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Introduction

* Lower threshold
* More experiment data
* Richer phenomena

* Not good heavy quark symmetry

* More nonperturbative effect
* More complicated
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Introduction

Symmetry analysis: SU(3)p symmetry!

F(Af — 2%%) = T(A} - ZFq0)

* No dynamics

. At — X0xt 1.29 + 0.07
e SU(3) relations ——="
At — tq0 1.25 + 0.10

SU(3) analysis 1n * Nucl. Phys. B 956, 115048 (2020)

¢ . « JHEP 02, 165 (2020)
recent years. « JHEP 03, 143 (2022)

« JHEP 03, 143 (2022)
* Eur. Phys. J. C 82, no.4, 297 (2022)
« JHEP 09, 035 (2022)
« JHEP 02, 235 (2023)
e arXiv:2301.07443 5
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The charmed baryon two body decays
The L lobal analvsis 21 experiment data 9 SU(3) rreducible amplitudes

branching fraction
channel . = - = — k} {Zk}
Experimental data (1072) SU(3) symmetry analysis (1072) Our work (1072) _ —\. {Z .? J
A — pKY 1.59 +0.08 0.61+0.07 6] | 1.46+047 (7] | 1.36~1.80 [8] | 1.587+0.077 M = @15 (T ) (H15) (TS) Pl + 615( ) ( 15) (TS)kP
AF = 0.124 +0.03 f0.124 +0.035 [6] | 0.114 +0.035 [7] — 0.127 + 0.024 ik i ;
AF — Axt 1.3+0.07 1.3+£007[6] | 1.32+034[7 | 1.30+0.17[8] | 1.307+0.069 +Cl5( 3) (H15){ }(TS)J Pk + dlS( 3) (Hl {J }(TS) Pf:
Af — X0t 1.29 +0.07 1274006 [6] | 1.26+032[7 | 1.27+£0.17[8] | 1.272+0.056 { k}
Af - 2t 1.25+0.10 1.27 £0.06 [6] 1.23+£0.17[7] | 1.274£0.17 [§] 1.283 £ 0.057 _ Vi J
AF - 20K+ 0.55 £0.07 0.56+£0.09 (6] | 0.59+017[7] | 0.50£0.12[8] | 0.548 +0.068 +615( 3) ( ) ( 8) Pk + a‘ﬁ( 63) ( ){Zj'} (TS) ‘Z)l
Af — AKT 0.061 £ 0.012 0.065 + 0.010 [6] | 0.059 + 0.017 [7] — 0.064 + 0.010 j i j
Af 2ty 0.44 £0.20 0.32+0.31 [6] | 0.47+0.22[7) — 0.45 £0.19 +b6( ) ( ){1,_?}( S)kP + (36( 03)[ (H ){33}(T8) Pk
AF — oty 1.5+ 0.60 1.44+0.56 [6] | 0.93+0.28[7] - 1.5+ 0.60 j
AF — DOKH 0.052 £ 0.008 f0.054 +0.007 [6] | 0.055 + 0.016 [7] — 0.0504 + 0.0056 —|—d6 ( ) ( ) {'r, j } ( 8) 3 ‘F)l .
= — 207t 1.6+038 3.8+2.0 [6] 0.93+0.36 [7] |0.01~10.22 (8 | 0.54+0.18
=0 AKY 0.334 + 0.067 5.25+ 0.3 [6] 4154257 | 04740.08 [8] | 0.334+0.065
2 =gt 1.43 40.32 2214014 (6] | 037+£022[7 | 2.24+0.34 8] 1.2140.21
=0 =Kt 0.039 £ 0.012 §0.098 +0.006 [6] | 0.056 % 0.008 [7] — 0.047 + 0.0083 1 8 fO rm faCtors
=0 0K 0.069 + 0.024 0.4+0.4 [6] 395+24[7 | 0.23+0.07[8] | 0.069+0.024
=0 SHK- 0.221 +0.068 5.9+ 1.1 [6] 22.0+5.7 [7] 3.1+0.9 [§] 0.221 + 0.068
asymmetry parameter « _ = q _ q _
channel Experimental data SU(3) symmeiry analysis Our work q6 - G F u(.f 6 g 675 )uj q - alj b) C} d'}
a(Af - pKY) 0.18 +0.45 — — — 0.19 +0.41 . —rrq g .
a(Af — Ant) —0.84+0.09 —0.87 4 0.10 [6] — — —0.841 +0.083 di5 = GFU(f15 915’}/5)u? q=a, b? ¢, d? €,
a(AF — X0xt) —0.73+0.18 —0.35 4 0.27 [6] — — —0.605 + 0.088
a(A+ — T+70) —0.55 £ 0.11 —0.35 £+ 0.27 [6] — — ~0.603 = 0.088
a(E9 — E-nt) —0.6+0.4 —0.987507 [6] — — —0.56 == 0.32
iss = = = E—— JHEP 03 (2022) 143 ¢
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o o
slob 21 experiment data
The global analysis p —
parameters
scalar (f) pseudoscalar (g)
branching fraction
channel Experimental data (1072) SU(3) symmetry analysis (1072) Our work (1072) b6 e 0. 1 1 ]_ :I: 0.0093 0. 142 :l: 0.026
A — pKY 1.59 +0.08 0.61+0.07 6] | 1.46+047[7 | 1.36~1.80[8] | 1.587+0.077
APy 0.124 £0.03 lo.124 £ 0.035 [6] | 0.114 £ 0.035 [7) — 0.127 + 0.024 Cg —0.010 4+ 0.018 —0.106 = 0.078
A — Axt 1.3+0.07 1.34007[6] | 1.32+034[7] | 1.30+£0.17[8] | 1.307 % 0.069
A} — Z0gt 1.29 £0.07 1.27+£0.06 [6] | 1.26+£032[7] | 1.27+0.17[§] | 1.272+0.056 dﬁ —0.042 4+ 0.015 0.024+0.12
Af = a0 1.2540.10 1.274+006[6] | 1.23+0.17[7] | 1.27+£0.17[8] | 1.283+0.057
Af — EOK+ 0.55 £ 0.07 0.56£0.09 [6] | 059+0.17[7] | 0.50+0.12 [8] | 0.548 + 0.068 b15 0.0448 4+ 0.0091 —0.021 = 0.019
Af — AKF 0.061 +0.012 0.065 +0.010 [6] | 0.059 = 0.017 [7] — 0.064 % 0.010
Af =ty 0.44 £0.20 0.32+0.31[6] | 0.47+0.22 [7] — 0.45+0.19 C15 0063 -+ 0018 0140 4 0052
AF — oty 1.5+ 0.60 1444056 [6] | 0.93+0.28 [7] - 1.5 4 0.60
A — SOK+ 0.052 + 0.008 J0.054 +0.007 [6] | 0.055 + 0.016 [7] — 0.0504 = 0.0056 dl —0.018 + 0.014 —0.114+0.12
Ef - B0t 1.6+0.8 38+20[6] | 093+036[7 |0.01~1022[8 | 0.54+0.18 5 ) ) ) )
=0 AKY 0.334 +0.067 5.25 + 0.3 [6] 415+25[7) | 047+0.08[8] | 0.334+0.065
2 =gt 1.43 40.32 2214014 (6] | 037+£022[7 | 2.24+0.34 8] 1.2140.21 €15 0.0382 £ 0.0044 0.185 & 0.024
=05 E Kt 0.039 £ 0.012 J0.098 £ 0.006 [6] | 0.056 = 0.008 [7] — 0.047 + 0.0083
=0 £OKY 0.069 +0.024 0.4+0.4 [6] 395+24 (7] | 0.23+0.07[8] | 0.069+0.024 @ 0.121 £ 0.064 0.22 £0.77
=0 SHK- 0.221 +0.068 5.9+1.1[6] 22.0 +5.7 [7] 3.1+0.9 [8] 0.221 +0.068 I} L L
channel asymmetry parameter « a
Experimental data SU(3) symmetry analysis Our work )
a(AF — pKY) 0.18 +0.45 — — — 0.19 +0.41 X /dOf 0.744
a(AF — Art) —0.84 +0.09 —0.87 £ 0.10 [6] — — —0.841 + 0.083
a(AF — X0xt) —0.73+0.18 —0.35+0.27 [6] — — —0.605 + 0.088
a(AF = =Ha0) —0.55 £ 0.11 —0.35 £ 0.27 [6] — — —0.603 = 0.088 a4 =as —a G;’ =a Ak
(89 — E-7t) —0.6+0.4 —0.9875:57 [6] — — —0.56 +0.32 6 15, 6 + 15
i = E - S — JHEP 03 (2022) 143
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The charmed baryon two body decays

