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477 Mystery of matter-antimatter asymmetry

* According to the Big Bang theory:

* Matter and antimatter have the same amount
 The observed universe is matter dominant:
(ng —ng)/n,~1071°
[ Lect. Notes Phys. 591 (2002) 237-293 ]

* The standard model predicted value:
(g~ 0eEs

Anti-matter

* Why has the antimatter disappeared?

Matter N A
e Sakharov’s three conditions:

*  Baryon number violation
* (Cand CP violation
e Thermal non-equilibrium

le1. Eksp.
Teor. Fiz., 1967,
5:32-35
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277 Roadmap of CP violation in flavored hadrons

» All of them are consistent with CKM theory in the Standard Model, but too small to

explain the matter-dominant world.

»21 Mar 2025, first observation of CPV in A}, baryon decays.

LHCb: 5.2 CPV in A} decay:
Ap > pantn K~

Nature volume 643, pages1223—1228 (2025)

[ K meson CPV ] [ B meson CPV ] [ D meson CPV ] [ Baryon: A ] What about hyperon?

1964 2001 2019

LHCD

/[1] Phys. Rev. 104 (1956) 254-258 )
[2] Phys. Rev. 105 (1957) 1413-1414

[3] Phys. Rev. Lett., 1964, 13: 138-140

[4] Phys. Rev. Lett., 2001, 87: 091801

[5] Phys. Rev. Lett., 2001, 87: 091802

\[6] Phys. Rev. Lett., 122, 211803 (2019) )

James Watson
Cronin

Val Logsdon
Fitch
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7' Two conditions for a measurable CP violation
1) aCP-violating phase:

ordinary phases in QM (Pviolating phases
matter antimatter matter antimatter
8\ Y, g\ -/ S
same sign opposite sign If only have one path:

|Aei(5+5)|2 — A2

2) two or more interfering paths to the same final state The CPV phase vanishes
in the probability density.

S-wave G pi(ds+Es)
Spin-1/2 hyperon 9 Spin-1/2 baryon
Pei(‘sP'l'fP)
P-wave
— S-wave Sei0s—Es) Suitable for CPV searches!
i! Pei(‘SP_EP)
P-wave \

Sept. 22-26, 2025, Qingd
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477 Non-leptonic hyperon decays

General Partial Wave Analysis of the
Decay of a Hyperon of Spin 3

T. D. Lee* anp C. N. Yaxnc
Institute for Advanced Study, Princeton, New Jersey

‘ :’/ | ‘ ‘ (Received October 22, 1957)

Y, - & [ Phys. Rev. 108, 1645 (1957) ]
The amplitude of spin-1/2 hyperon B; decay to a spin-

1/2 baryon By and a  can be completely described by

three decay parameters: o+ B2 +y2=1

TSP+ T ISP+ PP tir i
By = (1 — ay)2singy, yy = (1 — ay)2cosey

2Re (S*P)
ISP+ P

Py

ay

CP convervation: ay = —ay, fy = —,gy, Py = —QSY

Sept. 22-26, 2025, Qingdao SPIN2025 5



#77 CP observables in hyperon decay

PHYSICAL REVIEW D VOLUME 34, NUMBER 3 1 AUGUST 1986

Hyperon decays and CP nonconservation

John F. Donoghue
Department of Physics and Astronomy, University of M h Ambherst, M h ts 01003

Xiao-Gang He and Sandip Pakvasa

N m % Department of Physics and Astronomy, University of Hawaii at Manoa, Honolulu, Hawaii 96822
IS

A \ / E e (Received 7 March 1986)
B . We study all modes of hyperon nonleptonic decay and consider the CP-odd observables which re- —
JOh n F XlaO'Ga ng He Sa nd I p Pa kvasa sult. Explicit calculations are provided in the Kobayashi-Maskawa, Weinberg-Higgs, and left-

DO no gh ue right-symmetric models of CP nonconservation.
SM Prediction of
A decay
Ts strong phase  CPV phase _
o . . r-r - . - -
Not sensitive to CPV mam) Decay width difference Acp = T~ \/ET—251n(5P — &) sin(&p — &) | —5.4x1077
1
2 I
. a+a -
@St to measD mmm) Decay parameter difference  Agp = o ~ tan(6p — dg) tan(ép — &) | —0.5x10°4
Polarization of the final-state baryon ) p + ,3_ I
NN RF R ARy maw) Decay meeter difference B.p = p—— tan(ép — &s) | 3. 0x10-3
=7, 29 Q" cascade decay ) q§

