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Introduction

Lepton universality

¢ Provide a platform for study of strong interactions

¢ FCNC of b — s/t is sensitive to searches of
BSM physics
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M Theoretical M Experimental

PHYSICAL REVIEW LETTERS 131, 151801 (2023)

v Quark Model:
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v QCD Sum rules (QCDSR)

Differential branching fraction and angular analysis of
AY — Aptp~ decays

v Light-Cone Sum rules (LCSR)

s LHCb, JHEP 06, 115 (2015)
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v Lattice QCD (LQCD)...

Observation of the Baryonic Flavor-Changing Neutral Current Decay A} — Ap*p~

CDF, PRL 107, 201802 (2011)
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Angular distributions of A, — A*(pK™)J/y(£™¢™)

M Pentaquark production
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¢ Spin-1/2 baryon ¢ MCN model
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Angular distributions of A, —

¢ Spin-3/2 baryon:helicity-base
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¢ LQCD

f(M%K) =F+A(w—-1)

Lattice QCD

Form factor F A
8/2 3.54(29) —14.7(3.3)
3+/2 0.0432(64) 1.63(19)
3L/2 —0.068(18) 2.49(35)
fi//z 0.0461(18) —0.161(27)
9(3)/2 0.0024(38) 1.58(17)
91/2 2.95(25) —12.2(2.9)
91/2 2.92(24) —11.8(2.8)
gi//Z —0.037(14) 0.09(25)

Phys. Rev. D 105, 054511 (2022)
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¢ differential decay width
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Angular distributions of A, — A*(pK™)J/y(£™¢™)
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polarized decay width 1s an important observable for the study hadron matrix element
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BESIII Collaboration PRL 110. 252001 (2013) 100 e
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First observation of charged Z.(3900)* : + [ sideband
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Confirmed by Belle and CLEO-c

PRL 110. 252002 (2013); PLB 727. 366 (2013)
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Search for tetraquarks

M Theoretical

¢ Hadronic molecules

¢ Tetraquark

¢ Hadroquarkonia

¢ Kinematic

19




Search for tetraquarks

b

™M flavor SU(3) analysis
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Search for tetraquarks

¢ The anti-triplet B-baryons decay into an octet tetraquark and a light baryon

Hepr = a1(B) (H3); i (Z:) (T3)F + ar(B)Y (H3)ik (Z.)f
x(Ty)'; + a3 (B)Y (H3)i1(Z) (Ty)y

+as(B)" (H3)i(Z0); (Ts)';

¢ For the sextet B-baryons, the effective Hamiltonian reads

Hepr = b1(O) (H3)ik (Ze); (Ty)
+b2(O) (H3)i1(Z.)5(Ty),
+b3(C) (H3)u (205 (Tx)'; -
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Search for tetraquarks

"yl Zgo$ )= (Ml Zow $9),
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M Based on different valence quark components, take Z= as Z. .and Z) as Z, ,

™ Assume flavor SU(3) symmetry

M The symmetry breaking in bottom quark decay is pretty small
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Search for tetraquarks

i " "
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€ Adopt the factorization ansatz to predict the decay width.
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™ Estimate of branching fractions of b-baryon decays where
tetraquarks appear 1n the final states.

Channel Branching fraction Channel Branching fracti
& " ' 793900 2.01# 10 8 & " ' 97! (3900 2.01# 10 8
b C ' b C :
& " 192! (3900 1.26# 10 8 & " Zes 1.26# 10 8
&2 1 979(3900 5.94# 10 ° &p" " 0Z¢, 5.94# 10 °
7

D1 079(3900 1.93# 10




Summary

M We have derived the angular distribution of Lambda b decay
with three resonances.

M Our analysis can improve our understanding on Z.(3900).

M We presented our numerical predictions for the partial decay
widths and branching fractions of various channels.

Thank you for your attention!
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