The global analysis Ous wak

parameters
- | | scalar (f) pseudoscalar (g)

B0 520 cos ¢(2a6 + 2015 + bg + bis — dg + d15)/v/2 — sin g(ag + ar5 + ¢ + c15) — — b —0.111 + 0.0093 0.142 + 0.026
20 20y sin ¢(2ag + 2a15 + bg + bis — dg + di5)/V2 + cos p(ag + a5 + ¢ + ¢15) — — 5 i i i :
=0, 50y sin f( cose (2a5 + 2a15 + b + bis + e + 15 + dis — €15) /2 B B Cg —0.010 &£ 0.018 —0.106 £ 0.078
e - sind) (ag + a5 — ds + 615) /\/ﬁ)
-:0_)20# sin 0(sin ¢ (2ag + 2a15 + bg + b1s + 6 + c15 + dis — ex5) /2 B B dﬁ _‘0-042 :I: 0.015 0.02 :I: 0.12

~cos (ag +a15 — do + e15) /V2) bis 0.0448 + 0.0091 | —0.021 £ 0.019
=0 A sin( — cos ¢ (6ag + 6a15 + b + bis + ¢ + c15 — 2dg + 315 + e15) /(2v/3) B -
L —sin ¢ (—3ag — 3a15 — 2b — 2b15 — 206 — 2c15 + dg + e15) /V6) C15 0.063 = 0.018 0.140 £+ 0.052
= , SinH(—sin¢(6a5+6a15+b5+b15+65 +e15 — 2d5+3d15+615) /(2\/5) - -
A dys —0.018+0.014 | —0.11+0.12
=0y e e i Bt -+ ) 2 — . e1s 0.0382 £ 0.0044 | 0.185 + 0.024

—sin ¢ (ag + a15 + bs + b15 — dg) )
o - sin? §(sin ¢ (2a5 + 2a15 + ¢ + c15 + dis) /v/2 B B a 0.121 +0.064 0.22 £0.77
- +cos ¢ (ag + a15 + b + bis — dg)) /

a _ T
x~/d.o.f. 0.744

The parameter a’ can not be determined

/
a=ag— a5, a = ag+ ais.
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Introduction

The charmed baryon two body decays

The global analysis

Strong predictive power

We predict 87 observables in 49 decays, using only 16 input form factors.

Very good symmetry

Very low chi”2 /degree of freedom

rowful tool in charmed baryon two body decays
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Experiment data in 2022

Totaly 28 experiment data

Channel
Lastest measurement in 2022(%)

0.0562F0-924¢ + 0.0026[30]
0.0473 + 0.0082 4 0.0046 4 0.0024[34]

SET T L * More data to test the SU(3) symmetry.

AY — X0nt 1.22 + 0.08 =+ 0.07[33]
0.0621 + 0.0044 + 0.0026 =+ 0.0034[31]

AF = pr/

AY <+ AMKT 65T 2 00017 L000T1 L 0.0035(35]
+ ot : : 021 + 0.033[36] .
R R T  Stronger constrain for SU(3) parameter.

0.047 + 0.009 + 0.001 + 0.003[32]

AL = KT 358 % 0.0019 £ 0.0006 < 0.0019[35)
AY = nat 0.066 + 0.012 + 0.004[33] .
Ao BT | 000 H00M £0008 000 * A good chance to study the undetermined
N, — PH —
a(AF - ME) —0.755 % 0.005 & 0.003[35] parameters
(AT — 207+) —0.463 =+ 0.016 =+ 0.008[35] ¢
a(AF = n*0) —0.48 £ 0.02 = 0.02[36]
a(Z2 ==nt) - ~
a(AF : SOKT) —0.54 + 0.18 + 0.09[35] BESIII [30’31’32’33]
a(AF = AKT) —0.585 + 0.049 =+ 0.018[35] -
a(AT : =) —0.99 £ 0.03 = 0.05[36] Belle [34935936]
a(AF - THy) —0.46 + 0.06 & 0.03[36] 10
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SU(3) symmetry
The SU(3) symmetry in charm baryon two body

decays

The decay of anti-triplet charmed baryons to an octet
baryon and an octet or singlet pseudoscalar meson.

