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erons decays and their couplings to other particles contain a
lot of information about weak interactions, P and CP violations.
This talk will focuse on two subject related to hyperons

1. A new test of CP violation for Hyperon production
2. CP violation in two body weak decays of hyperons

3. Conclusions




new test of CP violation for Hyperon production

-G He, J-P Ma, B. Mckellar, PRD 47(1993) 1744; X-G He and J-P Ma, PLB839(2023)137834
Yong Du, X-G He, J-P Ma, X-Y Du, arXiv: 2405.09625 (PRD accepted)

Testing of P and CP symmetries with ete™ — | /¥ — AA

_ 1
A= u(i<1)|:Vqu 5 HC‘-HUQUHO' + yFysFa+ U“UQUVSHT]VGQL

A
2e
B _ B B B _ 15’_(‘%1”/792)2 B Hpr = 5—gvda
G _FV +H0'7 G2 _Gl 4m% H0'7 3mJ/77b

Apt+morA—=p+m

fp, l5 and k momentum directions of p, p and A.




ﬁpole moment contribution to Hy

H+ is flavor conserving CP violating. It is extremely small in the SM.

Beyond SM, it may be large. Consider now A edm contribution.

d
Bt = _fz?AAa,W%AFW

Excahnge a photon < 0|&y,c|J/¥ >= €,gv, gv = 1.25GeV?

2e

— 2
3mJ/¢

We have Hr gvda




The EDM of a fundamental particle

Classically a EDM D = [ d3z#p(Z) interacts with an electric field E
The interaction energy is given by H = 55, allowed by P and T symmetries.

Under P, D -+ —D and E — —E, H conserves both P and T. Magnetic Dipole conserves P and T

= Hopam = dmg B.:
A fundamental particle, D is equal to dS, H.4,, = dS - E. L ) )
Under P: B — B and under T: B -+ —-B

Since under P, S — S and under T, § — —-S§ Relativistic expression: dpm$o*$F,,.

H,.4m violates both P and T, CPT is conserved, CP is also violated!

>

Quantum field theory, Hedm = —i1dYo" P Frnuy = —i3ddbo* ysF,,

(

=9

+—-H; -

In non-relativestic limit H.4m reduce to d g .E=dS-E. dﬁw P

One easily sees that H,4,, violates P and T, violates CP, but conserve CPT. —
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(

A non-zero fundamental particle EDM, violates P, T and CP!
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First tTundamental particle EMD measurement: neutron EDM in 1950 by Purcell and
Ramsey. Landau first pointed out that EDM violates P and T symmetry.

No measurement of a fundamental particle EDM, yet!
Current 90% C.L. limits on EDM:

Proton |d,| < 2.1 x10-%> ecm, electron |d.| <1.1 x10-2° ecm

Neutron |d,| < 1.8 x10-26 ecm, muon |d,| <1.8 x10-19 ecm

Lambda |d,| < 1.5 x 10-'6 ecm, tauon Re(d,) -2.2 to 0.45 x10-17 ecm
Other hyperons, no measurements Im(d,) =2.5 to 0.08 x10-17 ecm

Measrements of Hyperon EDM from [ /vy — A A is the value at g2 = m;,?
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{e+ e- -> J/WV Density matrix

T = EPJA;M R(ﬁa ’;77 S1, 32) — TTT = pUMU,

M= LA g =éed. p?(p) = %‘Sij — idyeikpt — 2 (Azp] - 523)

d; induced by Z exchange in SM e+ e-->7->J/¥Y

: 2
3 — 8sin? Oy M/¢~253x10—

d
7 39 cos? O sin? Oy M2
A P ~ k A p Xk oA
P= 17, k:_a n = v w:pk
p| k| p x k|

R ﬁ, i’::, S1, 82) = CL((U) + 81 - Bl(ﬁ, i%?) + 8o - Bg(ﬁ, iﬂ) == sis%Cij(ﬁ, ’;3)

