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expanded up to LO
a o< R(S*P) AI = 1/2 linear
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Dcp = cos ¢ tan(ép — &s)

— a2
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Acp = —tan(dp — ds) tan(ép — &)
Dcp = cos ¢ tan(ép — £s)

—a?

» first measurement of CP-odd phase difference

[BESIIL collab. (2022)] : ép — &g = (1.2 + 3.4 + 0.8) x 1072 rad
SM: &p—&s=(-2.1 % 1.7)x 10 rad
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> World’s largest charmonia sample in BESIII - 101 J /i, 3 x 10° y(25)

» Baryon-antibaryon production in spin-entangled state

p\ 1
— * T //

[7* PN
e 5 B e’

€ >
~ * —_—
X2

a1

[V. Batozskaya, BEACH22]

Decay B(x107%) ay AD (rad) BESIII collaboration
J/y — AA 19.43(3) 0.461(9) 0.740(13) [2019, 2017a]
J/y — 2 15.024)  -0.508(7) -0.270(15) [2008, 2020]
Jly — % . . . ongoing analysis
JIw — 2050 11.64(4) —0.449(20) .. [2017a]
J/y — BOZ0  11.65(43) 0.66(6) ) [2017b]

Jly — BB 9.7(8) 0.586(16) 1.213(48) [2020, 2022]
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P polarization: Final b angular distribution:

N i dr >
1 -ay*cosfsinf Eocl+aBPB-ﬁ

sin(A®
) 1 +ay cos? 0 (a®)
Joint BB density matrix [Perotti et al. (2019)]:

3

— B B
PBBE = Z Cuvoy, ® 0,
p,v=0

Pp y(cosf) =
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covering particles, fields, gravitation, and cosmology

Study of C'P violation in hyperon decays at super-charm-tau
factories with a polarized electron beam
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CP tests uncertainties, P.-dependent:

> Quantifiable improvement in predicted uncertainties with P, # 0

> Additional information to 133 and spin-entanglement contributions
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CP tests uncertainties, P.-dependent:

» Quantifiable improvement in predicted uncertainties with P, # 0
> Additional information to 1_53 and spin-entanglement contributions

Beam polarization: a useful tool on the road to reach SM CPV
uncertainties!
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New data situation from BESIII calls for an update of theoretical predictions:

> Focus on AS = 1, B — bn decays in yPT up to 1-loop corrections
» Goal: updated values of S, P amplitudes and baryon-meson coupling

> joint, ongoing collaboration Warsaw - Uppsala - Valencia
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Hyperon non-leptonic decays in chiral
perturbation theory

Elizabeth Jenkins

PHYSICAL REVIEW D
T i O A Non-leptonic hyperon decays in chiral perturbation
theory

Hyperon nonleptonic decays in chiral perturbation theory
reexamined
A. Abd El-Hady and Jusak Tandean

Phys. Rev. D 61, 114014 — Published 9 Ma

8. Borasoy & Barry R Holstein
The European Physical Journal C - Particles and Fields 6, 85710
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Our goal:

» Decay amplitudes computed in
fully relativistic framework.

» EOMS-fixed power-counting,
included higher-order terms.

> First attempt at computing such
decay amplitudes in relativistic
xPT.

How do new data + relativistic approach affect S, P-wave
description?
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Decay S S, old P P old

It sart 0.06(1)  0.06(1)  1.81(1)  1.81(1)
>t - pn®  —1.38(2) -1.43(5 1.243)  1.17(7)
" —nan” 1.88(1)  1.88(1)  -0.06(1) —0.06(1)
A—pr~ 1.38(1)  1.42(1)  0.63(1)  0.52(2)
A—nr®  —1.03(1) -1.04(1) -0.41(1) -0.39(4)
BT > Arm —-1.99(1) -1.98(1) 0.39(1)  0.48(2)
B0 A 151(1)  1.52(2)  0.27(1)  0.33(2)

Table: Comparison between amplitude values [Jenkins(1992)].
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> Review of theoretical description in view of the new data and current
methods: independent constraints on S, P waves (ongoing analysis).

Thank you for the attention!
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