_I_
Apcp = > z\/liiazcosqbtan(fp—fs)

Sept. 22-26, 2025, Qingdao SPIN2025 6



477 Study hyperons at BESIII

Electromagnetic
Calorimeter
CsI(TI): L=28 cm
Barrel 05=2.5%
Endcap 05=5.0%

Muon Counter
RPC

Barrel: 9 layers
Endcap: 8 layers
Ospatial= 148 cm

Main Drift Chamber
Small cell, 43 layer
Oxy=130 pm

dE/dx~6%

0p/p=0.5% at 1 GeV

Time Of Flight
Plastic scintillator
or(barrel)=80 ps
or(endcap)=110 ps

(update to 65 ps with MRPC)

Sept. 22-26, 2025, Qingdao

With 10 billion J /3 and 2.7 billion ¥ (3686) collected at BESIII,
~107 spin-entangled hyperon pairs can be produced, which
enables precise studies of the hyperon physics.

[ Front. Phys. 12(5), 121301 (2017) ]

Boc10%) | Ny0x10)

I/ = AA 1.89 + 0.09 ~18.9
J/Y - 2% 1.172 4 0.032 ~11.7
J/Y - ZtE” 1.07 + 0.04 ~10.7
J/p - EOE° 1.17 + 0.04 ~11.7
J/Y - ETEF 0.97 + 0.08 ~9.7

W(2S) » Q~Q* 0.057+0.003  ~0.17

More 1 (3686) data will be taken after the
upgrade of BEPCII and BESIII inner tracker.

A hyperon factory

SPIN2025 7



/N ete > J/yp - AAA > pn—,A - prc?
Differential cross-section of this process:

W(¢)
= Fo(&) + a;,, F5(&) + a_a, spin-correlation

5 [fl (€) + /1%, cos(AD)F5(8) + /wﬂ@];

+h/1 - a5, sin(A®)[a_F5(£) + . Fu(£)] (1)

polarization

If sinA® =+ 0, A 1s transverse polarized.

Nuovo Cim. A 109, 241 (1996)
Phys. Rev.185 D 75, 074026 (2007)

Nucl. Phys. A190 771, 169 (2006) :

Phys. Lett. B 772, 16(2017) Simultaneous measurement of a_ , Ay

|

Test CP symmetry

Sept. 22-26, 2025, Qingdao SPIN2025 8



47/ Search for CPV in A decay

Two BESIII papers have been published:
[1] 1.3 billion: Nature Phys.15(2019)631
[2] 10 billion: Phys. Rev. Lett. 129 (2022) 13, 131801

Par. Newest BESIII results

oy 04748 = 0.0022 x 0.0031
AP  0.7521 £+ 0.0042 £+ 0.0066
a—  0.7519 £ 0.0036 £ 0.0024
ar —0.7559 £ 0.0036 £ 0.0030
Acp —0.0025 % 0.0046 + 0.0012
Qavg 0.7542 £ 0.0010 £ 0.0024

3.2 M AA pairs were reconstructed.

* Most precise measurement of A decay parameter

* Most precise A-p measurement in hyperon decay:

&i=-ict

Acp = — = —0.0025 £ 0.0046 £+ 0.0011
a—a

Sept. 22-26, 2025, Qingdao SPIN2025

0.2
0-15ﬂ Phys. Rev. Lett. 129, 131801 ] A
0.1 "
Cu%< 0.05;—
S 0.05F
i —— Data
_015_ i —— Signal MC
0.15F — PHSP MC
5
= OF .. R P OO LS
—93 05 0 05 1
cos,
I T T L T T I
BES3 10 billion .I/W(;'\/K) @
BES3 1.3 billion J/y(=/Z) S —
CLASI19 —o—
LHCb ©
—— ——
PDG 2018 PDG 2024
1 l 1 1 1 l 1 1 1 I 1 1 1 I 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l 1 1 1 l
0.62 064 066 0.68 0.7 0.72 0.74 0.76 0.78
o (A — prt)

