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1. Motivation

v Baryon decays are different to the meson ones.

v Baryon decays provide the important additional tests of the
SM predictions.

v A large number of bottomed baryons, charmed baryon and
hyperons are produced at the LHC, BESIII and Belle-II.

v Theoretical calculations of the baryon transitions are not
well understood.

v' Symmetries (for an example, SU(3) flavor symmetry)
provide very important information for particle physics.



SU(3) flavor symmetry approach

A
@ble representation appE

v Topological diagram approach

v" Advantage: Independent of the detailed

dynamics

v Disadvantage: it can not determine the sizes of

the amplitudes by itself.
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Baryon decays with the SU(3) flavor symmetry
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We has studied the following baryon decays
with the SU(3) flavor symmetry.

v Two-body nonleptonic weak decays of hyperons
v Semi-leptonic weak baryon decays B, (") - B, (4")¢ ¢
v Radiative baryon decays B, ({ ,%*) — B, ({ ,%*) %

v Electromagnetic baryon decays



2. Hyperon nonleptonic decays

2.1 Effective Hamiltonian

22 T, > T,M, weak decays

23 T,, > T,M, weak decays

o4 T,y > T;M¢ ES decays



2.1 Effective Hamiltoni/?f k

T
+C_(H(2) - HE,)) }
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g . * —
HIE = ﬁVuqus{& 2H(4) + = (H2) + H(2,))

dominant

Cy = (Cy+Ch)/2 C2/C% =~ 13.7%

H is related to (§:¢")(g;s) operators 2®2®2)s= (2, ®2; B 4)s
Non-Zero H: H(2,)° = H(2))*> =1, H(4){*=H(4) = %

A(Ts 10 — TsMs) = (Ts Mg| .5 Ts,10) = A(O4) + A(Os).



22T, > T.M, weak decays

Feynman diagrams of IRA:
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Mesons (¢q)
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34 terms

SU(3) IRA amplitudes
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SU(3) IRA amplitudes of 7, — 7, P :

Penguin :
C+ suppressed J dominant
suppressed
Amplitudes H(4)}? H{4)2 H(2)?
VIAEY = pr) lfc(fﬁfﬁllgﬁff Yes o) - ds +dy) | 205+ 0) Rl ke B 8
AET = nat) | (cq - co+c7 —co) + 2(ds + dy) —2(bs +b7) fa=fo+ fr=fo
AX™ = nr7) | =2(as +ag) — 2(by + b7) —(c5 4 ¢+ cg+co) +2(dy + dr) ~2(es +eg) = (fs+ fo + fs + fo)
VZAE® = pr) %(Fcztaci);i(zﬁ:;)bz)ﬂ@ +dn) eyt tertos 2es+es)+fatfs+frtfs
~as +ag) +2(bs 4 br) as +ag) + 2(bs + br)
ZA(E’ + nr”) +(C4+2056+ CG):(C7:‘208+09)_2(d4+d7) —(04—6(;4-67 —469) 7—2(0.744-11'-7) este) == fstfr-fo)

—4(0,1 + a9 + a4) — 2(615 = GG) = 2(2b1 + b4 = b';’) . —4(61 + €9 + 64) = 2(65 - 65)
H2e1 20y Fes— s — e b o) 122 4y —dy) [ 2O ROt ma-a H@A42Uetfit - fr )

—4(0-1 +as + a4) - 2(05 - (l@) - 2(2[)1 +by - b7)
2\/?_54(/\0 - TL?TO) *2(61 + 2 JrC::,) - (04 +2c5 + CG)
+(c7 + 2c8 +co) +2(2dy +dy — d7)

VBA(A® = pr7)

4(ay +ag + ay) + 2az — ag) +2(2b; + by - by) 4(er +e2 +eq) +2(e5 —es)
(=2e1+ 23 —cytegter—co) =202y +dy —d7) | ~2fr + 202+ fat+ f5 = fr = fs)

2(e; 4 e +eg + 2e5 4 €g)

