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» Bc meson physics

study of Bc meson family is poor  |ssoo

» Polarization analysis In
cascade decay process sa00-

provide new views and
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| Bc meson family spectrum
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| Vector Bc* meson decay width

» Bc* (1S) major (99.99%) electromagnetlc decays to Bc(1S):

M1 transition
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» We generalize the pNRQCD to
unequal mass case and obtain the
effective Lagrangian
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Vector Bc* meson decay constant

» Bc* decay constants in QCD >

<0 ‘Wd B.(P, 5)) = fB;mB;';Eu, -
» Bc* decay constants in NRQCD

mathing coefficients NRQCD LDMEs

-\ Cmimen Ol v B
Braaten-Fleming,PRD52,181(1995);

Lee-Sang-Kim,JHEPO1,113(2011)

» Matching Formulae
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II\/Iatching coefficients up to three loops

> for vector current

o) NS o\ °
C=1-229| =— | —35:44 | = —~ 168697 | = + O(a5),
™ ™ m

for mj =30, =17 =19,

Sang-Zhang-Zhou, arXiv:2210.02979

» for pseudoscalar current
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Feng-Jia-Mo-Pan-Sang-Zhang, arXiv:2208.04302



Ifor axial-vector and scalar currents

» Matching coefficients for axial-vector and scalar up to three
loops

1.5 1.5

Nonconvergence behaviors also in other two currents

Multi-loop integral calculation performed by AMFlow (Ma et al)
:



I Sub-leading Contribution

» Relativistic corrections
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I Wave function scale dependence

» Wave function at origin

For Power-law potential V(r)=Ar*4+C
Exact solution |’LZ)E (0)|2 — f(fn,, (L)(AM)B/(2+G)
Scale relation |‘I’Bg (0)| = |lIJJ/¢(O)|1_y W (0)]Y,

y = Ye = In((1+mc/myp)/2)/ In(mc/myp)
Collins-Imbo-King-Martell, PLB 393 (1997) 155-160
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IConvergent vector Bc* decay constant




ILeptonic decay branching ratios

Branching ratios N°LO
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Bc and Bc* decays along with 3 pions
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Around 10° Bc to Jpsi+X events



| Invariant mass distribution in Bc* decays to J/psi +n h

» Helicity decomposition of weak decay width

dF(Bi*) — J/1 + nh) \Vcb|2(}'}a"f|p"|
= Z J]AlJzAZ/\nh’
Ai

dq? 32w M2

T11110 =2 [VE ((M M- rf) ((M’ M) - q-?)
+ (41 (M2 = M”) + 426°) ] p(a).

P1
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I Results of invariant mass distribution
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I Polarization Asymmetry(A general law in V(P) to V transitions)
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Bc decays along with 2 pions
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| Helicity angular distributions

» weak decay amplitude

ha ={p(p1, A)J /¥ (p2, \)|Herr|Be(p))
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» Helicity angular distribution
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| Quantum spin entanglement and Von Neumann entropy

» Quantum spin entanglement state
[0) = [hoal T/ 1)p(+1)
H|

ol T/ B(0)p(0)) + h_1]J /(= 1)p(~1)],

» Von Neumann entropy
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summary

Bc family spectrum and Bc* decay width is studied
In QCD effective approaches

Convergent B¢c* decay constant up to three-loop
accuracy Is obtained

Distinguishing vector B¢* meson at LHC is
possible by helicity decomposition

Angular distribution and quantum spin
entanglement Is studied in Bc decays along with
two pions.

Thank you a lot!
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