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1. Introduction

A comprehensive study of b — ¢ weak decays of doubly heavy baryons is presented in this poster. The transition form factors as well as the pole residues
of the initial and final states are respectively obtained by investigating the three-point and two-point correlation functions in QCD sum rules. We will
consider the following processes (¢ = u/d):

e the bb sector,

Ebb(bbq) — Ebc(bcq),

be(bbS) — ch(bCS),
e the bc sector,

Ebc(bCQ) CC(CCQ)7

— =
Qpe(bes)  — Qec(ces).

The obtained form factors are then applied to a phenomenological analysis of semi-leptonic decays. The transition matrix element can be parametrized
by the so-called helicity form factors fo + | and go + 1 [1]

M M 2M 2M
(B2(P2)[(V — A)pu|Bi(P1)) = u(P2,s2) Z—g(Ml—MQ)fO(QQ)+ 1Q++ 2((P1-|-P2)u—(M12—M22)Z—g)f+(q2)+(%— ijlu_ Q+1 P2 ) fi(q”) [ u(Py, s1)
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with Q4+ = (M; &= M>)? — ¢*. These form factors can be extracted using the three-point correlation functions in QCDSR.

2. The correction functions 4. Transition form factors

The masses , pole residues and transition form In our analysis, we calculate the form factors at small ¢?, and then fit the data with the following
factors of the doubly heavy baryon Bg, g, can formula,

be obtained by calculating the following two- f(a*) =
point and three-point correlation function

1

(a + bz(g2)) (1)
1 — qz/(rrn’pole)2 !

The nonlinear least-x? (Isq) method is used in our analysis [3].We give the fitting results of Zp;, — Zp..

II(q) = i/‘d4weiq.x<0|T [JBQ1Q2q3 (m)jBQleqg (O):| 10). pI’OCGSSeS S

’A(Pla Py) = i2 / d4wd4y€—z’P1-az—|—iP2-y

<O|T{JBch () (Vi s Au)(O)J_Bqu (z)}10).

The Feynman diagram of three-point correction
functions up to dimension-6 are shown as follows
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H. Phenomenological applications

Using the helicity amplitude method, our predictions of the decay widths are given as follows:

A ;o T— channel decay width(10™1*GeV)
" — 3 tewoep T U | T(Z0p — Zee) |1.955 £ 0.685(T7, T5) + 1.673(sY, s5)
PR ; .._, | 1TL(Zes — Sne) |1.728 £ 0.658(T7, T5) 4 1.363(s?, s3)
_ E . U7 (S0 — Ze) [0.227 £ 0.175(T7F, T5) + 0.342(sY, 539)
/ - T [ T(Qu — Q) [3.005 +0.780(T7, T3) + 4.932(s3, 3)
3masses and pole reS|dueS Y N e D (s — Qpe) [1.854 £ 0.670(TE, T3 £ 2.363(sY, 59)
i N _ S $ T (Qep — e) |1.151 + 0.382(T2, T2) + 2.562(sY, s9)
Our predictioins of pole residues and masses | — | . L T(Ehe — 2o [4.174 4 0.796(T2, T2) + 4.933(s2, 89)
with the Leading Log corrections are collected P T 3 | DL (Epe — Zee) [3.260 £ 0.730(72, T2) + 4.272(s?, s9)
in Table below. In this Table, our prediction- g 2o & soes! D2 (Bbe = Bee) | 0.914 + 0.279(T2, T5) + 0.66(s?, s3)
s for the masses are also compared with those S s = a0 L D — Qo) |4.799 £ 1.095(T2, T3) + 4.385(s9, s9)
from Lattice QCD [2] L (Que = Qee) [2.762 £ 0.676(T2, T2) + 2.931(s?, s3)
oz 4 e e a0 o 2 P s T (e — Qee)[2.037 £ 0.867(T7, T5) £ 1.454(s7, s3)

Pole residues Masses Masses in Lattice QCD [2]
07360000 (1) £5.055 (50) | 10.152 10006 (1) £5-650 (s0) 10.143
0.825 0000 (T%) £0.050 (50) | 10-2795-007 (T%) *5 651 (s0) 10.273
0.36970 000 (T) 0057 (50) | 6.93570067 () 10081 6.943 0. Ref

+0.000 (2\+0.030 +0.006 2\ +0.081 . e erences
0.3887 5 000 (1) Lg.029(50) | 6.9987 5 008 (T7) g 081 6.998
013070 500 (T*) *0:611 (s0) | 3-62970:015(T*) 0675 5021
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