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MOTIVATION

» Rich experimental data in three-body processes
» Complicated structure of Hadrons

» Direct calculation of three-body processes are extremely
hard

1] C. Q. Geng, Y. K. Hsiao, C. W. Liu and T. H. Tsai, JHEP 1711, 147 (2017)
2] C. Q. Geng, Y. K. Hsiao, C. W. Liu and T. H. Tsai, Phys. Rev. D 97, no. 7, 073006 (2018)
3] C. Q. Geng, Y. K. Hsiao, C. W. Liu and T. H. Tsai, Eur. Phys. J. C 78, no. 7, 593 (2018)

4] C. Q. Geng, Y. K. Hsiao, C. W. Liu and T. H. Tsai, arXiv:1810.01079 [hep-ph].



SU(3) METHOD

SU(3) FLAVOR SYMMETRY

» Quark triplet
-

¢ =|d
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» Meson octet ¢ G
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SU(3) METHOD

1 7k
» Baryon octet 4'¢’q Y
n(ddu) p(uud)
- LA L y0 + i
\/EA +—\/§E 1 > 1 0 P 1/ Auds +1
B = > TEA — 7§Z n B 0) 15
— —0 B \/E A Y. (dds) .Zo(uds) Y "(uus)
_ — - 3 _
= (ssd) = O(ssu)

» Charmed baryon anti-triplet ¢'¢’c
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EFFECTIVE HAMILTONIAN IN SU(3) LANGUAGE

» Effective Hamiltonian :

Hers = C\;/ﬁ{V Vd(c+0i+c 0r + V..V, i(c+O%F +c_07 )+Vchu3(c+OiS+c_Od_S)}
1
Ol = 5 (ad) (5¢) £ (5d) (iic) (c_,cy) = (1.78,0.76)
1 L o
01 = > Seuar(@0)(@0) F (@) (uc)
q',q=d,s




SU(3) METHOD

EFFECTIVE HAMILTONIAN IN SU(3) LANGUAGE

» Effective Hamiltonian :



SU(@3) METHOD

EFFECTIVE HAMILTONIAN IN SU(3) LANGUAGE

» Effective Hamiltonian :

H(6)" S. = sin 6,

2
287

0 0 0
H6)=[ 0 2 —2s (c—,cy) = (1.78,0.76)
0 —2s.



IRREDUCIBLE AMPLITUDES

CHARMED BARYON DECAY

B. — BMM’
3 - S®R8XS8



IRREDUCIBLE AMPLITUDES

CHARMED BARYON DECAY

B. — BMM’



IRREDUCIBLE AMPLITUDES

MESON PAIR FLAVOR TENSOR

IMM") = |spacial) ® |color) ® |spin) ® |flavor)
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IRREDUCIBLE AMPLITUDES
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IRREDUCIBLE AMPLITUDES

MESON PAIR FLAVOR TENSOR

IMM") = |spacial) ® |color) ® |spin) ® |flavor)

rt+ 11 T

Symmetric Symmetric Symmetric Symmetric

Symmetric



IRREDUCIBLE AMPLITUDES

MESON PAIR FLAVOR TENSOR

(M)g(M’)f =8R8 =(1D8®27)sym © (8D 10 10) 44,



IRREDUCIBLE AMPLITUDES

MESON PAIR FLAVOR TENSOR

(M)L (M) =828 = (1®8D27)gym ® (8 1P 10) 45,



IRREDUCIBLE AMPLITUDES

SU(3) IRREDUCIBLE AMPLITUDES

(Be|H(6)|BaMM') =

L(B)E (M) (M), H(6) 6T + a(By)F (M) (M), H (6) T
a3(By); (M) (M');,, H(6);T" + as(By)i (M)} (M');* H(6) 1 T
a5 (B, (M) (M")E,H(6)uTY + ag(B,,), (M) (M) H(6) 0, T




NUMERICAL RESULTS

DATA INPUT AND REPRODUCTION

data |our results data |our results

10°2B(Af — pK—7t) [3.4+£0.4| 3.3+1.0 |[103B(Af - =2 K r")[6.24+0.6| 6.3+£0.6

102B(Af — pK®)) [1.6+0.4| 0.9+0.1 [|10°B(Ef - ZE 7ntnT) 6.1 +£3.1] 7.2+£2.0

103B(AS — A’KTK®) (5.6 +1.1| 5.7+ 1.1 || 103B(Af — pr—7nT) [42+£0.4]| 4.7+£1.6

102B(A}f — A%7Tn) [22+£0.5| 21£0.9 || 10*B(Af - pK~K*)|5.2+£1.2| 5.1£2.1

10°B(Af — X rt77)(444+0.3| 44+£35 || 10°B(A} — pKTn~) [1.0£0.1| 1.0£0.1
10°B(Af — X 777 +) [1.9+£0.2] 1.9+ 1.3
102B(Af — 297t 70%) [2.24+£0.8] 1.0£0.8
10°B(A} — S+#%70) [1.3+£0.1| 1.3+£1.3
103B(AF — XTKT77)|2.1 £0.6| 3.0+ 0.4
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MINIMUM CHI-SQUARE FITTING

