . . ... ... ... 40
3.6.1 MCsimulationof 77 — Kg¢m™ vy o o 0 o v oo 0oL 40
3.6.2 Optimization of event selection . . . . .. ... ..... 41

3.6.3 Sensitivity of C'P-violation in 7~ — Kgn v, at STCF . . 43

4 (C'P-violation in charm sector 45
4.1 The CKM matrix and its unitarity . . . . ... ... ... .... 45
4.2 Sixtypesof CPviolation . . . . . . ... ... ... ... ... 46

4.2.1 CP violation in the direct decays . . . . . .. ... .... 46
422  CP violation from D°-D° mixing . . . ... ....... 47

4.2.3  CP violation from the interplay between decay and mixing 48
424 CP violation in the CP-forbidden coherent D°D° decays . 50
425 CP violation due to the final-state /°-/{° mixing . . . . . 51

27