Y



J// Search for CPV in X7 decay Polarizations of £+

e*e” -]/, P(3686) > LI, £* - pn’, T* - pn’ b IEN Ry ]
E Phase space .
10B J /1 and 2.7B 1(3686) ~1 M X*X™ pairs reconstructed - 0.05f
. ®N s
Parameter This Letter Phys. Rev. Lett. 131, 191802 (2023) ] § 0
g/ —0.5047 £ 0.0018 4+ 0.0010 —0.508 4+ 0.006 + 0.004 s -
AD —0.2744 £ 0.0033 £ 0.0010] —0.270 =+ 0.012 + 0.009 ~0.05¢ { ;
’_“_ao —0.975 £ 0.011 £0.002 | —0.998 =+ 0.037 + 0.009 Py 1 £
Q0 0.999 + 0.011 = 0.004 ) 0.990 £ 0.037 = 0.011 11.11
0y 3686)  0.7133 & 0.0094 £ 0.0065  0.682 + 0.030 + 0.011 - 0 ke
AD, 080, 0.427 £ 0.022 £ 0.003 0.379 + 0.070 &+ 0.014 :
(a0) —0.9869 + 0.0011 + 0.0016 —0.994 % 0.004 & 0.002 o ]
(Acp —0.0118 + 0.0083 £ 0.0028) 0.004 + 0.037 + 0.010 02
arXiv:2503.17165, accepted by PRL N el p
« Opposite directions of the ¥ polarization in J /1 ﬁw _Oﬁ: \'\—\ __ /71 '
and 1/)(3 686) decays % 1.2 ;_ ,,,,,,,,,,,,,, SN AN ...... N
. j :_ ..... +Data. T 1 I — E
* Most precise measurements of the X+ decay _18E T ‘t ...................................... 0 S — E
parameters B | R X
cos6,.
*  Most precise CP test in the decays of 2 Polarization ratio of * between J /1 and 1 (3686) decays

Sept. 22-26, 2025, Qingdao SPIN2025 10



47/ Search for CPV in E decay

\eO [ Phys. Rev. D 99, 056008 (2019)
Spin, |-> pmT (\x O Phys. Lett. B 772, 16 (2017)
g’)ed r)A \)3(\ w = (a¢,A¢, )
ete” - ] / l/) — =
LA Am
bﬁn+

Through the sequential decays of Z, the B¢p and
A¢p can be directly measured! & = (62,05 Dp 05 O O, B, 05, D)

The perfect reaction for hyperon CPV searches!

Sept. 22-26, 2025, Qingdao SPIN2025 11



47/ Search for CPV in E decay

= 1.3 billion J/yp 73K E~EY pairs

Parameter | Nature 606 (2022) 64-69 Previous result

a, 0.586+0.012+0.010 0.58+0.04+0.08
A 1213:0.046:0016rad - |

a- -0.376+0.007+0.003 -0.401£0.010
- 0.011:0.019+0.009rad ~0.042 + 0.011 + 0.011

a- 0.371:0.007+0.002 | HyperCP: PRL 93(2004) 011802 |

b -0.021£0.019:0.007rad -

a, 0.757+0.011£0.008 0.750+0.009+0.004 _

First measurements of the
a, ~0.763+0.011+0.007 -0758:0010£0.007__,  \cqk (CPV) phase
€& (12:34:08)x10%rad | —— difference in 2~ /Z° decays
Sp=0s (-4.0+3.3+17)x10%rad  (10.2+3.9)x1072rad
A, (6+13£6)x1073 ¥ =
A, (-5+14+3)x10"rad - . g_lr/e; Oc(izzsyt: - /
AL, (-4:12:9)x10° | (-6x12:7)x10°
(=) 0.016+0.014+0.007rad
The results of 10B J /1 is on the way!
Sept. 22-26, 2025, Qingdao SPIN2025

320K Z°Z° pairs
10 billion J /Y =0

Parameter

Phys. Rev. D 108, L031106 (2023) ]

/vy
Ad(rad)

0.514 4 0.006 =+ 0.015
1.168 £+ 0.019 + 0.018

QI Q
mo

¢=(rad)
d_)g (rad)

—0.3750 £ 0.0034 £ 0.0016
0.3790 = 0.0034 £ 0.0021
0.0051 £ 0.0096 £ 0.0018

—0.0053 £ 0.0097 £ 0.0019

QA
QA

0.7551 4 0.0052 £ 0.0023
—0.7448 £ 0.0052 £ 0.0017

«—[¢p — €s(rad)

