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- Projection for rare decays

. Prospects at HL J /4 Factory:
polarization, energy compensation

- Novel method for CP-tests

Polarization and spin correlations
Sequential decays

Determination of hyperon decay parameters
CP tests
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Baryon polarization in e*e”
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Unpolarized e+e- beams = transverse polarization
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Inclusive experiment (Single Tag - ST)
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Polarized e~ beam
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+ 80% longitudinal e~ polarization
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Monochromator
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Goal for HL J /v Factory: >10%3 /¥

BESIII ; 1010 ] /4

SCTF: 2 x 1012 ] /1

HL J /4y Factory: > 1013 J /i (monochromator)
+ polarization

Projections for rare decays (relative to BESIII):
 background free: (1 +5) x 1073
 with background: (3 +7) x 1074




Kaon vs hyperon amplitudes
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Decay amplitudes in hyperon decays
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Measuring hyperon decay parameters
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Testing CP violation in hyperon decays

Compare the two decay _ata B+ p
parameters for c.c. decay modes:  a—a T a—a

B

Y

Acp = —tan({p — &s)
= —tan({p — &g) tan(dp — dg)

Bep = tan(&p — &s)

weak P-S .
phase diff. 120f- |
ES EP 100:— “
(MA°A%)  (n\°A?) :
SM Ref. [13] “r
A—pr~ 1.0+£1.0 1.2+0.6 ol
=~ — Ar~ 0.9+0.9 —0.5+0.3

40—
20(—

-3x10°<4 [
A y 10_5 SM I —

_2 X 10_5 < AE

[13]Tandean,Valencia PRD67 (2003) 056001



BSM in CPV: hyperon vs kaons
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DT - joint angular distribution (modular form)
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BESIII result

ete” - (A - prn)(A - prt)

10°

% el
s 10°¢
g -
o) 1032_
o -
» 10%,
T P
3 §
o 10
109 11 111 112 113 1.14 s 0 o5
M, (GeV/c?) cos6,
421Kk events
399 background based on 1.31x10° J /s
Parameters This work Previous results
Oty 0.461 4+ 0.006 £+ 0.007 0.469 £+ 0.027 BESIII
A® (rad)  0.740 £ 0.010 + 0.008 ~
o _ 0.750 4+ 0.009 4 0.004 0.642 +£0.013 PDG
—0.758 + 0.010 + 0.007 —0.71+0.08 PDG

BESII

BESIII Nature Phys. 15 (2019) 631



ete” > J/Y oEET 5 An Ant - ptn prntrt

dl <« W (& w) ¢ 9 kinematical variables 9D PhSp

Parameters: 2 production + 6 for decay chains

l_lf\

W = (all)’ Aq), Az, ¢E; U, C_IE; ¢El C_IA)

_ E : E E L2 A A
W = Cﬂv a[,l,,‘u,laV,VI aw,OaVI,O Vr
m
2

Wy u'vr

E.Perotti, G.Faldt, AK, S.Leupold,]J].Song PRD99 (2019)056008
P.Adlarson, AK PRD100 (2019) 114005



BES]]I : Preliminary Previous result
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Goal for HL J /v Factory: >10%3 /¥

BESIII : 1010 /9y
SCTF: 2 X 1012 ] /y
HL J /4y Factory: > 103 J/3 (monochromator)
+ polarization
(for A%,equivalent to X 16 more J /¢ — AA data)
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