(|CL1|, |CL2|, ‘a3‘7 ‘CL4‘, ‘&5‘, ’a’6’) — (91 -

15.4

- 0.6, 4.6 -
+1.4,4.2

(6ass O s Oy Oue s Oac) = (164 £ 5,135 + 5, —30

X°/d.o.f =84/3 =28,

-0.2,8.2 -

-0.3,2.9

T 0.2)G€V2

0.4

+ 13,24 £ 3,120
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SOME PREDICTIONS

Be.yum = BAS — BaMM')
CF mode |our result|| CS mode [|our result|| DCS mode |our result
102 By + 70,0 | 3.5 £0.8 || 10*By+ropc0 | 8.6 £2.6 || 10°Bg+ gogo | 2.0+ 0.5
10°Byy+ oo | 5.2 £ 1.2 || 10° B+ o0 | 3.5 £ 0.4 || 10°Byogope+ | 2.0+ 0.6
103 Byt je+ - [ 3.0 £0.7 || 103 Byooge+ | 1.2 £ 0.3 [[10°Bs— s g+ | 2.0 £ 0.5
10" Byt o0 | 2.8 £0.6 || 10*Byog+ o [8.3£2.5 || 10°B,ox0 | 5.0+0.5
10%Byo+,0 | 3.4+ 0.8 || 10°Byoge+,0 | 1.8+ 0.2 || 10°B,05+ |[5.0£0.5
10%Bso g+ o | 0.5 £ 0.1 | [10* By g+ [ 3.3 £ 2.3 || 10°B, 1+ o | 1.0+ 0.1
10?Bzojorc+ |4.5+0.8 | 10°B,000 |2.4+0.8
10?Bzop+go | 8.7+ 17| 10°B,0,0 |3.7£0.9
1028, 00 |2.840.6 || 10°B,0z0 [4.3£1.0
108+ go |0.9£0.8 [ 10*B,0,0 |4.7+1.0
10°B,+,0 | 7.3+ 1.8
10°B, jc+ jeo | 5.9+ 1.3
10°Brogogc+ | 4.5+ 0.8
10°Bo,+ o | 8.8 £ 1.5
10*Bpogc+n0 | 1.9£0.6
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SOME PREDICTIONS

B(AT — AnT7%) =0

Be.yum = BAS — BaMM')
CF mode |our result|| CS mode |our result|| DCS mode |our result
102 By + 70,0 | 3.5 £0.8 || 10*By+ropc0 | 8.6 £2.6 || 10°Bg+ gogo | 2.0+ 0.5
10°Byy+ oo | 5.2 £ 1.2 || 10° B+ o0 | 3.5 £ 0.4 || 10°Byogope+ | 2.0+ 0.6
10%Bs+ g+ j— | 3.0 £ 0.7 || 103 Bysopope+ | 1.2+ 0.3 |[|10°Bg— g+ g+ | 2.0+ 0.5
10" Byt o0 | 2.8 £0.6 || 10*Byog+ o [8.3£2.5 || 10°B,ox0 | 5.0+0.5
10%Byo+,0 | 3.4+ 0.8 || 10°Byoge+,0 | 1.8+ 0.2 || 10°B,05+ |[5.0£0.5
10%Bso g+ o | 0.5 £ 0.1 | [10* By g+ [ 3.3 £ 2.3 || 10°B, 1+ o | 1.0+ 0.1
10?Bzojorc+ |4.5+0.8 | 10°B,000 |2.4+0.8
10?Bzop+go | 8.7+ 17| 10°B,0,0 |3.7£0.9
1028, 00 |2.840.6 || 10°B,0z0 [4.3£1.0
10?8+ go | 0.9£0.8 | 10*B0,0 |4.7+1.0
10°B,+,0 | 7.3+ 1.8
10°B, jc+ jeo | 5.9+ 1.3
10°Brogogc+ | 4.5+ 0.8
10°Bo,+ o | 8.8 £ 1.5
10*Bpoggs,0 | 1.9 £0.6
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Send Feedback

Reviews, Tables, Plots | Particle Listings

pdgLive Home > A} > A} - Aznta®

2018 Review of Particle Physics.
M. Tanabashi et al. (Particle Data Group), Phys. Rev. D 98, 030001 (2018)

A - Azt 70 INSPIRE search
» expand all datablocks
v T(A}Y - Antz®)T(A} - pK-znt) T/
v T(A} - Axtnd W iotal oo/l
VALUE (%) EVTS DOCUMENT ID TECN COMMENT
7.0 + 0.4 OUR FIT Error includes scale factor of 1.1.
7.01 +0.37 +0.19 1497 ABLIKIM 2016 BES3 et e = A A, , 4.599 GeV
References:
ABLIKIM 2016 PRL 116 052001 Measurements of Absolute Hadronic Branching Fractions of A} Baryon
see fit info
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SOME PREDICTIONS
B(AT = AnT7%) =0

(AT H(6)|[ArTr%) =0

For |I=0 (even)



NUMERICAL RESULTS

12

SOME PREDICTIONS
B(AT = AnT7%) =0

<A2L\’HSU(3)\A7T+7TO> =0

For |I=0 (even)



SUMMARY

» Decay amplitudes of different B — B,MM" are linked
by SU(3) flavor symmetry

» B(AS — AnT7%) only have contributions of odd angular
momentum of meson pair.
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