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Introduction

Motivation

@ | V| from exclusive B — D(*) decay
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@ r=mp/mg, r =mp-/mg

@ Fp and Fp- combinations of form factors hy(w), h—_(w)
and hy(w)

@ v = (p+ q)*/mgand v'* = p*/mp.) four-velocities

o w=(v-V)=[mZ+m3, —q?/[2mamp]

@ 1/m¢, 1/mp-corrections to form factors, need full QCD
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Introduction

@ new method: LCSR with B-meson distribution amplitudes (DA’s)
@ form factors B — w, K and B — p, K* (A Khodjamirian, Th. Mannel

and N. Offen (2007)]

@ apply this technique for B — D®*) form factors
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Form Factors

@ standard definition

(D(P)|Cy.bIB(p + q)) = 2pufapn(a?) + qufap
2\/BD*

* KB — pvaf  x
(D*(p)|V¥|B(p+Qq)) = me o © v GaPs

@ form factors adjusted to Isgur-Wise limit
[Isgur and Wise (1989, 1990), Neubert (1994)]

(D(p)| V*|B(p + q))
Nrs
(D*(v', )| V#[B(v))

\/ mBmB

= hy(W)(v + V) + h(w)(v = V)"

= hy(w)e" P & v vg
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Introduction

@ B — D) correlation functions, contributions of two- and
three-particle B-meson DA’s

P T (0G0l 01y (0)|By) =
2 a ifgmg oo —iwv-x[
i : - dwe A+
/B l(r B 000000 4 /0
@B (w) — o8
- o . {qﬁﬁ(w) _ Mlx}%]
b 25 q L 2v - x Ba

@ finite c-quark mass, c-quark virtual
@ B-meson DA'’s defined in heavy-quark effective theory (HQET)

@ two particle DA’s ¢8(w) and ¢ (w) [Grozin and Neubert (1997), Braun
et al. (2004)]

current form factor model
B— D ivs férD, fBiD hy,h_ || ¢ = fge_(u/%) = 2o
B — D* Yuu Vep+ hy wo = Ag = 460 £ 110 MeV
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Introduction

Isgur-Wise Limit

o £.(cP), f-(q?) and V(q?) — hy(w), h_(w) and hy(w),
heavy quark limit
o mB:mb+/_\, mD:mc+7\
o Borel-parameter M? = 2m,r
o threshold s = m2 + m.f,
o f5pe) — g,pe/ /Mg o)
@ Isgur Wise limit
e My — oo, but %Z = const. = K2
e hi(w)=hy(w)=¢&w)and h_(w) =0
e zero recoil point £(1) =1
@ kinematic range for w

[mg — mp.)]?

1<w<1+
2mBmD(*)
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Results

Results for B — D*

@ sum rule for the form factor VBP" [Khodjamirian et al. (2005)]
e Isgur-Wise function: hy (w) = 2Y/M8Mo* \/BD* (1)

mB+mD*

Isgur-Wise limit

7y Bo/w 2 A
B o2 (5 -0) A [ (- )t
where x = \r and wp = 2.

@ three-particle contribution suppressed

hy(w) =
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Isgur-Wise limit: hy(w)
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Results

Results for B — D

@ Isgur-Wise hy(w)

BD

HEP(w)

_ fgmgmg /0(50“72) exp{ —s(o, G?(w) + m3, } ‘ [mcms[mc +mg(s? — o) g
0

= 8 (w
an%fD M2 52m25 +m2 —q? @

N (mc + mp(r? — o) mpmelme + ma(x? — "”)qfi(w)

5 52m2 + m2 —

B ( 1 memg 2m35[me + mp(x? — o)]

B 8D
_ ] (w):| + Ah
5 G2mE+mi—q? (52m2 + m2 — )2 > + +

hy(w) = %/O%/deexp{%(%z - w) L é} . {217/‘7’5(“’) + (1 _ 217W)¢5(w)}

@ Isgur-Wise limit: three particle contribution AhZP — 0
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Isgur-Wise limit: hy(w)
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Results for B — D

@ Isgur-Wise function h_(w)

HBO(w) = fgmgme /”(Swz) exp{ —s(o, A(w) + m} } ] [mcmslmc +mg(s? — o) g
0

= &8 (w
ZHm%fD M2 Fr?mZB +mi —q? @

) {mcmB[’"c — mg(r? + )] 8 (@)
&2mZ + mé — q? -

2 2
me — mg(k© +0)  mgme[mg(k® + o) — mc]
+( 5 R e S )‘ﬁﬁ(“’)
o gemg + mg — g

1 mem, 26mZme[mg(r? + —me\ -
- (f T 5.3 Cmg 2 5_320[2 B(Nz 0)22 C)Q;Bt(‘*’)] +anf?
o Gemg + mg — q (& mB+mc—q)

h-(w)=0 and AhP -0
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Summary and Outlook

Summary and Outlook

@ Summary

e new light-cone sum rules for B — D) in terms of B-meson
DA’s

@ obey Isgur-Wise limit for the form factors h,, h_ and hy

@ Outlook

e 1/m. and partial 1/mp-expansion of the Isgur-Wise
functions

o ABD. ABD and ASP form factors for the differential decay
rates dI'(B — D™eny) — | Vg

e dynamics at the zero-recoil point (w = 1)

e perturbative as-corrections
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