VBA(E™ = A7) | 2(a1 + ag + ag + 205 + ag) ~(e1+2e2 + ¢3) + (e + 28 + cg) 1t 2 + fo) + Fr 4 2fs + fo)

2(ar +ag + ag + 2a5 + ag)
2er +2c2 + e3) = 2cr + 2c8 + o)

—2(e1 +ea +eq + 265 + )
+( 4224 f3) - (fr +2fs + fo)

WIAE® - A7) —2(a1 + a2 + aq + 2a5 + ag)

IRA amplitudes for T, — T,/ weak decays have similar relations. '



SU(3) IRA amplitudes of

T, > T,P :

C+ suppressed penguin dominant
suppressed
Amplitudes H(4)}? H(4)Z H(@2)? Simplified Amplitudes
Vst e | AL = 2es+es) +(fat S5+ frt o) Sea-beo) +ac+fo+ fr+ A

A(BT = nrh)

Ay = 2es+es)+(fs+ fo + fs+ fo),

AET 5 nr7)

VIA(E® - pr7)

fi=fs+fr=fo

=

~2es +eg) = (fs + fo + fa + fo)

M Ay = dlertegtes)+2(es —e) - (2f1 +2fa + fut f5 - fr— fi),

2A(Z° = nr”)

A5 = e +eg+eq+2e5+eg) -

\/EA(AO - p’.’l’f)

f/-l(ﬂ,l + as + a4) = 2([15 = 65) = 2(2!’)1 + b_j = b7)
+(2¢1 — 2ea 4 ¢4 — c6 — ¢7 + ¢9) + 2(2d1 + dy — dr)

(
(
-4y = es+e)— (fa-fs+fr - Js),
(
(

2es+es)+fatfs+frtfe

)
]

(fit2f+f3)+ (fr +2fs + fo),

2es +es) — (fa—fs+ fr— fa)

NS

A
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2e1+2e24cates—er—cs

—4(e1 +e2 +ey) — 2(es — eg)
+@2fi+2fa+ fat fs - fr— fs)

—Ay

2/3A(N° — na)

-4((1-1 +as +a4) — 2((15 - as) —2(2by 4+ by - b7)
*2((!1 + 202 +C3) = (C4 + 265 + [!5)
+(er 4 2c5 + co) + 2(2dy +dy — d7)

4(a1 + a2+ a4) + 2(as — ag) + 2(2b1 4 by — b7)
(=2c1 +2c3 — ca+ g+ c7 — cg) — 2(2dy + dy — dy)

4(e1 +ea +eq)+2(e5 —e6)
~Qfi+2fat fatfs-fr-1s)

W,

VBA(E™ 4+ A%r)

2(a1 + a2 + as + 205 + ag)

—(e142e0 + Cg) +(e7 +2¢5 + cg)

2(e1 +ea +eq + 265+ eg)
—(fr42fa+ fa)+ (fr +2fs + fo)

13AE" = A7)

2(a1 + a2 +as + 2a5 + ag)
2(e1 4 2e2 + ¢3) — 2(cr + 2e8 + ¢9)
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—-2(e1 + ez +es + 2e5 + e5)
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Branching ratios:

AE™ = nr) = —g (A —A_)

AE? s pr7) = A,

AS® = nn®) = é(A% +24y).
Observables Exp. Data [1] SU(3) IRA [sospin Relations
B2t = pn)(x 1072 51.57 £0.30 51.57 + 0.30* 51.57 + 0.30*
B(Xt = nrt)(x1072) 48.31£0.30 48.31 4 0.30* 48.31 4+ 0.30%
B(X™ = nr)(x1072) 99.848 + 0.005 99.848 + 0.005% 99.848 + 0.005*
B(X° = pr)(x10719) 4.82 4 0.49 4.82 4+ 0.50
B(X0 — nn0)(x10~19) 2.4140.27
B(A? — pr~)(x1072) 63.9+0.5 64.19 £+ 0.21F
B(A? = na¥)(x10~2) 35.8£0.5 35.42 4 0.12*
B(E~ =A%) (x1072) 99.887 £ 0.035 99.887 4 0.035%
BEY = A7) (x1072) 99.524 + 0.012 80.016 + 3.746%