<P7 T8 ZH‘TC‘3>

m
T8ijk = €ijm sy

+ =+

70+1q + g+ 50 A O AC o i
vz atse O p Foe | =AT B =0

P=| # _”T;”‘IKO Ty = - g o c —c

V2 V6 — —_
K_ KO ?’]5 |—|+ |_|0 O

=— =il _2A =

[u— — \/6

- -
12
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SU(3) symmetry
The SU(3) symmetry in charm baryon two body

decays
Hor = 3 CECViVE08% 4 ViV 0% 4 Vv 0%5%) 4 by = s,d
eff — \/§ t\YesVud“i cqVuq“s cdVusYi .C., q=s,a,
i=1,2
O7 " = (q148)v-a(Bp2a)v-a, 03P = (q14ca)v-a(d35925)v-2
.. ) IRA or TDA method?
TDA Hamiltonian SU(3) decompositions in IRA
Hals =—(Hgg" =1, (Hisn = {Hgh® =1,

1

2

32 = —(Hi5)3' = —(His)3” = sin,
s =[Hgls = —(Hg)s =sind,

s = (Hmls =)y —=an®t,

Hamiltonian H,’ withi =35, j =uandk =g¢

with the assumption: V, 4~ Vs = 1 and V gy = —V,s = —sinf =~ 0.2265.
' ' Eur. Phys. J. C 80, no.5, 359 (2020) 13
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The SU(3) symmetry in charm baryon two body

decays
y _ . _ IRA _ AT /7 . ikl 7 \J pl
P ij ¥s o m - k] /
+G3TC[§J]HEH(T3)J;HP"1 +BE(TC3)E (Hﬁ)[_; ](TS):kaj
+as TV HY (Ts) jim PJ" +CT (T,5)i (He) [ (Ts)] P}

= il gkl =y opmo = plid] gkl oy m 21—
+GSTC§ Hi (TS)jlkPm +a6TC§ H; (TS)jmkPI +E6T(ch)z (Hﬁ)Pk](TS);‘ P}g IRA or TDA method?

Py

+D{ (T .3); (H6)P ](Ts)f,-Pk
ik} ;7 ~J

+ATS(T,5)i (Hz) ! (Ty), P/

+a@r T HE (Tg)itm P + a5T'2 HE (Ts) jmi P!
+agT o HE (T Py + @10y HY (T)im; P
+amn TC[;] HY(Tg)imj P + a1z Tc[éﬂ HY(T8)kim P

+a3 Tc[;j] Hgkz (TS)kmlP_;n + &14Tc[jij] kal (T8)imk P i +Birs (TCE)i (Hﬁ)“{;.k} (TS)i PIJ
+ajis Tc[_;;j] HY (Tg)u; P + 516TC[;j]H,f (Ts)il; PX +C:1r5 (T.3)i (Hﬁ)filk} (Ts )i} P li
+a17 Tc[_;;j] HY (T3)iu P{" +ajs TE”H,‘L‘E (Tg)inx Py +E1T5 (Te3)i (Hl_s")yk} (TS)} Pfg
+aoT 2 HY (Tg)uj P +D{5(T.5); (Hﬁ)}ik} (TS)j} P;.

Eur. Phys. J. C 80, no.5, 359 (2020) '*
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SU(3) symmetry

The SU(3) symmetry in charm baryon two body
decays

ATPA = @ T H) ()i P + @ T HY (To)iji P
+as T3 H (Ts) jua Py

+ay Tc[gj ] H¥(Ts) jkm P

+as Tc[gj] H ,-"d (Ts) juc P + ag TC[_%J] Hikl (T38) jme P

+a7 T HE (Tg)itm P + @sT'2 HE (Ts) jut PY"
+ao T HY (Tg)ij Pt + 10T HY (T )imj P
+amn TC[;] HY(Tg)imj P + a1z Tc[éﬂ HY(T8)kim P
+ar3T S HE (Tg)iom PI* + @10 T2 HE (T)imic P
+ais Tc[_;)j] H,! (Tg)irj PI" + 516TC[§J]H$ (Ts)i1j Py,

+ap7 Tc[éj]H:f (Tg)ikg PJ'-" +aig Tc[gj]Hf (Tg)igk P]’?ﬂ (a7, as, ai1) (@12, @13, a) (@17, as, @)
+aig Tc[;ﬂ Hy! (Tg)u; Pi".
Eur. Phys. J. C 80, no.5, 359 (2020) 5
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The SU(3) symmetry in charm baryon two body

decays

ALPA = &\ TS HY (To)iju P + @ T3 HY (Tg)iji P

relations between IRA and TDA

+as T HY (Ts) jiu Py
+dy Tc[gj ] Hikl (T3) jkm P"
+as Tc[éj] Hf (Ts) ju Py + as Tc[%j] HE' (Tg) jmi P
+a7 T HE (Tg)itm P + @sT'2 HE (Ts) jut PY"
+ag T HH (T P + 10T HE (T8)iom; "
+amn Tc[gﬂ HM (T 8)imj P" + a12 Tc[gﬂ H(T8)tim P
+ai3 TC[;j] H (T8)em PT" + &14Tc[_.-ij] H (T8 )ime P}
+ais Tc[_;;j] H,' (T8)irj " + 516TC[_;;j]H,f (Tg)i; P,
+a; Tc[éj] H,! (Tg)iu PJ" + aig ng]H,ff (Tg)i P
+aig Tgﬂ HY (Tg)u; P

1 _ _ _ - -
Ag = 5((13 —as —2a9 — a3 +aia),

1 _ _ _ _ _
B = 2 (@13 — ajs4 — ay7 +ag — 2ay9) ,

1 _ _ _ - _
C6T = E(114—517 —aj + a1 —2ap),

| . _ _
D6T = E(aﬁ—ag+a10—a11—al3+a14),
1 - _ -
El = 5(2a1—2a2—a6+a8—a10+a11+a13
—ai4 +ais — aie — a7 +ag — 2aig) ,
1 _ _ _ _
AL = 5 (@3 +as — a3 —au),
o
Bis = 5 @3 +ais —ay —a),
1 _ _ _ _
C1T5=E(a4+a7—alo—au),
1 . _ _
D1T5=5(a6+ag+a1o+a11+a13+al4),
s L
E15=5(2a1+2a2—a6—a3—a10—6111

—a13 —ays +ais +aie + a7 +a) .

Eur. Phys. J. C 80, no.5, 359 (2020)

ik et 3
AIRA — AT (T 2); (ltiﬁs)d[,-l ](Ts)Ei,P /

+Bg (T,3)i (Hﬁ)?k] (Ts), P/
+CI(T5); (Hé)?k] (Ts)f P,
+EJ (T,5)i (He)Y ¥ (Ts)’ P}
+DI(T.5) (He)gjk] (Ts)i,- P}
+ATS(T,5)i (Hpz) ! (Ty)] P/
+BI5(T5): (H) ' (Te), P/
+CI(T,5)i (H) | (Tw)] P}
+ET(T,3)i (H)! " (Ts)' P}
+D(T,5)i (H), ™ (Ts)} Pl

BEIFIOKE

NANJING NORMAL UNIVERSITY
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SU(3) symmetry
The SU(3) symmetry in charm baryon two body

decays

Eur.Phys.J.C (2020 80:359 THE EUROPEAN ()
° ° ° ° ° https://doi.org/10.1140/epjc/s10052-020-7862-5 PHYS'C AL JOURN AL C %'Efa‘iégr
Find a consistent description in both TS ———

TDA and IRA approaches.