a, By, B, and Cii are functions of Fy 5, H T




Bi(p, k) = pbi,(w) + kbip(w) + fibi, (w),  Ba(p, k) = pbap(w) + kbog(w) 4 fibay (w),
» - » N T L - o 5 s ) [
O (p. ) = 6eo(w) + e (ples () + R ea(w) + AFes(w)) + (W . gaw) calw) + (kk - gaw) o5 (w)

sl o Ba i 2 ad . 32 Ll ey & oo s
i (ﬁw + iy — gwaw) co(w) + (BRI + ipd) er(w) + (kw + ﬁ,’*kff) ca(w),

a(w) = B2 []G1|2(1+w Vo [ € P2, (L= )]5 cg(w) = 2E2 |p x k {deymlm (G1G3) — Bwlm [Fa (G4 —ymG’g)*]},
co(w) = %a(w), bin(w) = ban(w) = 2wymIm (G1G3),
c1(w) = —4FE3BwRe (HrGY), biplea) = 2E§{2ymd JRe (G1G3) + Bw [ymRe (FAG3) + 2E,Im (HTG’;)}},
co(w) = 4E2ymB{ Re (HrGS) + w?Re [Hr(Gy — G2)*] ¢, 5 o o .
bop(w) = 2E2{ 2y dsRe (G1G3) + Bw [ymRe (FaG%) — 2E Im (HrG?)] ¢,
Bl = bu(w) = 2E2 {dew (|G1|2 - Re(GlG*)) + BRe [F-A( 14 w?)G; — w (;2)*]
64(%’) 2E2 |G1| ‘ " ? | "
s(w) = 282 [|G1[* — 42, Gaf* + |G1 — ymGal* w?]

be(w) = 2B2 {2d ([Gl|2 Y (Gl(}';)) + BRe [FA (( +o?ey — w%m(;g)*]

(
—2F.31Im :HT (szl + (1 - wz)ymGQ) | }
ce(w) = —2EZw [|C1| N JmRECGlGZD] ’ ;

G55 B [ R, 4 1 — e
cr(w) = 2E%8 c I T (WG + (1 = w’)ym 2) _

b x k:' Im (FAG?)




|On—she|| production of J/W and observables

e (p1) + et (p2) = J/¥ — Aky,s1) + A(ka, s2).
pt =B, B)y Do =(Be,—p), #'=(" k), & =(k',—Kk)

A—-p+morA—>p+n

drs . = . dl'y - P
E(S],lp)(x]—l—a51'lp, E(SZalﬁ)al_asz'lﬁ

I, and I; is the direction of the momentum of the proton or anti-proton in the rest frame of A or A

Nevent(o > 0) — Nevent(o < 0) = 1 kodQPdQﬁ

= Nevent (O > 0) + Neyent (O < 0) B F (4 )3

(9(0) = 6’(—@))W(Q)
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P B2y (4ymRe (G1G3) + [GA[*)

9N
A 4o
(I - p) = 9_}\? Esz (4ymRe (G1G3) + |G| )
> 2 8063,8 2 % * *
(y - k) = — E? [Re (FaG?) — EJIm (H7G* + y, HrG3)]
5 a 6
(5 k) = 20 52 [Re (FaGY) + Eolm (Hr G5 + ym HrG3)].
A 160 g &
(I x I) - k) = — 27fj\/B,BymE3Re (HrG?),

2.9 2 | 9 2
N = B2 (2161 + 42, 1Ga )
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P violating observable

w . owm 4o
A(ly -p — 1z - D) EAS\), ~ 3./\? EQdJ (4ymRe (G1G3) + |G4| )

8035
3N

Ally -k — 1z - k) = AZ) ~ Re (F4G?Y),

CP violating observable

A A A A 4
Aly - k+1;- k) = Agf);‘v ~ — ;_f/'ﬁ EIm (HrG: + ym HrG3)
N i A S8and g
A((ly x T5) - k) = AZhy ~ — 22 By, E3Re (HrGy)
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J/P to Octet baryon pairs B anti-B
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nown data and sensitivity to EDM