16% smaller than its data. Neglected C+ term and SU(3)
breaking effects might give obvious contribution.
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2371, —> T,M, weak decays

SU(3) IRA amplitudes: 10 terms

AT - T)™ = @H( L) (To0)™ (Ts)jags M)+ RH W Tio)™ (B (M)
o (45 (o)™ (T M)+ o (4)5 (D)™ ()i (M) + CaH (45 (i)™ (T i M)
A o)™ (T (Me)7 +E0H (D) (To0)™ (Ts) gy (M)
()" (To)"™ (T8) g (M)} + 2H ) (To)"™ (T8) o (M) + F5H (D) (D)™ () M)
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SU(3) IRA amplitudes of 7, —» TP :

Penguin

C+ suppressed ’ dominant
suppressed
Amplitudes H(4)1? = % H(4)3% = —% H2)? =1 Simplified Amplitudes
AQ™ = E%7) 2a1 28 A
V2A(Q- = E719) —2a 2a, 261 Ay
VBA(Q™ — A'K ) fi+2fa+f3 As
V2A(E* = A7) 6a1 2 + & + ¢3 61+ f1+2f2+ f3 B A 4 A5
VBA(E ™ = X077) 241 — 4by i3 — & 21— fi+f3
VBAE*" = L~ 70) ~201 26 — 2by + &3 — & 281 — f1+ f3
V3A(E* = Xtr7) 261 + C3 — & 28 Ay
V3AE 5 £ 7 T) &y — 23 2by fi-fs
6A(E*0 — A%70)  —6a; +2(2¢; + G2 + 3) 6a 621+ fi+2f2+ f3 34, + A3
2v/3A(2*0 — %079) 241 — 4bg —2a ~2%1 - fi+fs
V3AE*" = nK") 2by 2d1 ~fa- f3
V3A(Z* = nr7) —2a1 + 2b —¢1 — &3 +2d 261 —fo—f3

4, = 2((_1,1 —i—él),

neglecting H(4)3°

terms and ¢; terms in H(4)1?

Ay = 2(—&14-61),

As = 2(fi +2f2 + fa),




Branching ratios:

Amplitudes

Exp. data

B~ — Z%7)(x1072)
B(Q™ — Z 7% (x1072)
B(Q~ — AYK7)(x1072)

Predictions

Simplified Amplitudes

= (23.6 +0.7) x 1072,
= (8.6+£0.4) x 1072,
— (67.8+0.7) x 102,

= (1.06 £0.90) x 10~ 2,

(5.96 4+ 0.58) x 104,
(5.02 +4.06) x 102,

The life times of 27,2 ,A" baryons are very small:®



24 T,, > T,M, electromagnetic or strong decays
(T, > T,M, T,, > T, K ES decays are not allowed by the phase space.)

Feynman dlagrams of IRA:

[ \q | | )

SU(3) IRA amplitudes:

A(Tyo — TegMg)®> 54 = g (Tlo)ijk(TE%)[il]j(MS)gc
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SU(3) IRA amplitudes:

sopow Aeoap |

Amplitudes

SU(3) IRA amplitudes

VBA(Z*t o T0xt)
VBA(Z*t = Ttq0)
2v/6A(Z*0 - £0x0)
VBA(Z*0 - Btg—)
VBA(Z* = o)
VBA(Z*~ = B 7)

VBA(Z*— = X077)

A1
A
0
A
B
1

b1

3vV2A(Z*t = A7)
6v/2A(Z*0 = A070)

BBAT~ — AV

-3
651
361

VBA(E*0 2070 )

V3A(E*? 5 E-nt)

B1
—B1
B

B
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Branching ratios:

Branching ratios Exp. data SU(3) IRA
B(z*t — 207)(x1072) .- 5.34 £ 0.50
B(z*t — ntaP)(x10~2) e 6.59 + 0.61
B(z*0 — 070y (x10-2) 0