Unification of flavor SU(3) analyses of heavy Hadron weak decays

Xiao-Gang Hel-2342, Yu-Ji Shil?, Wei Wang!

L INPAC, SKLPPC, MOE KLPPC, School of Physics and Astronomy, Shanghai Jiao Tong University, Shanghai 200240, China
2 T.-D. Lee Institute, Shanghai Jiao Tong University, Shanghai 200240, China

3 Department of Physics, National Taiwan University, Taipei 106, Taiwan

4 National Center for Theoretical Sciences, Hsinchu 300, Taiwan

Pointed out though the TDA approach is very intuitive, it suffers the
difficulty in providing the independent amplitudes. On this point, the IRA
approach is more helpful.

The IRA is suitable for

17
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Global analysis

14 —
M= a5 x (T3)i(Hps); " (To)i Pl
+ b5 % (Tﬂqji(H_g]jik} (TS)LPH Af = B0rT (—bs + bis + ce — c15 + ds) / V2
E - {ik} 5 gl AF — At — (b — b1s + c6 — c15 + ds + 2e15) /6
+ 15 x (Te3)i(Hy );j | (T3): B AF - =tq0 (bs — bis — c6 + c15 — ds)/ V2
£ il (Tcﬁ)i(gm,}}d"’“}(ﬁ}jpé AY - pK§ (sin® 0 (—ds + d1s + €15) + bs — bis — e15)/v/2
Jk} Al = EPKT —c6 + c15 + dis
_1_ El:—' X (TEEJE(H_E} ( 3) =+ —F 2+K3 (SiIl2 7, (bs — b15 = 615) == de, + d15 + 615)/'\/5
i :+ =0rt —deg —dis — e
+ ag X (TEJ[R]( ) ( ﬁ] c 7 6 15 15
; [ik] s B = XK (—sin® 0 (bs + bis — e15) + (c6 + 15 + ds — eis))/2
_1_ bﬁ' X (TEEJ (H ) “j}(TS} EO—>AKO \/gsingﬁ(bs—l—bw—ch—ch—2d5—I—815) /6
1 e (Tcﬁ.)[m]( ﬁ){u}(Ta] ’ i +v/3(2bs + 2b15 — c6 — c15 — ds — €15)/6
Ee - XtK™ ce + c15 + dis
+ dg X (T _) [ HJ{U} (TE) PJ 20 5 Bt be + bis + e1s
Ep ~% E%” (—be — bis +ds + d15)/\/§

19
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Global analysis

Ai_ o IO SiIlG(—bs + b1s —|—d5—|—d15) /\/5
Aj — AK+ —sin# (bﬁ — 615 — QCG + 2C15 =+ dﬁ + 3d15 -+ 2615) /\/6
M= a5 X (Tﬂg)i[Hf}?k}(E}in AL - X7 Kg/K} sin @ (—bs + bis + ds — d1s) /2
AL —s o sin @ (—ce + c15 — de + €15) /\/5
ik} A\ pJ
+ blS X (Tcﬁja(H_%]j }(TS)kP; AF = nrt —sinf (ce — c15 + ds + e15)
ik} i ol 2 =X —sinf (b — bis — c6 + c15 + dis + €15) /V/2
e1s % (Tos)i(Hys) V¥ (T5)I P
* Gl ( ;_'1)1( . JJI ( Sh k‘ By — Amt sin® (—be + b1s — c6 + c15 + 2ds + 3d1s + e15) /V6
+ d15 % (Tﬂﬁ)l(HTJSLJk}[TS)jPﬁ Ej_—>2+ﬂ'0 Sin@(bs—b15—06—|—015—d15—615) /\/5
. =F — pK3/K? sin @ (—bg + b1s + dg — d15)
kY ;i ol S/ AL 6 15 6 15
_1_ E].:.r X (Tﬂi}l(Hﬁ}§J }( SJBPF: Ei—)EOK_'- —SiHQ(CG—C15—|—d6—|—615)
£ 1% % (Tc:ﬂ*’“](ﬂﬁ){u}(ﬁ)fﬂ* S S YV E PR YT T
e = At Sing(bs—l—b15 + c¢ + c15 — 2de — 3di5 —|—615) /2 3
13
+ l!7"E~ X (Tﬂj[i ](H ) uj}( 2 St —sin @ (¢ + c15 + di5)
ki .I:I] .:0—)pK Sin9(05—|—015 —|—d15)
+ cg X T3 [ H= <
(Te3)™( EJ{U}(__ , ES—)Z_'N"‘ —sin @ (bs + bis + e15)
g 2 lil‘fi X (T_) [ ﬂj{ij}(T P;gj = - nK3/K? sinf (—bs — b1s + c6 + c15 + ds)
._.c—)H_K+ Sin@(b5+b15—|‘615)
HO HOKS/KL SiﬂG(bﬁ +bis — g — 15 — de)
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AL = pK} (sin? 0 (—ds + d1s + e15) — bg + b1s + €15)
) L 1 1 1 1 /\/5
M = 15 X (Tﬁ)i[H—")}m}(T }';;Pg‘ ~A++ %noK: sin® 0 (ds + dis + €15) 5
¢ bue x (Tah(Hoe N TR PO Zore 70y~ s + 01/ /2
15 % (T3)i(Hs); ™ (T5), P BT R
iy T Ec_) K sin29b—b1—1 —dis — e
4 g (Tcﬁh(Hl_Jj%k}(Tg)‘fPi = _)p?TOL ( ( GSin2 635((:6 iSC)ljf;15)d/i/§ 15)/\/5
=k +
dis X (T=): (Hee) 9 (TT) P e —— i o —eu—dis )
T B (Tcﬁ)i(HlF}E (TS }.'Ji Pﬁ' Ec 2> XK} (—sin® 0 (bs + b1s — €15) — (‘536 -I-C155 +de — €e15))/2
+ e15 X (Tﬂi}!(H }{Jk}( :] =0 KK \/gsin28(b5+bl5—206—2015f2dﬁ+615) /6
; M‘] — —V/3(2bs + 2b15 — c6 — c15 — de — €15)/6
+ as x (Ie3)" (H ){%J}( F'-'-] ~o:c —;{ﬂ};r sin® 0 (c¢ + c15 + d15)
_y|ik = sin® 0 (bs + bis + €15)
_1_ bﬁ. * (TE%J[E ](H ) 'aj}(Tﬂ} Eg%ﬂ’ﬁo Sin29(65+615d15§/\/§
+ C6 X (Tcﬁj[m]( ﬂ){u}(TS]
+ dg x (T3)"™ (Hg) i3 (Tx)i PJ
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£l

(fd — gdvs)u, q=a,b,c,d, Assumption: Form factors are real

Form factors g% = GF

g5 = Gru(fls — 9fsvs)u, q=a,b,c d,e. No CP violation
decay width polarization parameters
dl G%|ps,|(EB, + MB,)
— n n n F 2 2 G 2
dcos Oy =y B[ ) a = 2Re(F % G)x/(|F|? + x2|G[?)
x(1+ ;i - pp.); k = |pB.|/(EB, + MB,).

