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LCSR for B — ww form factors in LO and twist-2
aprOXimation [work in progress: CH, Khodjamirian]

(hadrons| J%,, (x)Jg(0) |0) = | (hadrons| ga (x)ds(0) [0) | (0 [\ b(x)B(0)ivs]as [0)

leptons(q)

(previous use of LCSRs: [M.Maul EPJC '01] , [Meissner, Wang '13] ) 3/11
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single m twist-2 DA
B(P) [Radyushkin, Chernyak, Brodsky-Lepage,
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ifrr iuk-x
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Gegenbauer expansion

on(u, 1) = 6u(1—u) [1+ 3 C3/2(2u71)

n=2,4,...

leptons(q)

a” (u) known reasonably well (matching sum rules to exp)
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LCSR for B — mw form factors in LO and twist-2
aprOXimation [work in progress: CH, Khodjamirian]

(hadrons| J¥ | (x)Jg(0) |0) = ‘ (hadrons| ga (x)dg(0) |0) ‘<0| [T oo b(x)B(0)iv5] a3 |0)

weak

w7 twist-2 DA, see also [Diehl, Pire, Po-
B(P) lyakov, ...]

(7 (k)™ (k2)|da (x)d5(0)|0)] 2 0

1
1 Luk-x
= §/due2”k [Klas| ®)(u, ¢, K2, 1)
0

Gegenbauer expansion [e.g.Polyakov,NPB'99]

leptons(q)

oo n+l

00,6, K2, 0) = 6u(1-u) Y 3| Bulk?, ) |63/ 2u-1) ¢} *(2¢-1)

n=0 /=0

complexity went here; knowledge: soft pion limit, experimental data from
similar decays e.g. vy* — 7w, asymptotics ... — includes V mesons

(previous use of LCSRs: [M.Maul EPJC '01], [Meissner, Wang '13] )
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possible LCDAs & twist

(m(k1)m(k2)|Ga(x)qs(0)[0) 20 =
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afB
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possible LCDAs & twist

(m(k1)m(k2)|Ga(x)qs(0)[0) 20 =

1 .
a / dte'tKx ('T‘11 + Tof + Tk + TR + Txysk + Takok + Togoui + TKRGKR)
af

EKRX/I,

2 x twist2 Tk, Trir
4 x twist3  T1, Tu, Tz, T
2 X twistd Ty, T,z

relation to the DA's in the literature
[Polyakov, NPB '99] :

@ =Tk

-K
o, =—ft T (T, atwist
€L T (q - K)2 — q2K2 ( KK 3)
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calculating the correlation function

_ d4pb ippx = Pb +mp
n#* = (rr| Jv‘:eak(X)JB(O) |0) = / @epb (m7| ga(x)ds(0)|0) [rieakm’%]a,@




calculating the correlation function

— d4Pb iDrex _ Pb+mb
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matrix form

1 —my 0 0 0 i(uk? —(q-K)) —i(q - K) 0
_ —u 0 —my 0 0 i(K2—u(q-K)) 0 —i(q - K)
trp—n =4 .2 . : 2
0 0 0 —my 0 0 i(g° —iu(qg- K)) i((qg-K)— uK?)
0 0 0 0 my 0 —2u —2
orthogonal(o) covariant(n)
I
K -
K(0)* = KM — K9 q*
2
an g (K@ K)o K%(q - K) o
an (K - q)2 — K2¢2 (K- q)2 — K2¢2
u
uo_ il
=

(K- )2 — K2q?

N> transformation matrices like Voo O by = Eo:

1 0 0 0

_ (qq‘zK) 0 0

Voo = K2(q-K) (a:K)(a-K) 1 0
(q-K)2—K2q2  K2q2—(q-K)?

0 0 1



dispersion form

- du tr[ln] - T 2 — q?T+ K2ul
= [ doll T = o= T K
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4 ds s— P2
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dispersion form
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dispersion form

- du tr[ln] - T 2 — q?T+ K2ul
= [ doll T = o= T K
4u s(u) — P u

s(1) I
soro iy =L [ a2 T,
4 ds s— P2
s(0)

fix 2¢ — 1 ~ cosg, K?, g2, continue in P?:

(Pz)n _(P2)n—1s . 5 (Pz)n s |
= tpolynomsin PP | St o = watch for add. poles!
Borel transform 1/(s — P?) — Exp[—s/M?]
Transform back:

1

o1 o s
ny = due M tr[l[,]- T,
up=u(sp)

N sum rules: 2
2
L fgM2 _Mg
EBTBe~m =ficB
mp

(rotate to any basis, poles “ok”) -



o-basis & comparison with p form factor

(rt(ki)m™ (k2)| Ty*(1 = 7s)b |B™(P)) ZT;q—; + 2\/\;,:0 Ko \/7 (”) + ’jK*‘_’&)

in o-basis =% partial wave expansion, see |[Faller, Feldmann, Khodjamirian, Mannel,
van Dyk, PRD "13]

oo
Foe =Y V2I+1F(q? K?)P(cosOz),  F . similar
/=0
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o-basis & comparison with p form factor

9“Fe 2V FOKM FLon
JE T o \ﬁ Kl * 7z 3wy

(7 (k)7 (k2)| Ty (1 = 5)b[B™(P)) =

in o-basis =% partial wave expansion, see |[Faller, Feldmann, Khodjamirian, Mannel,
van Dyk, PRD "13]

oo
Foe =Y V2I+1F(q? K?)P(cosOz),  F . similar
/=0

F: example F; = V mb ﬁfl‘IC(B) project partial waves:

M2 2 2 2 o0
’B 3v2m mgs — q
o | ) — eMg J & E B! (K?)J7 | (plot in 2 slides)
8 /T % 1fam?2 /5 nl P
21+ 1fg mp 9’ n=max(0,/—1)

B(‘)‘l(K2) =F,(K2) pion e.m. ff, dominant; for rest see e.g. [Polyakov, NPB '99]
1 mi—q o+ K2uz
JL E/ due um? u'u(l— u)C,3,7/2(2u —1)

uo
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error estimate

e: mode «: 68% CL
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results
e: mode «: 68% CL
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Conclusions

experimental precision increases

o Beyond zero width p-meson for
higher precision

nice agreement of B — wm with

B — p in LCSRs (preliminary)

Outlook

® cross-checks, more numerics (all ff)!

__1 %]

Knowledge about B! (K?) functions
oD mlyy input

\e> Relations from B& single m DAs
Calculate NLO:

¢ higher twist & Fock state DAs
oasdiagrams from B — m,small?

full phase space:
extra(inter)polation with other
approaches [talk by TF, ChPT
large g2, B.Kubis et. al.]
extension to B — (7)) =%y,
(include scalar resonances)

extension to B — Km(K*)el
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