B(Z*0 - ntr—)(x10~2) e 6.20 £0.78
B(x*0 — x—xt)(x1072) e 4.71+0.59
B(Z*~ — Z—7?)(x10~2) e 5.40 £ 0.60

R S oyl The SU(3) breaking effects
B(s" > Zn)(x10-2) 17415 sl could give visible contributions

*

8 86.14 + 7.62 — p—
effective toz" - =x

B(Z*t — A%7H)(x1072)

B(z*0 — A%r?)(x1072) constraints 91.68 + 11.36
B(Z*~ = AP~ )(x10™2) 84.44 4 8.96
B(Z* — A%r) 87.0 + 1.5 87.00 + 1.50%
B(E*0 — =079y (x1072) ‘e 48.22 £ 6.55
B(E*0 - = 7t)(x1072) e 76.23 &+ 10.32
B(E*~ » 2" 7% (x1072) . 43.05 £11.01

B(E*~ = 2%~ )(x10~2) 94.33 + 24.12

B(E* - =Z1)(x1072)
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Branching ratios:

Branching ratios Exp. data SU(3) IRA
B(Z*t — 207H)(x1072) 5.34 £+ 0.50
B(z*t = n+a9%)(x1072) 6.59 £ 0.61
B(Z*0 — 2070)(x10~2) 0
B(Z*0 - ntr—)(x10~2) 6.20 + 0.78
B(Z*0 - =7 t)(x1072) 4.71 4+ 0.59
B(Z*~ — Z—7?)(x10~2) 5.40 % 0.60
B(z*~ — 207 )(x1072) 5.66 & 0.63
BERRE— ) EA1052) 11.7+ 1.5 11.24 4+ 0.28
B(=*t — A%t+)(x1072) 86.14 £ 7.62
B(Z*0 = A% (x1072) 91.68 £+ 11.36
B(Z*~ — APr—)(x10—2) 84.44 + 8.96
B =AY Eal052) 87.0+ 1.5 87.00 + 1.50%
B(E*0 — =029 (x1072) 48.22 + 6.55
B(E*0 - = 7t)(x1072) 76.23 &+ 10.32
B(E*~ —» E-7Y)(x1072) 43.05 4+ 11.01
B(E*~ = 2% )(x1072) 94.33 +24.12
B(EZ* - Em)(x1072) 1 _30- 100 131.01 + 24.40%

/Phys.Lett.B 785,434 ,(2018N

the chiral quark soliton model

considering SU(3) breaking effects

T (Exp.) 2]
116 — 120

Decay modes r
A— Nm $+131
N 3 g
>t 5 3720 36.25 £0.42 36.0 £ 0.7
T 5 Axt
Z*U — EUTFU
3 S, o
> 5y gt
»*0 5 Ax®
3 N
Yy N0
T s AnT
=00

11264017 91405
719

9]

37.21 £0.69 36=L5

38.18 =0.48 39.44 2.1

*
&

[P s
—

(11 [11{ 4
pa

#
|

N N
m !
|

=)

o 13.01 +£0.21 9.9%;5/
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3. Baryon semileptonic decays
B,(4)>B,(4)ere

31T, > T,0H0"

3.2 T, — Tl 0

33T, > T/ 0
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3.1 T,, > T,0" 0"

H (Typ3 — Tsf+€_)\l}f)>\’sp’sk = e1(Tp3)" T (3)F (Ts) sk + e2(Tha) T (3)% (Ts) iy

Decay modes A(Tys — TelT47)

Tys — TelT¢~ via the b — s¢/T ¢~ transition:

AY — Art e~ —2X\ps E/V6
A — X0¢t e 0

B — Bl —Xos E
B —s B ETE Aos E

Ty — Ts¢1T¢~ via the b — d¢T¢~ transition:

AY — nete— Moa E
E0 — AV¢te- —Xva E/V6
=0 —y SRR —Xba E/V?2
B —% Bl Xeq B

E=e1+e9

24




Branching ratios:

Decay modes Experimental data [41]