22
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Global analysis

{ } Af = Etq COS bs + b1s — cs + c15 + dﬁ)/\/i_ sin ¢(—ae + a5 + dis)
e oo 0 ik =1 j 1 Aj_ — 2+77’ sin ¢(—2ag + 2a15 — be + bis — c6 + c15 + ds)/\/i-l— cos ¢(—ae + ais + dis)
M E— ﬂ-lﬁ' }‘: (TL.E)'E(H ")j (TS}EPI A+—)pn Sin@(COqu(*2ae+2&15*C(5+C15+d5*€15)/\@
Y r—m a —sing (—as + ais — bs + bis + dis + €15) )
e b15 % (Tgiji (Hﬁjj }(TSJEP;J AF s gy sinB(SinCﬁ’((—Qas +2a15 —b co -2615 T els;))/\/i
+cos¢(—as +ais —bg +bis +dis +eis
o {'I':k} =l J ! i 13 Sine(cos¢(—2ﬁ5+20157b6+b15766 +C15+d15+815)/\/§
+ {‘:15 '}{ (Tﬂﬂ)l(Hl Jj (TSJI Pk - o & —Sin¢(—a6+a15+d5—615))
T — =r o 5ty sin 0(sin ¢ (—2ae + 2a15 — bs + bis — c6 + c15 + dis + €15) /V2
+ dis x (T3)i(Hs) " (Tx) . P 2 il e i Doz
—t Sil’l2 0(cos¢ (20,5 — 20,15 -+ Cg — C15 — d15) /\/i
i {Jk} T i ol ey —sin ¢ (as — ais + bs — bis — ds) )
_1— Ele_.' }{ (TLEJE(H]_S}E (Tsijk =+ %p?’]’ sinzﬁ(singb(QaG—2a15+cﬁ—cl5—dlg,)/\/i
ik ¥ + cos ¢ (a6 — a15 + bs — bis — de) )
_1_ ﬂ.-Ei, }{ (TE\. J[ ]( ){EJ} ( ﬂ] P Eg—)EOT] COS¢(2£IG+2(115+b5+515*d5 +d15)/\/§*5i1’1¢(66+815+C6+(315)
[.ih] o Eg — ﬁo?j’ Sil’lqb(2(15 + 2(115 + bs + b15 = dﬁ + dlg)/\/i + COSs qb(as + ais + Ce + 615)
_1_ bﬁ- % (TEEJ (H ) 'ﬂj}(TS} =0, 50, sin 0( cosd (2as + 2a15 + bs + b1s + ¢6 + 15 + dis — e15) /2
[.Iﬂ] . I © —sin¢ (ag + a1s — de + €15) /\/5)
= 32 —0 0. sin f(sin ¢ (2a6 + 2a15 + bs + b1s + ¢c6 + c15 + dis —e1s) /2
= b3,
+ EE }{ (TL.%J (Hﬁ){'ﬁ-J}(T ]I Pk - i 7CDS§D(GG+G1570!G+€15)/@
- ——mn 1 :8 A ( — COSgb (6&6 + 6ai1s + bs + bis + cg + c15 — 2ds + 3dis + 815) /(2\/5)
+ dE X (T ) [ E-J'{“-j}(T ) .F;é} 7T0+71q 4 K+ o —sin ¢ (—3as — 3ais — 2bs — 2b1s — 2¢6 — 2c15 +d6+815)/\/asin9
V2 0 w0 . Ko (—sin¢ (6ag + 6ays + bs + bis + cg + c15 — 2dg + 3d15 + €15) /(2V/3)
P _ 7T_ —’ﬂ'o-i-??q KO ¢ + COSQ:) (—3(16 — 3a15 — 2bg — 2b1s — 2c6 — 2c15 + de + 615) /\/é) sin 8
\/§ =0 5 ny sin® 8(cos ¢ (2a6 + 2a15 + ¢ + c15 + dis) /\/5
K- KO " i —sin ¢ (ag + axs + bs + bis — ds) )
- =0y sin” §(sin ¢ (2a6 + 2a15 + c6 + 15 + dis) /V2
) ‘ + cos ¢ (as + a15 + bs + bis — de) )




Global analysis

Redefination

/
a =EL6+£E15,
a ___ _a a
g = g6 — 915

ag — a15,
fg o f{l5a
ff? + fﬂ:'n

9" = gg + gis.

The channel depend on a

The channel depend on

—

a’

—

AF - 2ty

BEIFIOKE

COSs qb(*Q(lG + 2(115 = bﬁ + b15 — Cp + C15 + de)/\/if sinqﬁ(—as + ais + dls)

At T

sin ¢(—2as 4 2a15 — be + bis — ¢6 + c15 + ds) /v/2 + cos p(—as + a5 + dis)

sina(cosqb (—2a6 + 2a15 — 6 + c15 + de — €15) /\ﬁ

A = py
—sin¢ (—ag + a5 — bg + bis + dis + 815))
AF = prf sin 0( sin ¢ (—2as + 2a15 — c6 + c15 + ds — €15) /V2
+cos ¢ (—ag + ars — bg + bis + dis + 815))
Tt 5 Tty sin 0 ( cos ¢ (—2a6 + 2a15 — b + b1s — c6 + c15 + di5 + €15) /V2

—sin¢ (—ag + a15 +ds — e15) )

Sin@(Sintﬁ(*?% + 2a15 — b + bis — ¢6 + ¢15 + dis + e15) /\/5
+cosp (—as +ais +ds — e15) )

sin” 0( cos ¢ (2a6 — 2a15 + cg — 15 — dis) /V2

=+
=y —sin ¢ (as — ai5 + bs — b1s — ds) )
=+ s prf sin® 0(sin ¢ (2ag — 2a15 + ¢ — c15 — d15) /2
+ cos ¢ (as — a15 + bs — b1s — ds) )
= 5077 cos ¢(2ae + 2a15 + bs + bis — ds + dls)/\/i — sin ¢(as + a15 + ¢6 + ci15)
EY - %' | sin¢(2as + 2a15 + b + bis — de + di5)/v/2 + cos p(ag + a5 + 6 + ci5)
=, 2077 siné)( cos¢ (2ae + 2a15 + bg + bis +c6 + c15 + dis —e1s) /2
—sin ¢ (ag + a15 — de + €15) /\/5)
20 5 204 sin 0(sin ¢ (2a6 + 2a15 + be + bis + c6 + 15 + dis —e15) /2
—cosp (ag + a1z — de + e15) /V2)
20 4 Ap (— cos¢ (6as + 6a1s + be + bis + c6 + c15 — 2ds + 3d1s + €15) /(2v/3)
—sin @ (—3as — 3a1s — 2bg — 2b15 — 2c6 — 215 + ds + e15) /V/6) sin 6
=0y Ay (— sin¢ (6as + 6a1s5 + bs + bis + c6 + c15 — 2ds + 3d15 + e15) /(24/3)
+ cos ¢ (—3as — 3a1s — 2bg — 2b1s — 2¢6 — 2¢15 + dg + €15) /\/f_i) sin @
= e sin? §(cos ¢ (2as + 2a15 + ¢6 + c15 + dis) /2
—sin ¢ (as + a15 + bs + b1s — de) )
S sl sin® 0(sin @ (2as + 2a15 + c6 + ¢15 + dais) /\/i

