SU(3) symmetry and its breaking
effective in charm baryon decays
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® Introduction

The Standard Model

* The Standard Medel has shown the grest
success in the past decades.

The particle physics has entered the era of
high precision.

The precise test of Standard Model (SM)
will help us find new physics or new
particles indirectly
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® Introduction

Precision test Standard Model

Experiments that start from 2008
LHCD

* Anomaly in B physics:
© = B - sty
_ BB —= K'utp7)

Bie =
* ot o=
B EETE) Experiments that start collecting results

 Precision test in electroweak model recently

R

=10.697054 0105,

My, = 80,433.5 £ 9.4MeV

e Precision test of CKM matrix




® Introduction

charm barvon in experiment
B

Measurement of A, —» pK~ 1t decay PRD 103, 072004(2021) e
First observation of A, — pn’ JHEP 03 (2022) 090
First search for the weak radiative decays arXiv:2206.12517

Ao =Xy 2V = =%
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Collaboration

R(A; )=0.242 £ 0.026 £ 0.040 = 0.059 PRL 128 (2022)191803

First observation of A, — nmt PRL128(2022)142001
First observation of A, - pK~e*p arXiv:2207.11483




® Introduction

SU(3) symmetry in QCD

* The SU(3) symmetry is the symmetry of
three light quarks (u,d,s) in hadron states.

Using this symmetry we can easily avoide the
non-perturbative parts and complicated
parts in QCD.

3
N2 — B ¢Tv) =T(Ef - B%Tvy) = Er(AC+ — A% y)

-~

i § 4 T
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° SU(3) symmetry in semi-leptonic charm baryon decays

o Hamiltonian, initial state and
SU(3 ) rEIatlonS final state in SU(3) matrix

Amplitude: My g =a§"}“‘” e (Tcg)[ij](H3)k€ikm(T8)T,

expand

=
e

i
e

=
e

(H3)'=0, (H3)?=V}, (H3)?=V}




° SU(3) symmetry in semi-leptonic charm baryon decays

SU(3) relations

experiment data(%o) SU(3) symmetry(%)

A, — Aetr, 3.6 + 0.4[1] 3.6+04 ¢
Ae — Aptw, 3.5+ 0.5[1] 3.5+ 0.5

£ s B, 7+ 4[1] 12.7 +1.35 " 20 standard deviation
= — Z ety 1.54 + 0.35(2, 3] 4.10 + 0.46 60 standard deviation
—0

input data

— E uty, 1.27 4+ 0.44[3] 3.98 + 0.57 50 standard deviation

Very large SU(3) symmetry breaking effect New Physics ?
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° SU(3) symmetry in semi-leptonic charm baryon decays

SU(3) symmetry in semi-leptonic decays

The SU(3) amplitude in semi-

& i i
A(Bc — Bgl™vp) = Tgvﬁq(Bqlqy“(1 — ¥5)CIBe) (€T v |ey " (1 — 5)£(0) g v, leptonic decays

gw=— ) MM +€;D)e )
A=0,+1 Channel Amplitude

n
el =" AF — AO¢+u, _ JZdys

G
ABc = Bet™v) =ZLyx | N Hy Ly, + Haele
‘/E Aw=0,%1

s P =(Bq|ﬁ)f”’(1 — y5)C|BC)€§,(A'W) ;
Ly, =€ ve|vey” (1 — y5)£10)€y (Aw)
SU(3) matrix

-

Hy p, =07 x (T 3)Y (H3) €itm(Ts)T

AT — ntty,

&F — 0ty
+ A%y,
- B0ty
0 2ty
0

e ¥ CRrARY))

=
[t
=
=
=
=
L]
=

l\lw *
a, X Ve
Ll 45

2
AW
a;™" Vi
NG
Ahw yr%
Aw oy
Vcd

Aw v
(11 Vcs
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° SU(3) symmetry in semi-leptonic charm baryon decays

SU(3) symmetry in semi-leptonic decays

W - (luies o

— (k) YsU ()€ Ou).

!

dr —®)PVAGEVE i
dg? ~ 284n3M3(q2)3

+U@0? x Gs-m? (¢ +54) +54 (307 +5-) (m? + 2q2))]-

[(f] @*)? x (3s4m} (q2 + s_) 5 (qu + s+) (mﬁ + 2q2))

's_=(M-M)*—q* s, = (M+M')* —¢? k= 5%
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° SU(3) symmetry in semi-leptonic charm baryon decays &) Fud i

SU(3) symmetry in semi-leptonic decays

Table 3
Experimental and fit data of anti-triplet charmed baryons decays.