Our results in S

Our results in So

Other predictions

b— sfto:
B(AY — APutp=)(x1076) 1.08 £ 0.28 1.08 £ 0.28 1.08 £ 0.28 1.05 [47]
B(EY — =0t u—)(x10-6 18500 I L
S Sl ) i e relativistic quark
B(Ey — E-ptu~)(x10~¢) e LEET o B model
B(AY — AP+ r=)(x1077) 2.30 £ 0.60 2747+ 052 2.60 [47]
B(EY — 207+ 77)(x10~ 7)\/ sl 3l e 14338
B(E, = E-rTr7)(x1077 WL g "l
b— dete
2.44 2.42 (4 1t 3)
B(A? — nptp=)(x1078) o g I5tes (it g~ A A8
B(=) — A%utp—)(x1078) e b i 145%
=0 0 8 +1.22 11.36
B(E, = 2P p)(x1077) 3771110 41377724 Bethe-Salpeter
B(E, — S~ ptu~)(x10-8 8.0012-56 8.617398 equation approach
0 8 +0.62 10.78 (Q-th'.g)
B(AY — nrtr=)(x1078) 2 (il 2.46%2-78 151 [47, 48]
B(Z) — Alrtr—)(x10- 9)\/ STy X

B(E) - 207 r7)(x10~%) BbTT o

B(E, — Z-rtr—)(x10~%) e LaT

+4.12
1558 e

+0.87
2.60 g




Branching ratios in different g2 bins:

TABLE III: Branching ratios for Tp3 — Tsp '~ weak decays in different ¢* bins with 1o error in S and S cases ( in unit of 1077).

(02,55 Tuaa) (GEV?) 2.0,4.3] | [0.1,4.3] | [4.0,6.0] 6.0, 8.0] [10.09,12.86]| [14.18,16.0] | [0.1,16.0] |[18.0,20.0]| [15.0,20.0]
B(AY — AOp+p—)Bap- oEtes | sreay | noaFpE VI 22406 | 17405 | 7.0+29 [244+057| 6.0+1.3
B(E) —» E0utu)s, 0d1tled |s.o1FaRs | 00582t arstes gartlel | 247052 (10087352 | 8287047 | BuetE A
B(E? —+ 2%t p)s, gstles | 43072 | dogstha 111 SOt | DEARD |dudeto | GEETLL BT
BE, —E w7 )s, 0437035 | 4157355 | 0.062%05; 0.7770 5% 3407075y | 262705, 1080755 | 340Tg 5 | 89475
BE, = E ptu)s, 0481031 | 4571492 | 0.0691032 0.8610% gaett | .00000 |1emett | soetiil |1ngoEt Tl
B(AY — nptpu~)s, 0,01953:%% lo:180712-15810.00271 29727 (0343218 opigad e | et ds lndsatle2ein.0snt 08I0 40y t 0128
B(A) - nutpu~)s, Gl (0060 )0 onst e 6080750 it Gracecd Ebene e bt et L gt
B(EY — A%utp—)g, {0.008 £+ 0.003(0.003 £+ 0.003(0.029T0-0%410.000010-0028 0.005 £ 0.003(0.005 £ 0.008{0.025 £ 0.008(0.020 £ 0.007(0.079™0-0%810.039™0-91210,081 0923
B(ED - Autyu~)s, 0.003%( 005 [0.03070-0550.000470 0022 0.005 + 0.003 0.024 £ 0.008| 0.02010:00% (0.077%93%10.04175-01210.083 10027
B(E) - Putu)s, 00005519 00870020 00130 802 001643510 007315224 | 00581292 0331 01130.10372 93 0.2952.052
B(E) - S0utp)s, G010 G T (000 008 10,0014 S0 Tk gR e 1t R el T g Bl m WE g el 1 At

00197371 0184722000027 0015 R 01553058 | 0.120700% l0.491021010 29070 0l 47 014

+0.023 +0.213
0'020—0.015 0196—0 193

40.0140
0.00297 " ho1s

+0.021
0‘036—0.018

+0.056
0'159—0.049

+0.047
0'129—0.043

+0.260 +0.077
0'508—0.225 0‘243—0.066

40.151
0.5157 5150

TABLE IV: Branching ratios for Th; — 75777~ weak decays in different ¢ bins with 1o error in S; and Sy cases ( in unit of 1077).