+ cos ¢ (as + a1s + b + bis — ds) )
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Branching ratio

Channel Latest measurement in 2022 (%) Experimental data (%) Previous work (%) [14] This work (%)
A} - pKY 1.59 + 0.08 [37] 1.587 +0.077 1.606 + 0.077
AY = py e 0.142 +0.012 [37] 0.127 +0.024 0.141 +0.011
0.0246
A = pif 0-0473(;0(5).6020—:?3}214 0%8402160[38]2 4 [34] 0.0484 + 0.0091 [30,34] 0.27 +£0.38 0.0468 + 0.0066
AY = An™ 1.31 £ 0.08 + 0.05 [33] 1.30 £+ 0.06 [33,37] 1.307 £ 0.069 1.328 £+ 0.055
Al = X0+ 1.22 + 0.08 + 0.07 [33] 1.27 + 0.06 [33,37] 1.272 £ 0.056 1.260 + 0.046
Af = Ttg0 e 1.25 £ 0.10 [37] 1.283 4+ 0.057 1.274 + 0.047
Af - Bk~ e 0.55 £ 0.07 [37] 0.548 + 0.068 0.430 £ 0.030
AF - A’Kt gggg’l] i 888;‘; i gggf? i ggggg Sg 0.064 + 0.003 [31,35,37] 0.064 + 0.010 0.0646 + 0.0028
Af =Xy 0.416 +0.075 = 0.021 + 0.033 [36] 0.32 £+ 0.043 [36,37] 0.45 +£0.19 0.329 + 0.042
A =Xty 0.314 £ 0.035 £ 0.011 £ 0.025 [36] 0.437 £ 0.084 [36,37] 1.54+06 0.444 4+ 0.070
A - Z°K+ 0. (?3231%%3?3 i ggg[l) ;E iobo.gg 1[932[]3 5] 0.0382 + 0.0025 [32,35,37] 0.0504 +0.0056 0.0381 +0.0017
A = nxt 0.066 + 0.012 + 0.004 [33] 0.066 + 0.0126 [33] 0.035 +0.011 0.0651 + 0.0026
Af - ZtK° 0.048 +0.014 + 0.002 £+ 0.003 [32] 0.048 +0.0145 [32] 0.0103 +0.0042 0.0327 + 0.0029
Bf —» 205 e 1.6 +0.8 [37] 0.54 £0.18 0.887 £ 0.080
B — AKS 0.32 +£0.07 [37] 0.334 + 0.065 0.261 4+ 0.043
B) 5 B gt 1.43 +0.32 [37] 1.21 £0.21 1.06 +£0.20
B - B Kt 0.039 + 0.012 [37] 0.047 4+ 0.0083 0.0474 + 0.0090
= - 20K? 0.054 +0.016 [37] 0.069 + 0.024 0.054 +£0.016
B K- 0.18 +0.04 [37] 0.221 4+ 0.068 0.188 £+ 0.039
Asymmetry parameter o
Channel Lastest measurement in 2022 Experimental data Previous work [14] This work
a(Al = pK?Y) e 0.18 £ 0.45 [37] 0.19 + 041 0.49 +0.20
a(Af = Ax™) —0.755 £+ 0.005 £+ 0.003 [35] —0.755 £+ 0.0058 [35,37] —0.841 4+ 0.083 —0.7542 + 0.0058
a(Af = Z0x) —0.463 £+ 0.016 4+ 0.008 [35] —0.466 £+ 0.0178 [35,37] —0.605 4+ 0.088 -0.471 £ 0.015
a(Af - =ta®) —0.48 +0.02 +0.02 [36] —0.48 + 0.03 [36,37] —0.603 £+ 0.088 —0.468 + 0.015
a(B? — E~xt) e —0.64 £ 0.051 [37] —0.56 £ 0.32 —0.654 £ 0.050
a(AF — Z'KT) —0.54 £ 0.18 = 0.09 [35] —0.54 £+ 0.20 [35] —0.953 4+ 0.040 —0.9958 4+ 0.0045
a(Af - AKT —0.585 +0.049 £+ 0.018 [35] —0.585 £+ 0.052 [35] —-0.24 £0.15 —0.545 £+ 0.046
a(Af - Ety) —0.99 + 0.03 4+ 0.05 [36] —0.99 + 0.058 [36] 034+38 —0.970 £ 0.046 o5
a(Al = Zty) —0.46 + 0.06 + 0.03 [36] —0.46 + 0.067 [36] 0.8+1.9 —0.455 + 0.064
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Global analysis

The globe fit of antitriplet charm baryon two body decays

SU(3) symmetry parameters from fitting (x?/d.o.f.=1.21)
Vector(f) f* =0.0110 £ 0.0028 f& = 0.0152 £ 0.0065 f§ = 0.0252 £ 0.0050 |f§ = —0.00976 + 0.00566
fls = —0.0114 £ 0.0030 ffs = 0.0105 £ 0.0057 | fis = —0.0179 £+ 0.0022| ff5 = 0.0564 + 0.0062
. B i &
Asinl-vectorle) 5;;; = —0.028 + 0.008 ge = —0.169 £ 0.008 dge, = 0.086 + 0.013 g = —0.047 £ 0.010
g15 = 0.0801 + 0.0052 gis = 0.010 £ 0.012 gis = —0.0274 £ 0.0060| g7s = 0.0148 + 0.0065

The observable provide the most chi”2:

See Chia-Wei Liu’ tal
a(A., — X'KT) = —0.9958 &+ 0.0045 a(Ae = XOKT)ep, = —0.5440.1840.09

206 standard deviation

L. K. Li et al. [Belle], Sci. Bull. 68, 583-592 (2023) d0i:10.1016/j.s¢ib.2023.02.017 [arXiv:2208.08695 [hep x0002 ex]].
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predictions

