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B-meson light-cone
distribution amplitude (LCDA)

* B-meson exclusive decay
provides important information

for understanding the CP

violation

“ LCDA plays dominate role in

factorization theorem for B- = =L e A

meson exclusive decay/QCD

(SCET) sum rules. 3

Beneke,Buchalla,Neubert,Sachrajda, 1999;
Bauer, Pirjol, Stewart, 2001
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“* Heavy quark effective theory (HQET)

From Michele Della Morte



B-meson LCDA

¢ The light-cone HQET matrix element  Grozin, Neubert, 1997
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+* Evolution equation t=z-v
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Lange, Neubert, 2003; Braun, Ji, Manasov, 2019
% Inverse moment & logarithmic moment are

Important for phenomenology B

“* Not related to local operator

** No local OPE Braun, lvanov, Korchemsky, 2003



Ioffe-time distribution amplitude (ITDA)

*» It was proposed by Ji that parton physics can be studied on
the lattice from LaMET. Ji, 2013,2014; Ji et al,2020

*» Matrix element of off-lightcone HQET operator
(01q(2)S(2,0)v"v5h0(0)| B(v))

=iF (1) ok, (v, =" Dk M (v, 2", )

Braun,Gornicki,

- '. - . _ti ; Mankiewicz,1994;Radyushkin,2017;
v =1v-z :loffe-timein HQET &7 Radyuahkin 2020

< Decay constant  {0]7(0)y"y5h,(0)| B(v)) = iv" F(u)

e . _
< LCDA h(w, ) = f;—ﬂ_f dze v’z Th(wtz" u)
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o Quasi- DA Kawamura, Tanaka, 2018; Wang,Wang,Xu,SZ,2019
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B-meson quasi-DA

+s» Hard-collinear factorization formula
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% The plus prescription is
defined by
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(F(&w)}g = F(E,w) — (€ - w) / dt F(€,1)

< The function f(a)
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**large noise-to-signal ratio

noise

—— o<exp(xd), A= Egy—mg
signal

**Needs nonperturbative
renormalization to achieve the
continuum limit.



One-loop hard contribution in

coordinate space
< UV: Polyakov regularization: a

IR: light-quark mass: m
Chen, Ji, Zhang, 2016;

(__‘/_Z2_|_1n__|_2) +O(z 2) Radyushkin,2017

Link self energy:  Is(z.a) ==
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Multiplicative renormalizability

“» Auxiliary field formalism  Gervais and Neveu,1980;
Ji,Zhang,Zhao,2017;Green,Jansen,Steffens;2018;Zhang et al, 2018

q(2)S(2,0)v"y5hy(0) ey [G(2)7"75Q(2)][Q(0)ho(0)]

“ Heavy-heavy and heavy-light currents are renormalized
multiplicatively.

“* The bare and renormalized operators are linked by
@(2)7" 1m0 (0)] = Z(G - 0) 2% A)a(2)7" 550 (0)
Wang, Wang, Xu, SZ, 2019

Z: UV sensitive factor
/\: cutoff

+» Rest frame B-meson ITDA cannot be used to renormalize UV
because UV singularity depends on v.



Reduced B-meson ITDA

%+ Consider matrix element of the leading Fock state |b(v)g(wv))

(0lg(2)7" 751 (0) b(v)G(wv)) = iv" f ()mp (wr, —2°)
(01g(0)7"y5h0 (0)[b(v)g(wv)) = v f (1)

“* UV divergence only depends on operator (not state), then
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+»» Define reduced B-meson ITDA

Reduced B-meson ITDA

SZ, Radyushkin,2020
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“* One-loop correction
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Matching relation

*» Lightcone ITDA SZ, 2019
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% Matching relation
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% M2 evolution of position space LCDA
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Summary

“* We propose to evaluate B-meson LCDA on the lattice, within
LaMET and pseudodistribution approaches.

“* Areduced ITDA for B-meson is constructed, which is UV finite,
can approach to its continuum limit on the lattice.

“* A practical lattice calculation is expected.

Thank you
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