(42, T2 ) (GEV?)

[14.18,16.0] in S;

[14.18,16.0] in S

[18.0,20.0] in S;

[18.0,20.0] in S

[15.0,20.0] in S

[15.0,20.0] in S

B(AY — A%7+77) 0.83£0.25 0.841027 1.51 £0.36 1524047 3.4140.76 3441028
B(E) —B%ty= LS LAt 2.0075% .35 8 4795 5.6571 %
BE, »Ertr) 129705 Lagte oL 2.50 £0.67 50 vE R
B(AY — nrtr7) 0.06010-0%0 0.053 £0.018 0.14710-93¢ N e 0.2821 2078 1Ry gt
B(EY — A%7t7™) p0107 5302 0.0095+0 0038 0.024 + 0.007 0.026 + 0.007 0,047t 2018 0.04875-012
B(E) - x07+77) 0.02071 3005 003010015 0.0647 0015 v teter 0.120+9-058 0.3404 5000

B(Eg It

40.022
0.0617 155

+0.023
U'063—{).021

+0.041
0’137—0,038

40.047
0.1527 5 0a1

+0.080
0'27340.070

40.086
03017 57a
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Longitudinal polarization fractions and
forward-backward asymmetries :

LLil2 Ly—4-.1.9 BiLiil g R—%—2 @ —1
Fir(®) = ([Hyas *1"+Hyao *[ + [Hyao "+ [Hyag *17) [Hu(@)]
A = 5 (RSP + | i) - (1 2P+ (a5 ) | e ™

TABLE V: Longitudinal polarization fractions and forward-backward asymmetries for A — Au* = A%+~ decays in different ¢ bins with 1o error in Sa case.

[62,:: @02 (GeV?) | 0.1,2.0] | [2.0,4.3] | [0.1,4.3] | [4.0,6.0] |[1.0,6.0] | [6.0,8.0] | [4.3,8.68] |[10.09,12.86]| [14.18,16.0] | [0.1,16.0] | [18.0,20.0] |[15.0,20.0] jwhole g* regions

TL(AD — A%utp—) | 0.647007 0.86 £0.01) 0.7779:0° 10.81 £ 0.01/0.8315-9210.73 £ 0.01{0.77 £ 0.02| 0.5775:09 | 0.46 £0.01 | 0.661502 | 0.36 £0.01 [ 0.397057 |  0.60 £ 0.02

(FLY(AD = A%utp~) [0.3610:03 [ 0.8610:06 [ 0.4270:03 | 0.8115-03 0.8210:55/0.73 £ 0.01/0.75 £ 0.03( 0.56 £ 0.01 [ 0.45 £ 0.01 | 0.477055 | 0.36 £0.01 [ 0.40750) | 0347503
A% (A9 — A%utp—) |0.12£0.01) 0.0570 8% | 0.08%089 [—0.0570-09(0.0315-20|—0.157 009 —-0.12+5-39|—0.29 + 0.01|—0.36 £ 0.00[—0.15 £ 0.01 —0.31F535 |-0.357080  —0.197009
(AL BV (AD — A%+ )] 0.0870-00 | 0.0613:00 [0.07 £ 0.001—0.055-30(0.0670:001—0.15+0-001~0.1270-0¢| —0.29+0-91 | —0.3720-02 [ —0.0325-00 [-0.30 + 0.01|SHEEEERAl —0.04750-03

o = +0.00 +0.01 +0.02

FL(A) = A7t 0.467 )00 03670/ 039707 | 0.42+0.01

(FfLY(A) = A7 7) 0.46 £ 0.01 0.36 £ g01 | 0.3972:02 | 0.4072%3
AL (A - A7 F77) —0.36 £ 0.00 —0.37% 0.01|-0.3475-01 —0.34 £0.01
(A% 5 (A9 — AlrHr) —0.3625D2 30+ 0,01} -0:347 5 02| | —lgRTE