Channel  [|Branching ratio(10~2)] a A} - 2Kt 0.0381 £ 0.0017  |—0.9959 =+ 0.0044 AF - pK? 1.688 = 0.080 0.56 = 0.20
AT s xont L.260 £ 0.046 0470 £ 0.015 AF — AKt 0.0646 & 0.0028 | —0.545 + 0.046 Af —»nK*t | 0.001022 +0.000091 | —0.980 % 0.019
AT = Ant 1328 £ 0.055  |—0.7542 + 0.0058| |AZ = ETKS/K?|  0.0327 4 0.0029 —0.5240.11 B < 3Pkt 0.01156 + 0.00033 | —0.9961 = 0.0014
Af — otg0 1.274 + 0.047 —0.468 + 0.015 AY - p?TO 0.021 +0.010 —0.21 +0.18 =2 s AKT 0.00441 +£ 0.00019 0.624 4+ 0.033
AY — pK2 1.606 + 0.077 0.49 + 0.20 Al = nat 0.0651 4 0.0026 0.533 £0.047 Er - Tk} 0.95 £ 0.35 0.57 £0.28
AY 5 BE°kT 0.430 &+ 0.030 0.955 + 0.018 =t - 20t 0.3194 + 0.0088 —0.728 + 0.018 EF — pn® 0.00046 £ 0.00021 —0.29+0.38
B KD 0.77 + 0.32 0.29 + 0.29 EF = An" 0.0222 £ 0.0032 —0.16 = 6.17 Ef —» nat 0.00619 £ 0.00040 0.945 + 0.020
=+ - i 0.887 + 0.080 —0.902 + 0.039 51 -5 Btet 0.247 + 0.020 0.46 £ 0.19 =0 EOKJ% 0.069 £+ 0.019 —0.51+0.29
20— 2OKY 0.054 £ 0.016 —0.75+£0.24 =f - pK3/K} 0.177 £ 0.016 —0.361 £ 0.081 =0 _, AK? 0.243 + 0.043 0.996 + 0.043
- ——— . B 3 E'KT 0.1361 + 0.0063 0.371 + 0.036 _ _
3 = ' ' o 3 L 0.00014 &+ 0.00030 03+23 =0 5 opr 0.00082 £ 0.00029 0.87 £ 0.40
=0y ot g 0.188 <+ 0.039 0.98 + 0.20 =9 5 An° 0.0375 + 0.0076 0.74 4+ 0.16 =052 KTt 0.00258 + 0.00049 —0.689 4+ 0.050
e 5w 1.06 £+ 0.20 —0.654 + 0.050 20 5 Xte~ 0.0116 + 0.0026 0.96 + 0.25 Z2 — na® 0.00194 £ 0.00031 0.9997 + 0.0091
=0y 50,0 0.130 £ 0.051 —0.28 £ 0.18 Eo = pK~ 0.0138 £ 0.0045 0.89 + 0.38
20— X rt 0.057 £ 0.011 —0.723 + 0.050
20 5 nKg/K? 0.0234 + 0.0060 0.66 + 0.34
=0 ="Kt 0.0474 + 0.0090 —0.610 4 0.048
=0 » =°KY/KY 0.0114 + 0.0023 0.87 £+ 0.30

We predict 80 observables in 45 decays!

27



BEIFIOKE

Global analysis NANJING NORMAL UNIVERSITY

predictions

arXiv:2311.06883: Br(A — pr°)esp = (1.5675 2 +0.20) x 107 Br(Af = pr®) = (2.1+£1.0) x 10~ *

arXiv:2309.02774: o(AF — =°K*),,, = 0.01 £0.16 & 0.03 a(AfT - Z'KT) =0.99540.018
See Chia-Wei Liu’ tal
JHEP 11 (2023) 137 Br(A} — pn)esp = (1.57£0.11 £ 0.04) x 1073 Br(AF — pn) = (1.41£0.11) x 107°

nowful tool in charmed bar
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* Analysis of undetermined SU(3) parameter
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Analysis of undetermined SU(3) parameter

"45 DA

(] A
NormaL U®

relations between IRA and TDA

=a TV HY T P + TS HY (Ts)j1 P

+asT Y HY (Ts) ju P

+a4 Tc[gij] H (Tg) jim P"

tasT S HF (Ts) ju P + a6 T 5 HE (Tg) jm PY"
+a; Tc[;j] H* (T3)iim P + as TC[;HH H(Ts) jmt B
+ag Tclgj]H,-H (Ts)uj P + &10T£j]Hfl (T Dimi P
+an Tc[éj] HM (T 8)imj P" + a12 Tc[gj] H(T8)tim P
+ar3 Tc[éj] H{ (T8)im P" + 14 Tc[éj] H (T8 )ime P}
+ais TC[;j] Hy (Tg)ikj P" + 516TC[_;;j]H,ff (T3)uj Py,
+ay7 Tc[éj] H,! (Tg)iu PJ" + aig Tgﬂ Hy! (Tg)i P}"
+aio Tc[éj] HY (Tg)u; P

1 _ _ _ _ _
A£=§(a3~a5—2a9—a13+a14),
s L
By = E (a13 — a4 — a7 +as — 2ay),
P
ct = 5(a4—a7—a10+a11—2012),
_ _ _
Dl = E(aﬁ—ag+a10—a11—a13+a14),
1
El = 5(2[11—2[12—&6+Ezg—6‘110+é11-H313
—a14 +ais — aie — a7 + aig — 2ai9) ,
1 _ _ _ _
AL = 5 @3 +as —aiz —au),
o
Bis = 5 @3 +ais —ay —a),
1
T
C15=§
B L
Dk = 5 (as + ag + ayo + a1 + a3z + aa),

(a4 + a7 —ayo — ar),

1 _ _ _ _ _
E1T5=5(2a1+202—06—08—a10—a11

—a13 —ays +ais +aie + a7 +a) .

ALRA = AT(T )i (He)!M (T)] P}

+BY (T,3)i (He) " (Ts), P/
+CI (T,5)i (He)(Ts)] P
+EL (T,5)i (He)!(Ts)', P}
+D6( 3)i (He)! (T, P
(T (HR  To)l P
+Bls( 3):(H15){Ik}(T )kPJ
+C15( 3) (HE){”‘C}(T )I Pk
+ET(T,5)i (H)! " (Ts)' P}
+D1TS( T.3)i(His S)Fk}(Tg) Pk-
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relations between IRA and TDA (@, G1s) (@2, @)
IAg %(a3 as —2a9 — a1z + ai),
BY = % (@13 — ars — a7 +aig — 2ay) ,
1
C6=5(a4 ar —ayo +an — 2a12) ,
D{ =l(d6—é8+¢_110—f_111—[113+[114) d u
6 % ’ (ar,as, ar) (@12, @13, G14) (@17, @1s, G1g)
E{ = 5(251—252—56+58—é10+ﬁ11+513 Tk =
A — i — i G - k
I l—a14+a15—a16—a17+a18—2a19), A:;RA Aﬁ( 3)I (H )[l ](TS)kPI (T3)I(H )I (T )ka
Al = 5 @ +as —ai —aw), k k
PSP R —— +B§ (T.3)i (Hy)} ](Ts)sz BI\(T,3)i(His); (Ts), P/
B k k
chy= L @ran-an-am, +CI (T,3)i(Ho)™M (Ts)] Pl +CI5(T,2)i(Hp) [ (Tw)] Py
D1T5=1(é6+5s+¢'110+5111+ﬁ13+f¢14), k {jk} !
ET_%(T + 2 — g — @ — g — G +EL (T.5)i(Ho)? | (Ts); Pl +Eis(T,3)i (His) " (Ts)'; P
Is = 5 (241 +28) — g — Gy — o — an k k
413 — G4+ s + g + 17 + 1) +D{ (T,3)i (He) ¥ (T, Pi +D1s(T,3)i (Hys)™ (Ts)' Pi. .
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Helpfull for estimating in theory