Parameters R[22 by Ve ] AA [42] pp |74] ='=" [75][76] =~ =7 [40]
\/g (GGV) 2.9000 — ’I’I’LJ/Q‘D Tnj/w 3.0800 mj/,g,, mj/¢
a’?/w 0.3540.23 — —0.449 £ 0.022 0.4748 £ 0.0038 — 0.514 £0.016 0.586 = 0.016
ap —0.982+0.14 —-0.068+0.008 0.224+0.31 0.751940.0043 0.62 £+ 0.11 —0.3750 £ 0.0038 —0.376 £ 0.008
ap —0.99 £ 0.04 — — 0.7559 £ 0.0078 — —0.3790 £ 0.0040 —0.371 £ 0.007
Ad (rad.) |1.3614 +0.4149 — — 0.7521 £ 0.0066 — 1.168 £ 0.026 1.213 £0.049
|Ge/Gu| =R| 0.85+£0.22 — 1.04 £ 0.37 0.96 +:0.14 0.80£0.15 I l
|G ae| (%10~2) (derived) — 0.71 £+ 0.09 (derived)  3.474+0.18  0.81 +0.21 1.14 + 0.10

Best known hyperon EDM bound comes from A < 1.6 x 10-6 ecm

) ) e-t-d% (x1078 ecm c-t-d? (x107 B ecm g = F (107

P/CP violation | ALy (x107*) Ay (x107%) 1\3/1;11 2| STCF ) 1\3/15;11 2 { STCF ; 1\3/];11 (STCF)
Alc=04)| 442 5.45 164 0.5 864 0.47 530 0.3
St(e=02)| —3.02 7.80 9.58 0.14 18.4 1.00 3.06  0.17
=0 (e=02)| —155 _3.93 8.85 0.47 82.6 4.41 202  0.16
= le=08) —1d5 _9.55 $.93 0.48 95.9 5.20 321 0.17

TABLE IV: P violating asymmetries and baryon EDMs from current measurements summarized in table
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For the latter, dg)

(df,_;f)) corresponds to the upper bounds at 95% CL resulted from ASP))V (Ag]lv), assuming statistics dominates the uncertainties
at BESIII/STCFs. The last two columns show the statistical uncertainties § with 10 billion events from a 12-year running time
for BESIIT and ¢ = 1 for one-year data collection at STCF [50], assuming the systematical errors are well under control and a

detector efficiency of € indicated in the first column [81].




S III and STCF sensitivities to Hyeron EDMs

10"

10-1? |
® BESI{Re(d,)) [ STCF(Reid,)) a STCF+Poar(Re(d,))
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® BESIi{im{dy)) [ STCF(Im(dy)) a STCF+Poar{im{dy)
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Sensitivity of Re(dy) (e cm)
®
Sensitivity of Im{(d;) (e cm)
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Change hyperon to tauon, one can measure EDMs




ZﬁP violation in two body weak decays of hyperons

) i — % /V2 4+ A/VE n

(E”;ﬁJer’E nt P ) A nn?
B =
= =" —INSUE

E+—rﬂ1r+
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Observables
onoghue and Pakvasa, PRL55(1985)162, Donoghue, He and Pakvasa, PRD 34 (1986)833)

B->FM A=F(A,+iA)B=S8 + Po - p.

