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‘ B-meson LCSR

[ Numerical results
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Motivation

Semi-leptonic (Anomaly, New Physics)
and non-leptonic decay

Determine CKM parameters

Double check with m-meson LCSR,
full NLL resummation
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B-meson LCSR

» QCD light-cone sum rules with B-meson distribution
amplitudes

»VVacuum-to-B-meson correlation function defined
with an interpolating current for pion

M (p.q) = i / diz ¢ (0|T {d(x)psulx), a(0T75(0)} | B(Pp))

@ Hadronic level It =y (ahq,)
@ Partonic level
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B-meson LCSR Hadronic level

Nt state

|

T(p,q) = i / A 7 (O[T {d() frysu(x) a(0)TH(0)} | B(Pp))

[ vector form factors ]

: : ()| ysul0) = —in- p f

e e O

tensor form factor

o )2 T 2 o0
M (p, q) = Z(nZaJT_fﬁg)(q ) +/w oo _ph(w)
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B meson LCSR Partonic level leading order
N momentum: P B 3
n.pzng+m%_q2:2Eﬂ n2:ﬁ2:o b d

mpg -
n-n=>2

- p~ O(Aqcp) f -
~ q 'pé
]Iu(pr):: ILF01'1%71'IQ:::§2
e = (nfi’ — n'nt)/2

¢p(w)
w—=n-p—10

Mp(n-p.n-p) = fp(p) mp /0 du’ + O(ay)
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Quark-hadron duality

[fhardonic _pypartonic Dispersion relation

Borel transformation
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mpg

[0 = —[fp.(q°)) = f2:(q°)

n-p m}_rg+m7,T
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B-meson LCSR @ Diagrammatic factorization method

DA of B-meson

(0) (1) £
Hu bd = Hu pi T H,u pi T Py @ )ij piﬁz
L (0) o o (0) 0) — (1) (1) 0)
=® QT +[<I>bg®T +¢b5@}§]+...

Short-distance function

(I)(O-) % T — H(l) _— (I)(l_) R 7 Y. M. Wang and Y. L. Shen, Nucl.
bd . bd bd Phys. B 898 (2015) 563

@ Soft cancellation
Hard region \é}wlmear region
I, i =Py @1 = é
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R IR

B
Bmeson LCSR ) ;
. . @ Q E
NLO BN

e Simply calculation

e [eading contribution regions are related to the
external line quark momentum

Soft cancellation

e only concentrate on hard and/or hard-collinear
regions
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B-meson LCSR

Factorized formula of correlation function
HT(n P, t) = mB Z C TL P, 1

o0 2
X/ - J0 (L ) 68 ()
0 wW—n-p n-pw’ﬁ,-p B

® Resummation of hard function, B-meson decay
constant and inverse moment of B-meson DAs.

® Resummation of hard function, B-meson decay
constant, jet function and B-meson DA:s.
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RGE evolution

Hard function of tensor form factor is

different from that of vector form factor

Operator renormalization of tensor current

) (n = CO e p) + 500 ppr) 5 o) = -
dld Cn-p,p,v) = To(p)C T (n-p,u)  The vdependent of the form
np

factor must be cancelled by
dlnl/c(_)(n popv) = 1(a)C 7 v)  that of Wilson coefficient of
‘ tensor current

CHnp, ) = oy du_ljr’YT(as)C(—)(n P, ) M. Beneke and J.
) () Rohrwild, Eur, Phys, J.
C*7(n-p,p) = Ur(n-p. pr, o) C (0 py ) C 71 (2001) 1818

— A
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B-meson LCSR  ani@n(s ) = = [Foun(aa) & 0 a)] 55 )

— /OC dw' w T'(w, W' 1) oz, 1)
0

The evolution kernel is not diagonal,

we can translated it into the “dual” G- Bell, T. Feldmann, Y. M.

. . . Wang and M. W. Y. Yip,
space with the integration kernel JHEP 1311 (2013) 191

being the eigenfunction of the ../, - _Jo(zf Yo (w, 1)
evolution function of the wave p
function T ) = To()pp (W' 1)

d . . o ]

§(@ ) =T55(@ p) Trpn-p) = fewymsd. CPn-p,p)

dn p —

d ~ - ~ 00 dw' 2 A1

= (k) H w (k);

T /) =7 (0s) fr() xf; ey (H_W}ﬁ_p) oW )
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Ws

freTmm /(L (62) = Us(pnas 1) Fr (o) i duw e=/m [9’5}3 ep (W

+ Ur(n-popny p)C ) (e p, ) eff(W)]

Fr e M/ (npwnr) {?;j (d?). fi=(q )}

Ws

= [Uz(,uhz? /) fB(#hz)]

) dw' e ¥'/wM [T' qu,eff(w’,M)

—+ I:Ul(n Py HRpls 1u') 5{_)(?’1 P #’hl)] pgjeﬁ‘(wf? Ju')
n-p—impg

o (Qf%jeﬁ(w’,. 1)+ C ) (n-p.p) N M)) ]
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Numerical results
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Evolution function

cancellation between jet function and

wave function evolution effect
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Scale dependence of tensor form factor

blue solid line: complete RGE evolution
purple dashed line: RGE evolution only
performed for hard function and f 5

Black dot-dashed line: additional evolution
of B-meson DA inverse moment
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Numerical results

Up panel: dotted, solid and
dot-dashed curve correspond
to S, =0.65(GeV?),0.70
(GeV?),0.75 (GeV?)
respectively

Down panel: dotted, solid
and dot-dashed curve
correspond to M? =
1.0(GeV?),1.25 (GeV?),1.5
(GeV?) respectively
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Parameter dependence
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Numerical results

f2-(0) = 0.267

fi-(0) = f2(0) = 0.251
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Solid curves: our results

Dot-dashed curves: results of Y. M.
Wang and Y. L. Shen, Nucl. Phys. B 898
(2015) 563

Blue squares: Lattice date from HPQCD Collaboration
Red triangles: Lattice date from RBC/UKQCD Collaborations
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Conclusion Thanks |

Method of region

e Transparent separation of different leading regions of one loop
corrections

Complete RGE evolution

e Complete RGE evolution to the factorized correlation functions,
solve the RGE of B-meson DA and jet function in “dual” space

Numerical results

e Check the behavior of each evolution kernel, illustrate nearly
scale independent of the form factors, and compare with
previous result
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B-meson LCSR

Factorized formula of correlation function

Mr(n-p,p) = fe(wmp > CH(n-p,p)
k==

o0 2
X/ © (L ) o )
0 wW—n-p n-pw’ﬁ-p B

N o . hard region
) =S o2 2 e 2y o, (=1 e
T QL‘Q( 7“) contribution

4r — 2 2
Bl lnfr—ﬁ—kﬁ . .
r . /‘ hard-collinear region
as F L] e
T = =+ In(1 + 1) contribution
2 —_ o 2
J(i) — 1 as Cp |:1112 H — _2111?1}9—&) In H —
47 n-plw—mn-p) n-p n-plw —7n-p)
. _ = 2
_mzu_(H?”p I 7P ‘”_”_1}.
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Quark-hadron duality

Dispersion relation

: e
b w \
S S 2 _ B
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