(0.0£1.7+0.2) x 1072

op —ds(rad) (—1.3+£1.7+0.4) x 1072

A P
A¢cp(rad)
Adp

(-5.4+6.5+3.1) x 1072
(—=0.1£6.94+0.9) x 1073
(6.9+5.8+1.8) x 1073

«

)
)(rad)

(1)

(1)

—0.3770 = 0.0024 £ 0.0014
0.0052 =+ 0.0069 =+ 0.0016

(
(¢
(a

)

>

0.7499 + 0.0029 + 0.0013 |

PRD(L) Editor’s Suggestion

12



47/ Search for CPV in E decay

New Measurement of =~ — A7~ Decay Parameters

M. Huang,'o R. A Burnstcin,5 A. Chakravorty,5 Y.C. Chcn,' W.S. Choong,z‘7 K. Clark,9 E.C. Dukes,10 C. Durandet,m
J. Felix,* G. Gidal,” H. R. Gustafson,® T. Holmstrom,'® C. James,®> C. M. Jenkins,” T. Jones,” D. M. Kaplan,5
L M. Lederman,5 N. Leros,6 M. ] L()ngo,8 Fred Lopez,8 L. Lu,10 W. Luebke,5 K. B. Luk,z‘7 K. S. Nf:lson,10 H.K. Park,8
J.P. Perroud.® D. Rajarz:lm,s'8 H A. Rubin,5 J. Volk,3 C. White,5 S. White,S and P. Zyla7

(HyperCP Collaboration)

'Institute of Physics, Academia Sinica, Taipei 11529, Taiwan, Republic of China
zUniversilv\' of California, Berkeley, California 94720, USA
3Fermi National Accelerator Laboratory, Batavia, Illinois 60510, USA
4Univer.vit_v of Guanajuato, 37000 Leon, Mexico

*Illinois Institute of Technology, Chicago, Illinois 60616, USA

University of Lausanne, CH-1015 Lausanne, Switzerland
"Lawrence Berkeley National Laboratory, Berkeley, California 94720, USA

8University of Michigan, Ann Arbor, Michigan 48109, USA

“University of South Alabama, Mobile, Alabama 36688, USA

©University of Virginia, Charlottesville, Virginia 22904, USA

(Received 13 February 2004; published 30 June 2004)

Based on a sample o polarized 2~ — A7, A — pm~ decays collected by the HyperCP
experiment (E871) at FermiJab, we report a new measurement of the =~ decay-parameter angle ¢z =
(—2.39 = 0.64 = 0.64)° frpm which we deduce the decay parameters Sz = —0.037 = 0.011 + 0.010
and yz = 0.888 = 0.0004 = 0.006. Assuming that the CP-violating phase difference between s and p
waves is negligible, thg/strong phase-shift difference, 8, — 8, for A7 scattering is determined to be

(4.6 £ 1.4 £ 1.2)°.
HyperCP: Phys. Rev. Lett. 93 (2004) 011802

144 M E~: ¢pz = —0.032 + 0.011 + 0.011 rad

With 73 K reconstructed =~

Probing CP symmetry and weak phases with
entangled double-strange baryons

events. The final-state particles are measured in the main drift chamber,
where a superconducting solenoid provides a magnetic field allowing
momentum determination with anaccuracy of 0.5% at 1.0 GeV/c. The
A (A) candidates are identified by combining prr (pm”) pairs and the
= (") candidates by subsequently combining Am™ (A ") pairs. Because
it was found that the long-lived = and =" can only be reconstructed
with sufficient quality if they fulfil |cosf| < 0.84, only = and =" recon-
structed within this range were considered. After applying all selection
criteria|73,244|="= "event candidates remainin the sample. The number
of backgrourd eventsin the signalis estimatedtobe199 + 17.More details
of the analysis are given in Methods.

BESIII: Nature 606 (2022) 64-69

73K E"Z" pairs : (¢pz) = 0.016 + 0.014 + 0.007 rad

pairs from 1.3 billion J/y events at

BESIII, we achieved a precision for ¢p parameter comparable to that in
the HyperCP experiment in which 144 million £~ are reconstructed.