B initial baryon ‘
=1 _ 2 2

F baryon in the final state |pn[ - \/Ef‘ — Mg

M meson in the final state

S p-parity violating

P p-parity conserving A=-8+Po-p,

Sﬂ1~¢(mﬁ+m‘r){_miﬂ pAFJ(mH_mF)E—m; -

16mm3 16mmz
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-~ =1+40a8p -7+ 8F - [(a+ 8- )7 + B85 x 7L + (i x (85 x 7))]

Sy, S are the spins of initial b-baryon and final octet baryon.

a=2ReS*P/(|S|*+|P|D,

i = P/ |Pe B=2ImS*P/(|S|*+ |P|?).
@=2ReS*P/(|5|%2+ |P|Y,

2 2 2 - —_ - — _

a’+B°+v =1 B=2ImS*P/(|S|*+ |P|Y,

B8 = (1—a?)z2sing, v = (1 — a®)2cosg, ¢ = tan""(B/7)

17



CPV observables

3 [S:S;sin(87 —8])sin(¢; — ¢7) + P, P;sin(8] — 85 )sin(¢] — 7]

i>] .

E— ﬂ:—z E]
a=l=L ’ 3.(S7+P})+23 [S;5;c0s(5] — 57)+ P, P;cos(8F — 8]
l-\_+_l- i i>]
Fa+Ta , 35, P;sin(8f —89)sin(pf — ) OF
A - — : __|B IJ _ . .
ra—Ta A =4 W S 5,7 sin(8—65) , —CP violating phase
rg+TB ”
B=——"= P_gSyesniaf 45
rg_T3 y s ES,ijs{EJ 57 Jsin(¢; —¢;) bSP
B fese 3.5 P;cos(5] —87) " — CP conserving phase
ij
. e P
S=35, i(87+¢7) : T ES:E:{EE—@ ’ 5 %Sijsm[E_,- —8;)
i i i — . .
_ 3 a S;Pjcos(8] —87)
R cre ZSiPicos] 5
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Grdat Job done at BESIII

F — BESII

A A B 0.04] e 0.04
A —pm~ —54x107"7 —0.5x10-* 3.0x10°? 0.03-— — BSM looa
== =A% 0 —0.7x10~* g84x10-* i
p g T, 0 1.6 10~* ~12x10? 002 or lo.o2
It —pn® —62x10~7 -32x10"7 —4.2x10"* |
It —nnt 6.0x 107 —1.6x10~* —8.4x10"7 001F loo

Signals of {CP} Nonconservation in Hyperon Decay
John F. Denoghue (Massachusetts U., Amherst), Sandip Pakvasa (Hawaii U.).

Hyperon decays and CP nonconservation 0.00 L g2 == otk 0.00
Published in Phys.Rev.ett. 55 (1985) 162 :

John F. Donoghue

Department of Physics and A 1y, University of M h Ambherst, M h 01003 001 A-ﬂl =001
- =
Xiao-Gang He and Sandip Pakvasa r cF Afp
Department of Physics and Astronomy, University of Hawaii at Manoa, Honolulu, Hawaii 96822 = =
i 7 - - 4
(Received 7 March 1986) —0.02 E5—EF 002
‘We study all modes of hyperon 1 ic decay and ider the CP-odd observables which re- -

sult. Explicit calculations are provided in the Kobayashi-Maskawa, Weinberg-Higgs, and left-
right-symmetric models of CP nonconservation.

A-,=A- + A, HyperCP (Femilab E871): A=, — [-6.0 + 2.1(stat) + 2.0(syst)] = 10"

Recent measurement from BESIII
(Nature 606(2022)64) ;’WE : AEC‘P — (El deyd it ﬁ) % 1[]—3

./‘ Bipr~ 3 —¢5=(12+3.4+0.8) x 1072,
o Ad o =(-4+124+9) x 107

o

ot o

o

+
B =
a—ﬁ’ cr o —

AGP =

=]

So far not CP violation effects havé been established in baryon decay!.
Similar ideas can be used for c- and b-baryon decays.
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heoretical understanding
spin decomposition of Hyperon decay amplitudes

U —
A" —pm S(AL )= — (2)1725,, ) (L)12g, o (Bs+ 43

i18,,+¢%) il8,, +¢%)