Channel Branching ratio (%)

Experimental data Fit data

3.60+0.40 1.94 +0.18
90 1.87=x0.176
23415 6.53 =0.60
1.54+£0.35 2.17 =0.20
1.27+0.44 2.09 +£0.19
f1=1.053+030 1 =011 E085




° SU(3) symmetry in semi-leptonic charm baryon decays

SU(3) symmetry breaking from the quark mass

H s s

Amplitude:

m, O

M 0 my

0O 0 m

x (T 5) " (H3) €iim (Te)T

s I
a;’

0 0 0 0\ SUGQ)symmetry breaking

O | ~ms| O 0] =msx
0

.

0
0 1
A

a5 x (T3)™ (H3) €jgm(Ts) Ty

+ay™ x (T,5) ™M (H3) epjm (Te) "

@} +a™ x (T 5)™ (H3)* € jim(Ts) " w}

—|-al Aol e (T.;g)[”] (H3)¥ anm(Ts)j wy,

At — ATy

AF —nlty

- 0
c:..g' =% By

o 0
c:ug' — A f—i_l}g

AAw A Aw
B iyt

ai Vcd

)L)\. ALA WA
( W+a W_ﬂ4 W)v*

V2

AW AL Aw A Aw
. (@™ +2a3 W —a3

A w *
—a, ")V

/6




° SU(3) symmetry in semi-leptonic charm baryon decays

global fit

Helicity amplitude: The differential branching ratio
. " ’ . " with two different treatments of
At g™ = fi@®) x By ue), () — f1(@) x By ysurie), (Aw).
x o Herhon

form factors
ay™ —ay™ =8 f1(¢%) x WM Y*ueE] ) — 8f1(@%) x TRy ysures (n),

o™ = Af1(g)) x UMW)y P u(el (Aw) — Af{(@%) x TRV ysur)es (w),

fi(@®) = ffqz, @)=

m% — B(constant)

Pole model Constant
Experimental data  Fit data (pole model) Fit data (constant).

A Aw

— B(pole model)

AF — ABety, 3.64+0.4 3.6140.32 3.62+0.32
A= A%y, 35405 3.484+0.30 3.45+0.30
Ef — E%Tv, 23115 3.89+0.73 3.92+0.73

B B ety 1.54 +0.35 1.29+0.24 1.31+0.24
_,2 — B uty, 1274044 1.244+0.23 1.244+0.23
Fit parameter f1=1.01+0387,6f1 =—0.51+£0.92
(Pole model) f1 =0.60+0.49, § f; =—0.23 £ 0.41
Fit parameter f1=086+0.92,6f1 =—-0.25+0.88
(Constant) f{=0.85+0.36, 5 f; =—0.43 £0.50

x%/do.f=16

x%/do.f=19




4|\
2 I

’ SU(3) symmetry in semi-leptonic charm baryon decays

Amplitude:
) R % P NI PR .
Hj ., (Tcga) — Teg) =d X (Tc3) @;j (TCE){kl}-

The anti-triplet and sextet and mixing by the
SU(3) symmetry breaking effect w.

—~0/+mass

Op = C0sf X uc/

—0/+7




° SU(3) symmetry in semi-leptonic charm baryon decays

mixing effect

Amplitude of sextet semi-leptonic decays:

7™ x (Tee) W (H3) X eum(Te)T [ 5™ x (Tee) ™ (H3)*€itm(Ts) Toon

+ 5 x (Teg) ™ (Ha)K€pjm (Te) Pl + 5™ x (Te6) ™ (H3)K € jim (Ts) M
+ 5™ x (Tee) 7 (H3)  €inm (Ts) T

A Aw

—0mass e —
Amplitude after sextex and anti-triplet mixing: S — o £+UE

ddos
i B A B B C
HT(IASi x v* (a w _|_02, w w _|_a W 1_9),

V2

SU(3) amplitude

~ha ave,
* Vcd

A A o W
@™ +ay™ gy ™Y — L)V
V2
A hw
(ay Adw —i—2ct]t Aw —aé Hw —a JL""—0——\/—;6)1/"‘
NG
}\. WA ALA
Y ofagt 4 S

@™ pap? —ap — —‘} OV
AJLW

s

lw

7

P ot _ OVE

(a] Aw+a’\lw— ﬁlw+aslw+ 8V




Redefine the helicity amplitude:

_af_; Aw —I—Cl }”“'9/«/5

Experimental data

Fit data (pole model)

° SU(3) symmetry in semi-leptonic charm baryon decays

mixing effect

IA,Aw

}LJL AN
(12’ — W—|—\/_C wg

Fit data (constant).