4
(f >(A0 AO -+ —) . 0 61—|—0.11 1.50
L b AN 5200 = U.OL_g 14,

(A% p)(Ap — A%t 17 ) 15,20)

_0.39+0044001. lo
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Lepton flavor universality

(625> Tmaz](GeV?) [1,6] 0.1,16.0] 115.0,20.0]
Rag 0 0.99 503 0.9875 0 1021351
Rzo_,=0 0.99 £ 0.04 a9 o 0.09%0%
- so- 0.99 + 0.04 0991006 1037003
Ryo_n 1.00 £ 0.03 0.987907 1,51 4008
Rzo, po L4 e 1 1.00 £+ 0.04
Ry 50 0.981002 0.9817007 1.00 £ 0.03
e 5- 1.00% 5 54 108700 1.0010:03

Lepton flavor universality of Ty — Telti~ baryon weak decays in different q2 bins with 1o error in the S» case.
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32T, > T 071"

H(Tos — Tl )yux ™™ = fi(Tea) T (3)% (Tx) g + fo(Tea) T (3) (T) angy
+(f1H( )”C + fa H(15)lk)(Tc3)[ij](T8)[il]k

B)F + Fs H(15)} ) (Tea) ) (Th)

6)}f + JoH(15)!}) (Tun) ) () g

W-exchange contributions of the two- |, = 7 f=f,. f =0,
quark and three-quark transitions.

s Aj‘jfu J;;‘ u re;f, d
u §W d S o s u
s o § _d
(a) (b) Sk
d+c—uts+ete, dtec—utd+074 (st+te—ut+s+iHe), s e wrd

Cabibbo allowed Singly Cabibbo suppressed Doubly Cabibbo suppressed



TABLE VII: The SU(3) IRA amplitudes of the T.3 — Tsf{™{~ weak decays in the S case, F1 = f1 + fo, = fl — ﬁ, + };,
ﬁgzﬁ—ﬁ,—ﬁ,andﬁzfl—ﬁ,.

Decay modes A(Tez — Tel07) Approximative A(Tez — TebT67)

Cabibbo allowed T.3 — Tséti—:
AT 5 Ztete- -FR -
20 — B0gte— =Fy —F

singly Cabibbo suppressed T,3 — TgfT£™:

A o pete [Fi - (25 - 155)]s. [Fi = 17 s
=5 - st [~ 71— (3F - §F2)] s ~[F 455 e
20— AOg+e- [Fi+3(3F — 2F)]sc/VE [FyL = 3F Jsc/VE
20 — £0¢+g— (- A+ (3R - 2F2)]sc/V2 —[F1 + 3F |5c/v2

doubly Cabibbo suppressed T.3 — Tebte—:
=5 s pite— F 52 F's2

=0 oty Fos? Fs2
[ e { & C

e

7

Ignoring the Wilson Coefficient suppressed H(15)

term contributions, there are_only two parameters.
the contribution of H(6) to the decay branching ratio is abou@imes larger than one of H(15)

S, : Only considering the W-exchange contributions by setting F; = 0

S » - Only considering the single-quark transition contributions by setting F=o0 30



Only W exchange contributions

TABLE VIII: Branching ratios of T.3 — Ts¢" ¢~ decays within 1o theoretical error i@ase.