P(AY)=—($)"%P e +($)2P;ze :

A(AQ)=—FA(AY),
A(AD)=A4(A),

and for A°—n7°

i =) i 5
S(AD=(3)1725,,e 097 4 (L)172g,,, 009D

¥

A ﬂn} _B[ﬁﬂ BT P{ASJ=(%}I’ZP“eM“H{}-H%}'ﬂpneﬂaﬂ"’*{‘ |
for =~ — A% Are
S(E- )=S0t L Lo St
P(E2)=Ppe" ¥ Lp o Snt 4 AED=0, A(E)=A(Z7),
while for 22— A#°
S(=0) = 1 {Sue“ﬁt:+ﬁz}_snesmz+¢§=3} } B(EY=+B(=-T,

%3

i F
P(RS) = (Prye 2 p e Gt D)




2T —nm, i ; A(Z7)=0
_ (8,4 g5,) By 4y )
S(EZ)=S;3¢ 2 P (580 T, A(Z7)= —tan(8;,—5;) A

1/2 ; 72 ; :
14 2 Si Slﬂ{ﬁ'fl—'ﬁgs) 2 Py, 51“[453?3—‘#?3] +£ S13P3;3 Sln({f’;:—ﬁs)
A =sin(@h—4%,) 5] Siosin(éfi—d7y) |5 Py sin(éfy—é13) 5 Si3Piy sin(d];—oh)
= 13—@pl— 172 172
g 2 S33 + 2 P +_2_533P33
5 S 5 P35 §13Py3
while fnr E+ —p ﬂu, e §,8;sin(8, —8;)sin(${—§3)+ Py Psin(8y, — 83 )sintd {— ¢ 1)
v,_ 3 5245 2+P 2+ P +25,5:cos(8,—8;) +2P, Pycos(;,—b3;) |
2 i, 1 i9d . id
+ 11 k]| 1 -
S[ED )= "—'—3 {SIIE — ESEIE Je A )= ‘f (33) |sin(8,,— 5 )sin(E 7 — +?—sm(83|—61)5m 39 +‘f sin(8,; —By)sin(@ F—F%)
. F 5.5, P,
+ ﬁ [S”ef#-j'_ 2( i ]lf2533elﬁ31E153 +SIF sin{83; —8yJsin(é l/ sin(8;, —8&; H—P—sm(ﬁ]l 5))
] ¥
3 o
1/_ R R +-§isims,l—s]n+?;3sima,.-a,x ,
+y_ V2 idn_ 1 id31, 8 ]
P{EG - 3 {PIIE - 2P3Ie ]E B(Z3)= % :zgnlcosaau-a,)sma +; cos(8y,—8, )sin(F £ — >+“; cos(8y, —8y)sin(d L —F
+ v;.j [Pljel;'ﬁ'fj_ 2[ i l[fzp el&gjlefﬁsl +§§ cos(83;—8y)sin($ f -4 3) l [m(61175,}+‘;—jc05(531—6|)

s S3P
+_73505(5|1763}+ -_w]_—Jcos(Eu--S,) i
5 5Py

“_'3_ 5 33 y i B ]

21



Quantities need to know

—> 1t N: 6] = 6.00, 63=—3.8O, 6]]=—-|.-IO, 63]=—0.70
= >nA:d,=-18.7°, 5,=—2.7° Ampiitudes known from Br
2 —> 1 N: 6] = 9.40, 63=—10.10, 6]]=—1.8O, 63]=—3.60

Need to know weak phases ¢SP,

. ————

a iy
Al —nnd 0.642+0.013 —6.5°+3.5°
Al pm- 0.642+0.013 —6.5°+3.5°
=0 L A0 —0.413+0.022 20.7+1L.7°
= Al —0.434+0.015 2.0°45.7°
ST —snmw- —0.0681+0.0077 10.3°+4.6°
St pn —0.979+0.016 35.8°+33.7