AF — Alety,
+ 0,,+
NE— Koy
Ef — BT v,
20 5> E et

=0 =

Ef — E-utyy
Fit parameter
(Pole model)
Fit parameter

(Constant)

3604
3.5£05
2,34 1.5
1.54 £0.35
1.27 £0.44

f1=1.01+0.87, 8 f1

f; =0.60+0.49, 5 f;
—0.86+0.92, 5 fy
f;=0.85+036,5f]

fi

3.61+£0.32
3.48+0.30
3.89+0.73
1.294+0.24
1.244+0.23
=-—0.51+0.92
=-0.23+0.41
=-0.25+0.88
=—-0.43+£0.50

3.62+0.32
3.45+0.30
3.92+0.73
1.31+0.24
1.244+0.23

x%/do.f=16

x%/do.f=109

Afy and Af] cannot be constrained due to the lack of experimental data,

2)) T T

w7 TSUNG-DAO LEE INSTITUTE

SU(3) amplitude

AAw A Aw
il T

CI]V
AW
i Wi aj}lw—-l—ﬁ 0VE

V2
A Aw

(ay Adw —i—2ct]t Aw —aé Hw —a JL""—0——;6)\/

NG V2
6
— @™ M - AAW+a5

@™ pap? —ap — Le)v
AAW

(a]AW+aAAW_ llw+allw+ Q)V

More data!
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Prodiction Scenarios

B(AL — ne"ve) = (0.520 £ 0.046)% Assuming as has no
B(AF — nuv,) = (0.506 £ 0.045)% contributions

° SU(3) symmetry in semi-leptonic charm baryon decays

B(EF — % 1,) = (0.496 + 0.046)%,
B(EF — A v.) =(0.067 +0.013)%,
B(E? - =7 et1,) = (0.333 + 0.031)%,
B(EF - 2%uTv,) = (0.481 £ 0.044)%,
B(EF — A%utv,) = (0.069 4 0.0213)%,
B(E? - =~ utv,) = (0.323 £ 0.029)%.

Assuming d»
dz and ds has no
contributions
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* SU(3) symmetry in non-leptonic

charm baryon decays
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° SU(3) symmetry in non-leptonic charm baryon decays
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The non-leptonic charm baryon two body decays

Belle collaboration

B(E% —- AKD) = (4124 0.14 £ 0.21 £ 1.19) x 1073,
B(Z2 - 2°K2) = (0.69 % 0.10 £ 0.08 + 0.20) x 1073,
BE? - 2tK™) = (221 +0.13+0.19 4 0.64) x 1073

B(A} = pn') = (4.73 £0.82 £ 0.47 £ 0.24) x 1074,

(
B(AF — A°K*) = (6.57 £ 0.17 £ 0.11 £ 0.35) x 1074,
2 022 . B(Af — 29K 1) = (3.58 £ 0.19 £ 0.06 & 0.19) x 107,

B(AT — &%) = (3.14 £0.35+£0.11 £ 0.25) x 1073,
B(A} - TFy) = (4.16 £0.75 £ 0.21 & 0.33) x 1073,

BESIII collaboration

B
B

AfY - na)=(6.6+1.2+04) x 1074,
AY — pr) = (5.6272:88 £0.26) x 107,
— A’K™*) = (6.21 £ 0.44 £ 0.26 £0.34) x 1074,
+

B
BAF - K1) = (47£09+£0.1£0.3) x 1074,

A 5 2HKY) = (4.8+£1.4+0.240.3) x 1074,

(
(
B(AS
(
(

The non-leptonic charm baryon two body decays have received

a lot of experimental attention
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° SU(3) symmetry in non-leptonic charm baryon decays

° ° G s 3_u * g 3 su
Hamiltonian: He = —\/;C'-(%SVMOJ‘ + VegVigOFT" + Vg Vit OF*) + hoc., g = s,d,
=12