Decay modes Exp. UL [41] Our predictions without Fj

Others without LD

Others with LD

B(AL — Etete )(x10-9) < 2.63
B(E? - Eete)(x1076) - <855
B(AT — pete™)(x10~8) < 550 < 7.95 EZ??E;?;:;;_G ors B
BET - Btete ) (x1077) <1.29
B(E2 — APete)(x1078) < 8.69
B(EY — 2% +e~)(x10~8) - £ 552
B(EF — pete )(x1078) < 5.55
B(ZE? — nete)(x1078) <1.92
BlAT — Btutp Y(x10%) < 2.50
B(E? - =%t u~)(x1079) <2.25
BAT — putpu=)(x10-8) =l e g:jﬁfiz}f;;—ﬁ Sen-Lae (26, 21)
B(E - =tutp—)(x10~7) <1.25
B(ES — A%utpu—)(x1078) < 8.42
B(ES - 20utu—)(x10~8) < '2.15
B(ES — putp—)(x1078) <541
B(E? - nutp—)(x1078) < 1.87
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Only W exchange contributions

TABLE VIII: Branching ratios of T.s — Ts¢T ¢~ decays within 1o theoretical error i@ase.

Decay modes Exp. UL [41] Our predictions without Fj Others without LD Others with LD
B(AF — Ttete )(x1076) < 2.63
B(Z2 - Z0ete~)(x1079) < 9.55
B(A} — pete—)(x10~8) < 550 <79 g9 Ejgﬁ;;:;jl_j_ﬁ Bo; 21 SEER.. (2, 2h)
BET — 2+§‘2_)(x10_7) <1.29
BE0 — A%ete)(x10~8) <s69 0.97  Only considering single
B(E0 — T0ete=)(x10~5) <292 quark contributions
B(E: — pete )(x1078) < 5.55
B(E2 - nete™)(x1078) <1.92
B(AT = Stutpu—)(x1079) <2.50
B(E? — Z0utu~)(x1079) <2.25
BAT — putp)(x1078) < 7.7 < T gffﬁ;;;)lfl_j_ﬁ 2o, 21]  BTER.. (90, 24)
B(El —» Ztutu—)(x10~7) <1.25
B(E® — At h—)(x108) <s42 0.94
B(ES - 20t~ ) (x10~#) =215
B(ES — putp)(x1078) < 541
B(E? = nutp~)(x1078) < 1.87
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33T, > T,0" (" weak decays

H(Ty — T oay™™ = g

(Ts) T (3)*(Tg) sg11 + 92(Te) " T (3)" (T) sy
93(Ts) "™ T (3)*(Tg) i1k + 9a(T) "™V T (3)* (T3) g
g5(T) "™ T" (3)* (Tg) +‘T8 ) (T e H (4)

(Ts) )

Te) ™ (T3) g H (4) (T ) (T H4)'E,

W exchange contributions

|

+ + 4+
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TABLE IX: The SU(3) IRA amplitudes of the Tz — T4¢™ ¢~ weak decays, G1 = g1+¢g2+9gs —gs and G2 = ga+gs, Gi=01—71s,
éB = g2 + gs.

Decay modes A(Tg — T4+ e™)

Sl S G1

=0 AVt (G1 4 2G2)/V/6

20 — R0p+p- (Gi +2G A1) /2

A® = nete- ~[(G1 +2G2) + (C1 +2G4) — (G2 — GB)]/VE
%0 5 nete- —~(Gz = Gg)/v2

S sl —(G2+Gp)

TABLE X: Branching ratios of Ts — T§¢7¢~ decays within 1¢ theoretical error in S case.

Tl
Decay modes Experimental data [41] Our predictions without G4 g in S1

B(E~ = Z-ete ) (x1076) gaptd sl
B(E? = APete)(x1076) 7b 106 7.6 + 0.6

B(EY = xletefj(x107¢ e 2.05+0.17
B(A? = nete) 2.06f8:§g
B(2° — nete™)(x10~17 o BT
B(Zt — pete < 70 I Uiy
B(2% = nptpu~)(x10717) e 1eEtl
B(Zt — putp~)(x1078) pAL 240+ 118
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4. Conclusion

v" Testing SU(3) Flavor Symmetry in nonleptonic two-body decays of
hyperons and semileptonic baryon weak decays.

v" Predicted the not-yet-measured observables by using the
constrained irreducible representation amplitudes from relevant
data, and many of them are obtained for the first time.

v" Some modes could be measured at BESIII, LHCb and Belle-lI.

B(A, > A’t't7),B(E, »E"'("), BE, »>E (1), -
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