Zt—nmt 0.068+0.013 167.3°+20.1°




SNI calculation for Weak phases ¢,

3
Q’;‘:E (jd}V—A§ e(qq)yv+a,

Tree and penguin contributions 0s=3 Gidly-4Z ex(dadv-a

10
G —i ] e.(q
HaAS=1)= L VAV,GS [2im) 47yl Q). O350 i

3 _
QLGZE(Ssdj)V—AEq: e (qiq:)v-a-

Q=05 y-a(ud)yv- 4, V;Vrd S T 5 r/i_\w

Qr=(su)y-a(ud)y_4, 7=

Q5= (F‘_d}v—ﬂg (Gq)v-a,

. 5 ~ 7
Q4=(3idj)v—.a12 (4;9:)v-a S -kl
! q av & q q gT ~
QEZ{Ed}F—A§ (Gq)vias o 5 , ; S -
L |I,' T D D -
_ _ W W i j
Q5=(Ssd;')v—.q§”: (igi)v+a. N Q > oo a .

A. Buras et al., ReV. Mod. Phys. 23



A S=1 Wilson coefficients at u=1 GeV for m,=170 GeV. y;=y,=0.

AEL=215 MeV ALL=325 MeV AZl=435 MeV

Scheme LO NDR HV LO NDR HV LG NDR HV

z -0.607 -0.409 -0.494 0748 0509 -0.640 -0907 -0.625 —0.841
z3 1333 1212 1267 1433 1278 1371 1552 1361  1.525
Z3 0.003  0.008 0004 0004 0013 0007 0006 0023 0015
%4 -0.008 -0.022 -0.010 -0.012 -0.035 -0017 -0017 -0058 —0.029
zs 0.003  0.006 0003 0004 0008 0004 0005 0009  0.005
P -0.009 -0.022 -0.009 -0.013 -0.035 -0014 -0018 -0.059 —0.025
z7la 0.004 0003 -0.003 0008 0011 -0002 0011 0021 —0.001
zgl 0 0.008 0006 0001 0014 0010 0001 0027  0.017
zga 0.005 0007 0O 0.008 0018 0005 0012 0034 0011
Zl 0 ~0.005 -0.006 -0.001 -0.008 -0.010 -0.001 -0.014 —0.017
¥ 0.030 0025 0028 0038 0032 0037 0047 0042  0.050
¥ -0.052 -0.048 -0.050 -0.061 -0.058 -0.061 -0071 -0.068 -0.074
¥s 0.012 0005 0013 0013 -0001 0016 0014 -0013  0.021
Y -0.085 -0.078 -0071 -0.113 -0.111 -0.097 -0148 -0.169 -0.139
yila 0.027 -0.033 -0.032 0036 -0032 -0030 0043 -0.031 -0.027
ysla 0114 0121 0133 0158 0173 0188 0216 0254 0275
yoa -1491 -1479 -1.480 -1585 -1.576 -1577 -1700 -1718 -1.722
yle 0.650 0540 0547 0800 0690  0.699 0968  0.892  0.906

Buchalla et al., Rev. Mod. Phys. 68, 1125(1996)



5 i 5
S(A% )= —(£)1725 "1 4 (1)1/25,,e"

=32.8(1—-0.42i ImC5)—0.3 ,

il i
PN )= —(2)1/2P, o™ 4 (1)1/2p ;™
—12.4(1—2.24i ImC5)—0.06 .
i
S(EZ)=Spe'"
— —46.2(1-0.29 ImCs)+ 1.1,
P(Z2)=Ppye "4 1 Ppe'®”

=10.2(14+0.92i ImCs)—0.1 .

V2 id? 4 idh V2 - iFs
S{Ea_}=—3'—513€ ”_E"./_SSHE §3+TS|E l

=—20.9(1-0.3i ImCs)—1.5

—10,3(1—0.3i ImCs) , %
V72 i¢f 4 6t V2 ipf
RZp)=—=Rise " = ol P

=—0.3(1420.0f ImCs)—1.9

+28.8(1—-0.15 ImC5) . (3.