relations between IRA and TDA (@, drs) (@, ax)
IAg %(a3 as —2a9 — a3 + a),
BY = %(am ajs — a7 +ais — 2a) ,
1
CGT—E(‘“ a7 — ayo + ai — 2az) ,
DT _l(aﬁ—ds+510—511—5113+5114) d p
6~ 5 ’ (a7, as, flu) (&127 a13, (7,14) (al'?v 18, d19)
Eg:%(2&1—2&2—&6+58—ﬁ10+5111+ﬁ13 (ik} =
R N T " i
I l—a14+a15—a16—a17+018—2a19), A:;RA Aﬁ( 3)I (H )[lk](Tg)sz ( 3)! (HE) (T )kPl
AL = 5 (a3 +as —apz —aw), k k J
BlT5=%(&13 +ais — a7 —an), +Bﬁ( i)z(Hé)[I ](TS)kPI B (TC—E’)I(HE){I }(T )kP
T - = - . k
C15=%(a4+a7—a10—011), +C6 ( 3) (Hﬁ)[lk](T )f Pk +C15( 3) (Hls){l }(T )J Pk
D1T5=1(é6+5s+¢'110+5111+ﬁ13+f¢14), k {jk} !
ET_%Q- S +EI(T,5)i(He) (T ) P +E{5(T3)i(Hyz)" (Ts) Py
Is = 5 (241 +28) — g — Gy — o — an k k
413 — G4+ s + g + 17 + 1) +D{ (T,3)i (He) ¥ (T, Pi +D1s(T,3)i (Hys)™ (Ts)' Pi. .
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The channels depend on a’ '

ES — EO'.'] Ccos qﬁ(2a5 + 2a15 + bg + b1s — de + d15)/\/§ — sin qb(as + a5 +cg + 615)
ES — EO?}" sin q5(2a6 + 2(115 -+ ba + b15 — de. -+ d15)/\/§ + cos gb(ae + &g+ + 015)
il 30 Sin@( coSQp (2(16 + 2a15 + bg + b15 + cg + c15 + dis — 615) /2
Se T ,
—sin¢ (as + a15 — ds + €15) /\/5)
=0 _y 520,/ sin @(sin ¢ (2a6 + 2a15 + bs + bis + c6 + c15 + dis — e1s) /2
e n
— cos ¢ (as + a15 — ds + €15) /\/5)
=0 A ( — cos ¢ (6ae + 6a1s + bs + bis + c6 + c15 — 2ds + 3di15 + €15) /(2\/5)
¢ —sin ¢ (—3&6 — 3a1s — 2bg — 2b15 — 2¢c6 — 2¢15 + dg + 615) /\/6) sin @
20 s Ay (— sin ¢ (6as + 6a15 + b + b1s + c6 + c15 — 2ds + 3d15 + €15) /(2V/3)
‘ +cos ¢ (—3ae — 3a15 — 2bg — 2b15 — 2¢6 — 2¢15 + ds + €15) /\/6) sin 6
—0 SiIl2 Q(COS Qb (2&5 + 2&15 4+ ¢ + 15 + d15) /\/§
Ea. — nm _
—sin ¢ (as + a15 + be + b1s —ds))
—0 / sin® O(sin ¢ (2a6 + 2a15 + c6 + 15 + dis) /V2
Ze — nm
+ cos ¢ (as + a15 + be + bis — de) )

f _ rpal/pa _ litE 8
Define the ratio: ri =Y T =9%/g

Reasonable range: rf9) e [-1,1] 3
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60 2.0 8
50F = Br(Z%->="p) 1 — Br(=.°->5%7) 5p =By 1 0.20 — BHE,%>A%)
~ 40} - Br(=.%->="n) — 1.5¢ - B{(=.0-53%7) ] B _ ol — BAE,O-A%) ]
3 3 i =0
< 30} . X
i d o oy 0.10 ]
M 20f oM m
10k 0.5 0.05} |
o - —— T I M e 0.00E=== . —
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r ' # r
- ; ; ; - - : 1.0 - : - - - 25 : - - - e 0.20
12} = Br(Z."->="n) ] 0.8l - Br(%,°->:%) ] 20k = Br(Z.->A%))
a0l - Br(z,"->=n)) [ ~ Br(=.°->5%7) i = BrE."->A%7) 0.15¢
X, X 06 X 15
= 6F (0'd 0.4F 14 10k 0.10
m ” m m -
ke 0.2} 05t 0.05}
o= — = ! 00— e . P ] 0.0 P 0.00
-30 -20 -10 0 10 20 30 -30 -20 -10 0 10 20 30 -30 -20 -10 -3

r¢ r¢ r9

* the branching ratios of decays which involve final state n change slowly.
* decays involving i’ exhibit high dependence on ri®,
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Analysis of undetermined SU(3) parameter

prediction

scanning the branching
varying /(9 ¢ [_17 1]- fraction on the r! —rg plane
Br(E, — E’n) ~ [0.193, 0.446]%, Br(=0 — =04) > 0.002%,
Br(2% — x%) ~ [0.0118,0.0333]%, Br(2% = %) > 9 x 1077,
Br(Z) — A’n) ~ [0.0039,0.0139]%, Br(E, — A’7') > 4.8 x 107°,
Br(Z° — nn) ~ [0.00009, 0.00066]%. Br(Z2 — nry') > 6 x 107,
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Analysis of undetermined SU(3) parameter

Conclusion

* We carried out an SU(3) symmetry analysis for charmed baryon two body decays.

* We can obtain 16 SU(3) irreducible amplitudes with y2/d.o.f. of 1.21 indicating a very
reasonable fit conforming to the results that SU3) sym x0002 metry describes T3 —
T8P very well.

* We find one observable provide the most chi”*2:

* There is one parameter a’ still can not be determine.

* By vary the rf and r2 in a reasonable region, we can give a roughly prediction.

||

Eg Y E()n(f)’Eg N 20,0(!)’:2 3 AO’I)("),ES s nn(!)

We eagerly await data from future experimental searches!
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Thanks!
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