419293 __
O

= (‘jlacﬁ)V—A(tﬁqua)v_A} Oglﬁz% _

= (Q1aCa)v-a(@Bp928)V - 4.

v;“;Vud =
3@5@3 = 3@3@6@ 15. 1 Vi Vis(—V5Vig) & sin = 0.2265 % 0.00048
Vi Vs 2 5in%@

(Hp)a! = —(Hp)P =1, (Hpg)d'={Hg=1

~(Hp)¥* = (Hp)f? = —(Hp)3' = sin),

. (Hé)gl = _(Hé):liz = sin’ 0, (H15)§1 = (H15)é2 = sin? 0.
= _(HIS)%I = —(H15)%2 = sinf
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° SU(3) symmetry in non-leptonic charm baryon decays

The SU(3) analyse

J}”"}(T )fP; + b15(T3)i(Hps) ™ (Ts) L, P}
T.5)i(Hp) ™ (Ts )f-Pk

) ( )zj}( )
T,3)"™ (Hg) 35y (To) P,

SU(3) relations

M(AF - nK') = —sin? AM(EF - E%T),
M(EF = nat) = —sin? IM(AT - E0KH),
M(E} - ©TK) = —sin® OM(AS — pK?),
1

sinZ @

M(EH =3 ETTKY) = M(AF = pKY),

0 5 pK™) = —sinM(E? - XT7n7) =sin? OM(Z? - ©TK™).
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° SU(3) symmetry in non-leptonic charm baryon decays

The SU(3) anaIYSiS Experiment data(%)

AT YO0t 1.29 4+ 0.07
TAS = X%N) =T(Af - 3777 () c T
Af = Btq0 1.25 4 0.10

=) B qt 1.43 £ 0.32
=) 5 EKT 0.039 4+ 0.012

NE) 52" KT) =sin?0I'(Z) - =

prediction: B(Eg N E—K—I—) _ (73 + 16) < 10—4 J 30 standard deviation

We need further analysis




° SU(3) symmetry in non-leptonic charm baryon decays

SU(3) analysis

HeliCity amplitude: d6 = GFﬁ(fg - 93’75)?% q—a, b7 C, d7

gdi5 = GFﬂ(flq5 - gi]575)u7 q — a, by C, d7 €,

Observations:

d'  G%|pB,|(Ep, + Mp,)

= F2 2G2 1 AL
d cos By 8T Mg, ([F]" + ~7|G]7)(1 + aw; - pB,,)

a = 2Re(F * G)r/(|F|* + #*|G[*), & = |PB,|/(En, + Ms,).

B (Mp, — Mp,)* — M3,

- (Mp, + Msg,)? — M,

9 SU(3) amplitude and 18 form fators!

) Fud R
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Depending on the
specific processes, the
F and G linear
functions of f; and g;
are the scalar and
peseudoscalar form
factors, respectively.
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° SU(3) symmetry in non-leptonic charm baryon decays

Experiment data
SU(3) amplitude for

1.59 + 0.08

a(Af — pKg)

0.18 + 0.45

0.124 £ 0.03

a(A}f = Axt)

—=0.84£0.09

1.3+ 0.07

a(A}f — X0xt)

—0.73+0.18

1.29 + 0.07

a(Af — =ta0)

—0.55 + (.11

Cabibbo allowed process

1.25 + 0.10

af2) — E-nt)

—0.6+0.4

A;'“ — 205t

(—bg + bis + g — 15 + dg) /V2

0.55 £ 0.07

0.061 £ 0.012

0.44 £+ 0.20

1.5 £ 0.60

0.052 + 0.008

1.6+0.8

0.334 + 0.067

1.43 +0.32

AF = Ant

—(bg — b1 + 6 — €15 + dg + 2e15) /6

AF - Ztq0

(b — b1z — c6 + c15 — dg)/ V2

At - pKY

(sin? @ (—dg + di5 + e15) + bg — bis — e15)/V2

+ =0 i+
AT —pEYK

—cg+ 15 + dis

= 0
EF > ZtKY

(sin? 0 (bg — bis — e15) — dg + dis + e15)/V/2

ey — dif —Cig

(—sin2 @ (bg + b1s — e15) + (6 + c15 + dg — €15)) /2

\/§sin2 0 (bs + b]_5 == 2(35 = 2(_3]_5 &= 2d6 + (-3]_5) /6
+ﬁ(256 + 2b15 — g — 15 — dg — e15) /6