IMCs=Im(-Vig™Vis/VuaVus) Yo
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ImCS - Im('vtd*vts/ Vud*Vus) Y6

Vud Vus Vub
Vea Ves Ve
Via Vis Vi
C12C3 ) S12€C13 _ '9136_2.(S
= (_312623 - 012323313¢Z6 C12Ca3 — 8128233136@ S25C13
812823 — 61262331362(S —C13823 = 512033513 626 C23Ci3

sin 015 = 0.22501 & 0.00068 ,

sin B3 = 0.0418373:99079

eak phase induced by KM matrix

1.5

1.0 F

05

1.0 F

-1.5

sin 613 = 0.003732
0 =1.147 +0.026 .

T T T T 1
|~ | excluded area has CL > 0.95 !

1T 1T 1T 7T T 1T°T

Amg.& Am

|!|Ii|||ITI1II|II|IIiIIII\I

| I I |
1.0 1.5

+0.000090
—0.000085 >




S‘I\ﬁor CPV in Hyperon Decays

L=

A A B
A’ pm —5.4x1077 —0.5x10~* 3.0x 107}
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—3x10° < A4, <4x107°, —2x107° < A. < 1x10°%, J. Tandean and G. Valencia,
Phys. Rev. D 67, 056001
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J. Tandean, PRD 70, 076005 (2004).]. Tandean and G. Valencia, PLB 451, 382 (1999)
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Great Job done at BESIII, STCF will do better!

A-.=A- + A, HyperCP (Femilab E871):

Azp = [—6.0 £ 2.1(stat) + 2.0(syst)] x 10~*

Recent measurement from BESIII
(Nature 606(2022)64)

F — BESII

0.04 0.04
[ — SM
003 — BSM {0.03
0.02f T {0.02
0.01F 10,01
0.00] Iv = ~= - 0.00
~0.01 A - -001
L Al =
[ crP Az
002t £-£ {-0m

Asp=(6+13+6) x 1073,
Bipr~ 3 —¢5=(12+3.4+0.8) x 1072,
Ad o =(-4+124+9) x 107

So far not CP violation effects have been established in baryon decay!.
Similar ideas can be used for c- and b-baryon decays.

M. He, X-G He and G.N. Li PRD92(2015)036010
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Cpbnstraining BSM

ple: Supersymmetric Model
urayama, Pakvasa, Valencia, PRD61(2000)071701(R)

Exchange gluino can induce gluonic color dipole interaction
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B — K+ invisible, dark matter, and
™ CP violation in hyperon decays

IXiao—Gang He,%# Xiao-Dong Ma,**" Jusak Tandean,®¢ and German Valencia®4
arXiv: 2502.09603

A two Higgs + darkon model (dark matter scalar) explain Bell II B -> K

invisible, Dark matter relic density, yet satisfy direct dark matter search limit,
can have large CP violation in hyperon decays

~10 —08 —06 04 —02 0.0 210 1 2 38 4 5 4 23 2 -1 0 1 2

AME™ |AMET 10 8 10%e!,. /e

FIG. 7. Distributions of Ag’;ew versus AMPEY /AME?P (left), enew (middle), and ), /e (right), from the
allowed Yukawa couplings.




3| Conclusions

methods proposed. BESIII can improve A edm by about 2
orders of magnitude from J/y decays into A-pair. STCF will be able
to improve another two orders of magnitude. Can do
measurement of EDM for other hyperons too!

CP violation effect exist in hyperon decays.

Correlated ploarization measurement for the quantity A(B) from
hyperon decays reaching 10-> sensitivity will test the SM to a good
precision. With a few 10-4 sensitivity will rule out some theoretical
models beyond the SM.

STCF can reach SM predicted range.
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