The spin correlation between the 2~ and E7 significantly improved the
precision of the decay parameter measurements; the single-event sensitivity of

BESIII is 1000 times that of HyperCP.
SPIN2025 13
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J7/ Search for CPV in E decay and test of the AI = 1/2 rule

ete" > J/Y->EEY, B 5 An, Bt » Ant, A » n’(pr), A - prt (i)

10 billion J /3
L Parameters | BRSO |
AZ, —0.009 £ 0.00815:397
ApEp (rad) —0.003 + 0.008%3:953
&p — & (rad) 0.007 + 0.020*3:318
az —0.367 &+ 0.0047 5003
ax 0.374 + 0.00413-993

The results are consistent with the
previous BESIII results, Nature 606
(2022) 64-69, but with higher precision.

The most precise CP test in 2~ decays

Al = 1/2 rule: total isospin change in weak interaction Al = 1/2, it gives % = 1.

Parameters This work Previous result

oo /o 0.877 +0.015" 5 015 1.01 £ 0.07 [1]
&o/oy 0.863 £ 0.01479-912 | 0.913 + 0.028 + 0.012 2]

L IPTEP2022(2022)083C01] ?[Nature Phys.15(2019)631] 3[PRL129(2022)131801]
ay: A - nr® a_:A - pr-
dy: A - nm® ay: A-prt

Sept. 22-26, 2025, Qingdao SPIN2025

The ratio deviates from 1,
> 1indicating that the Al = 3/2
component is not negligible!

14



J// Search for Strong CPV in X% —» Ay decay

Phys. Lett. B 788, 535 (2019)

The CPV sources in SM: The Transition EDM SU(3) symmetry
* Weak interaction, CKM (observed, but too small) of 20 = Ay g Neutron EDM
» Strong interaction, -term (Not yet observed) 4y = e goor 088
x107° . . .
198 and - 1B 9U56H0) 7 W . | Polarizations

__________

1/0.2

ete” = J/1,1(3686) - X°(=> AY)Z° (- Ay), A > pr~, A - prc*

I N N S S P T . 0
Jy —3°%° M : sz

Parameter [ Phys. Rev. Lett. 133 (2024) 10, 101902 ]

Similar behavior 1s

Ay —0.4133 = 0.0035 £ 0.0077 : observed in 3
| AD,,, (rad)  —0.0828 + 0.0068 + 0.0033 1 butnotin A or =
Gy (3636) 0.814 + 0.028 + 0.028 ;
(A®D, 356 (rad) 0512+ 0.085 + 0.034 '
[ aso —0.0017 = 0.0021 £ 0.0018
. ZE J 0'80723101%%)521( )f(%)l()lzz Opposite directions of the X° polarization
‘,\ . . .
( Z;_ (_0( )"1716;) ()J_;()lsi)i X()'l(())l_(g) The first attempt to measure the P-
Aﬁp (_3' DLE0 L] 5) x 102 violating decay parameter of 2% — Ay.
o : : :

The first strong-CP test in hyperon decays.
Sept. 22-26, 2025, Qingdao SPIN2025 15



477 Spin polarizations of different hyperons
J/Y - AA

PRL129, 131801(2022)

=1 -0.5 0 0.5 1
cos6,

Ad = (0.7521 + 0.0042 + 0.0066) rad

J/ — E°E°

Phys. Rev. D 108, L031106 (2023)

cos 6,

AP = (1.168 + 0.019 + 0.018) rad

Sept. 22-26, 2025, Qingdao

P > ItE-
arxXiv:2503.17165

I 1
[ 4 Data: y(3686) = Data: Iy ]
0.1 — bt y(3686) — Fit: Jhy —

AD(J /1)) = (—0.2744+0.003340.0010)rad
AD(P(2S)) = (0.42740.02240.003)rad

l/) e 2020
Phys. Rev. Lett. 133 (2024) 10, 101902

107

1

0.2

w02

L
0.5 1

0
coséy

AD(J /) = (—0.0828 + 0.0068 + 0.0033)rad
AD(2S)) = (0.512 + 0.085 + 0.034)rad

SPIN2025

J/p —EE

Nature 606, 64 (2022)
a) P,

AP = (1.213 + 0.046 + 0.016) rad

Y(2S) » 2" E
Phys. Rev. D 106, L091101 (2022)

04+ 1

-1 .5 ] 05 1
Cc0osO-

—

A® = (0.667 + 0.111 + 0.058) rad
16



477 Search for Hyperon Electric Dipole Moments at BESIII

The EDM of the hyperons can be systematically measured at BESIII!
Among the hyperon family, only the EDM of A has been measured (with