Cg + C15 + d15

0.039 = 0.012

0.069 £+ 0.024

21 experimental data

bg + b15 + €15

(—bs — bis +ds + di5)/V2

0.221 + 0.068




° SU(3) symmetry in non-leptonic charm baryon decays

Globel fit

parameters

Our work

scalar (f)

pseudoscalar (g)

be

—0.111 £+ 0.0093

0.142 £ 0.026

C6

—0.010 £ 0.018

—0.106 £ 0.078

ds

—0.042 £ 0.015

0.02 4+ 0.12

0.0448 £ 0.0091

—0.021 £ 0.019

0.063 = 0.018

0.140 £ 0.052

—0.018 = 0.014

—0.11 £0.12

0.0382 £ 0.0044

0.185 £ 0.024

a

0.121 £+ 0.064

0.22 4-0.77

a!

v /dof

0.744

No SU(3) symmetry breaking!

B Frd R
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There are not enough data to deteremine
the amplitude ag and a;5. We define the
new amplitude:

o =ag—a15, @ =ag+ dis.

and form factors:

faf:fg+ff5a

gm — gé‘ T g?ﬁ?
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° SU(3) symmetry in non-leptonic charm baryon decays

Globel fit

Experimental data (1072) || Our work (102)

At — pK}

1.59 £0.08

1.587 £0.077

Af — pn

0.124 + 0.03

0.127 £0.024

AF = At

1.3 £0.07

1.307 +0.069

AF — 20gt

1.29 4 0.07

1.272 £0.056

At — g0

1.254+0.10

1.283 £0.057

AY 5 E0KT

0.55 4 0.07

0.548 £ 0.068

AF — AKT

0.061 £ 0.012

0.064 +=0.010

Prediction for Cabibbo allowed process

A — ¥Tg

0.44 +0.20

0.45+0.19

channel

SU(3) amplitude

branching ratio (1072)

o

AF =Xy

1.5+0.60

1.5+ 0.60

AF = 20t

(=be + b1s +c6 — c15 +ds)/ V2

1.272 £+ 0.056

—0.605 = 0.088

Af —» XK+

0.052 £ 0.008

0.0504 £ 0.0056

A = AT

—(bg — bis + g — c15 + dg + 2€15) /V6

1.307 + 0.069

—0.841 +0.083

e e o
U g

1.6 +0.8

0.54 £0.18

Af — Btq0

(bs — bis — c6 + e15 — dg)/ V2

1.283 £ 0.057

—0.603 = 0.088

£ - AKY

0.334 + 0.067

0.334 +0.065

A} — pK?)

(sin? 0 (—ds + dus + e15) + b — bis — e15)/V2

1.587 +£0.077

0.19+ 041

=0 e
e oTTw

1.43+0.32

1.21+0.21

AF o 20K+

—cg + c15 + dis

0.548 £ 0.068

0.866 £ 0.090

S EKt

0.039 & 0.012

0.047 £ 0.0083

- 0

(sin2 [t} (bﬁ — b5 — 615) —dg + dis + 615)/\/§

0.53 4+ 0.70

0.6 +2.2

= 0770
=) — XK}

0.069 = 0.024

0.069 £0.024

EF - 20t

—dg —dy5 — €15

0.54 £0.18

—0.94+£0.15

20 TtK—

0.221 £ 0.068

0.221 +0.068

=0 0r-0
e - ¥ KS

(—sin? 0 (bs + b1s — e15) + (¢6 + c15 + ds — €15)) /2

0.069 £ 0.024

1.00£0.13

channel

Experimental data

Our work

20 - AKY

V3sin? 6 (bg + bis — 2c6 — 2¢15 — 2dg + €15) /6
+\/§(265 + 2bys — g — c15 — dg — 615)/6

0.334 & 0.065

—0.04 £ 0.63

a(A} — pKY)

0.18 £0.45

0.19+£0.41

2o otK-

(4

cg +c15 +dis

0.221 -+ 0.068

—0:94+1.0

alAf — AnT)

—0.84+0.09

—0.841 +0.083

=0 524t

bg + b15 + €15

121 =+0.21

—0.56 = 0.32

a(Af — X07)

—0.73+0.18

—0.605 + 0.088

(&
=0 =00
e =i 1

(=bs — b1s + ds 4 d15)/V2

0.256 + 0.093

—0.23 +£0.60

—0.55£0.11

—0.603 + 0.088

A 5 2OK

sin @ (—bg + bys + dg + dys) /\/§

0.0504 + 0.0056

—0.953 = 0.040

—06+£04

—0.56 £0.32

0.744
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* Recent progress in the charm
baryon decays
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® Recent progress in the charm baryon decays

The new experiment data in 2022

B(A}f — nnt) = (6.6 £1.2+£0.4) x 1074,
B(AT — pn') = (5.627505 £0.26) x 1074,
B(Af — A°K™) = (6.21 +0.44 + 0.26 +0.34) x 1074, ~ Beslll
BAT - 2TKQ) = (4.8+14+02+0.3) x 1074,

B(A; - X°K*) = (47+£0940.1+0.3) x 1074

B(AF — pr') = (4.73 4+ 0.82 £ 0.47 £ 0.24) x 1074,
B(A] — A°K1) = (6.57 £0.17 £0.11 £ 0.35) x 10~ 4,
B(AT - X°K ™) = (3.58 £ 0.19 £ 0.06 + 0.19) x 107,
B(AT — 7)) = (3.14 £ 0.35 £ 0.11 £ 0.25) x 1073,

B(A] = X7n') = (4.16 £ 0.75 £ 0.21 £ 0.33) x 1073, 7>
a(AF — AOK+) = —0.023 + 0.086 =+ 0.071, < />

Belle

eyl Collaboration
a(A; = 2°K) =0.08 +0.35 +0.14,

(
a(Af - ¥Tn) = —0.99 £+ 0.03 £ 0.05,
(AZ

a(Af — X1n') = —0.46 £ 0.06 £ 0.03.




® Recent progress in the charm baryon decays

The SU(3) symmetry breaking

_ =/0/+ mixing angle (bag model) | arXiv:2210.07211

C
(Chao-Qiang Geng, Xiang-Nan Jin, Chia-Wei Liu)

0.| = 0.1377 arXiv:2211.12960
(Chia-Wei Liu, Chao-Qiang Geng)
——) 0.| = 0.27

The SU(3) symmetry breaking in non- arXiv:2210.12728

(Huiling Zhong, Fanrong Xu, Qiaoyi Wen, Yu Gu)

leptonic decays

A’ = uy(Be)iHE) (Bn)L(M)¥ + ua(B.)i HBY (By)5 (M)*
+us(Be)iH(3) (Bn)k (M)},
Bl - Al . .
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® Recent progress in the charm baryon decays

The SU(3) symmetry breaking

channel

a(AF — pK2)

0.18 £ 0.45

Experimental data(10~2)

a(Af — Art)

—0.775 £ 0.006

AF — pK?

1.59 £+ 0.08

a(Af = 207t)

—0.463 £ 0.018

AY > pn

0.124 £+ 0.03

a(A} = =T 1%

—0.48 +£0.028

AY = An™t

1.3 L0107

a(2) - =7 xt)

—0.6+04

A —5 ¥

3.61 =0.73

al(Af — AK™T)

—0.585 £ 0.052

A s Etgl

1.25 =0.10

a(Ac = X°K™)

—0.55 £ 0.201

AF - 20Kt

0.55 £0.07

a(Ac = Xn)

—0.99 £ 0.0583

AF -5 AFCT

0.0657 £ 0.0040

al(A. = Z1y')

—0.46 £ 0.07

"

0.048 + 0.014

AT =3y

0.314 +£0.044

Af - Xty

0.416 £+ 0.085

Al 230Kt

0.0358 £ 0.0028

E& - 20t

1.6 0.8

=0 0
e — AKS

0.334 £ 0.067

=0 e
e =

1.43 4= 0.32

=20 55Kt

0.039 £+ 0.012

=2 - 1KY

0.069 £+ 0.024

=) s IR

0.221 £ 0.068

x2/d.o.f = 2.82

The experiment
data in not enough
for us to consider
the SU(3)
symmetry breaking
effect in glabel fit.

Expecting more data!
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e Conclusion and outlook
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® Conclusion and outlook

There are an obvious evidence which show that the charm baryon
semi-leptonic and non-leptonic two body decay processes have SU(3)
symmetry breaking effect.

The SU(3) symmetry breaking effect can be explained by the anti-
triplet and sextet charm baryon mixing effect.

The charm baryon decay processes may be a new platform for search
new physics.

We eagerly waiting for data from future experimental facilities.
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