IL: magnetic moment f“ relatively low precision). Utilizing a vast amount of quantum-correlated
d: EDM _ yperon-antihyperon pairs, BESIII is expected to improve the precision of
~—"%
p + he A EDM measurement by a factor of 1000 and, for the first time, provide
dAh L
ﬂ d¢ measurements of the EDM for X, 5. and Q hyperons
+

4 dT 4 0_16|__ Jyo-16
+ 107" —10-"°
T K__/ 10722 J1o-22
o [ Jyo-25

£
¢“ 3 10729 10728
= 10 10~

[a)]
ol [ : qo=4
A non-zero intrinsic EDM would violate both 107 P-h;“ 107
. . . -40 - *Beyond -40
parity (P) and time-reversal (T) symmetries. 1243 | Eollders :243

. e H T Ve
» When CPT symmetry is conserved, T PID
violation is equivalent to CP violation. ® SM(CKM) ® SM(f) M <d(Currentdata) ® < d (Expectations)

J. Phys. G 47 (2020) 1, 010501

Sept. 22-26, 2025, Qingdao SPIN2025 17




J/7 World’s Most Precise A EDM Measurement

Phys. Rev. D 108 (9), L091301 (2023)

Traditional experiments BESIII

_ 3, A
A 4 e g
- 1 - |
5,1 Y s’ A

£ I 1 '

+ Fia A5

SN " 0 r
— A > > A A\QA
Spin procession method Extract EDM through CP-violating FF

Prior direct A EDM limit (Fermilab, 1981): |d| < 1.5 x 107 1¢e - cm.

 EDM extracted via full angular analysis of entangled decays:
Re(dy) = (—3.1+3.24+0.5)%x107"e - cm
Im(dy) = (294 2.6 +0.6)x107'° e - cm
which corresponds to an upper bound of: BESIII: arXiv:2506.19180
ldp] < 6.5%x1071° e-cm (95% CL)
» Improves sensitivity by more than 2 orders of magnitude over previous best.

Lo |

Measurements of the 2%, 270 EDM:s are currently underway, with an
expected precision comparable to that of the A EDM can be achieved.

Sept. 22-26, 2025, Qingdao SPIN2025 18



21/ Study of A — pe~ v, in spin-entangled AA

ete” > J/Y > AAA > pe v, A - prt

¢ Data
Total fit
Signal
--- Background: A—px’
—— — Other backgrounds

Events / (1.0 MeV)

| arXivi2509.09266 |

axial vector
coupling constant

E weak magnetism

coupling constant

0.04 0.02 0 0.02 0.04 . .
U, (GeV) weak electricity
coupling constant
| ! |
CKM unitarity |/ 1-IV |IS-N 'Iz
—— ud' Vb
BES m 0.22799:0.00137
K meson av.
——
0.22431+0.00085
T lepton av.
——
0.2207+0.0014
Cabibbo, hyperon av.
—_————
0.2250+0.0027
Cabibbo, A —pe” Vv,
[ —
0.2224+0.0034
This work, input LQCD FF
P
0.2332+0.0042
L | L L | L
0.22 0.23
IV,

Sept. 22-26, 2025, Qingdao

—

Observable This work Previous result
9 0.742130%5 + 0.009 0.718 + 0.015 [PDG2024]
g —0.70623:3%% + 0.014 .
_(ap) 0.72913:378 + 0.007 -
— g 0.93+0.51+0.17  0.15 4 0.30 [PRD41(1990)780]
< g% 0.89 + 0.49 + 0.20 -
- Hg) 0.89 + 0.35 + 0.14 -
(9av) 0.706X3856 -
(9w) 0.771833 -
(Gava) —0.193:83 -

Determiantion of |V |

» Assume SU(3) is conserved, f; = 4/3/2 [PRL92(2004)251803]
[Vislsuesy = 0.2199 £ 0.0036ggsi; gr £ 0.0087 sy pr = 0.0004,, £+ 0.0005-¢

» Using LQCD FF prediction [arXiv:2507.09970]

SIS RLEVUICH S RGENNC I  B(A - pe v,) = (8.16 + 0.22 + 0.15)x107*

Assuming
avz =0

Vs ILqep = 0-2332 £ 0.0039ggs1; pr £ 0.0004,, + 0.0006c + 0.00141ocp

SPIN2025
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477 Absolute BF measurement of 4 - pu~v,

| Phys. Rev. Lett. 127, 121802 (2021) |

= x10° Ngr = 14,609,800 + 7,117 Npr =64+9
1% FrT 1 L L B R woE T T L
a 0.6 B - ¢ Data .
A _ ] 18 — Toulfi E
Ta L 05p E S 168 T E
i \ n*t >k ] P A—>ge've 3
S 04— ] = E e Other backgrounds 3
e Na) C ] 2 12: 3
Z F . £ sF =
= r . O C N m
Signal / E 0'25 ] Q °F 1 3
A 0.1 . ‘2‘;— AT E
P - \ﬂ_ GE . |"._'._’.—|’. ! L] ] (ahadBBRC ST R iRIRRE ;,,,;,F.,__,..:F-_-.,-_-.;‘.,' AL JRE RS
1.06  1.08 11 112 114 116 Qo8 006 004 002 0 002 004 006
Mp2(GeV/c?) U,i,(GeV)
First absolute BF measurement
v' The first study of its absolute BF
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Test lepton flavor universality
B(A - puv,) Consistent
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o.,(A—ny)
o

Radiative decay: A - ny in J/Y > AA

| Phys. Rev. Lett. 129, 212002 (2022) |
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J// Radiative decay: Z* > pyinJ/yp - ZTX"

| Phys. Rev. Lett. 130,211901(2023) | e”
. . R : J/Y
Signal side: momentum distributions of proton in the rest frame of X : N -
x10° X103 F
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/I/ Summary

* BESIII has made fruitful achievements in hyperon physics!
* CPV searches in hyperon decays
* Measurements of the hyperon EDM
* Semi-leptonic decays of hyperons
* Weak radiative decays of hyperons

* More exciting hyperon results are expected in the near future.

Thank vou!

s vt et el s w— — —
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J1r Searching for hyperon EDM at BESII|I

| Phys.LettB 839(2023)137834 |

Detailed dynamics in J /i decay to hyperon pair, have been studied:

A = e,(WaGy) (Fy

Dominant contribution
arXiv:hep-ph/0412158

Psionic form factor

Fy and H,

can also be represented as G,
and G,

Sept. 22-26, 2025, Qingdao

i
yH+—0c"q,H, + y*y°F  + J“VVquHT) V()

2M,

P violation term

Complex form factor, F, # 0
indicate P violation

SPIN2025

Hy is included in this term

Hr(q?) =

2e 5
3m2 gvdp(q®)
My

Assuming dg(q?) = dg(0)

dg(gq?): electric dipole form factor

dg(0) : electric dipole moment
Physics Letters B 551 (2003) 16-26
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41/ Sensitivities of hyperon EDM at BESIII

2e

reminder: Hr = WQVCZB SM: ~ 10—26 e om
1S aesnmay o sormeay 1 soresnrerg 10 |BESII: milestone for hyperon

g e BESII(m(d,) O STCF(Im(d,) a STCF+Polar(im(d,) 1 ?, EDM measurement
V VL
> ) eo IS A 107 cm ( FermiLab
S fie, it 1 E 10716 e cm)
S 1oL J10* T . . —
z R first achievement for X+,=2
= B = T = p— —
gL . i 1 3 and E at level of 10~% cm
3 0eE Oy ‘ 410" 3

i - a litmus test for new physics

A rt of =0
(a)Sensitivity of Re(dp) and Im(dp) STCF: improved by 2 order of

magnitude

[ Phys. Rev. D 108 (9), L091301 (2023) ]
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I/ Absolute BF measurement of 2™ - Ae v,

Y\no
Ny

/i_\ﬁ

Jp ——
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First derect measurement of absolute BF

~ 116

1 1 I 1 1 1 I 1 1
1.18 1.2
Mis (GeV/c2)

T I T T T I T T T

B(Z*t - Aetv,) = (2.93 + 0.74 + 0.13)x1075

v Update measurement after about 50 years break

v' The first study at a collider experiment

v The most precise result in a single experiment
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— Ay in J /¢ — EOEY

| Sci. Bull. 70,454 (2025) |

J// Radiative decay: E°

Signal side: momentum distributions
of A in the rest frame of Z°:

Aq, B'—>K'(892)y F "
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