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What can be reason for 
 difference? ∼ 25 %

Why is  interesting?B → K

How about the hadronic 
non-local effects??
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1
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• Light cone dominance

Already established in KMPW [1006.4945]

• the dominant region of integration over x: Near the light-cone  x2 ≈ 0 (q2 ≪ 4m2
c )

• Light-Cone OPE becomes invalid for  q2 ≫ 4m2
c
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Ĩμραβ(q, ω) = − ∫
1

0
du∫

1

0
dt

1
Δ [4t(1 − t)(q̃μϵραβq̃ − 2uq̃βϵμραq̃ + 2uq̃2ϵμραβ) + (1 − 2u)q̃2ϵμραβ]

• Non-local charm-loop contributions:

Cross: denotes emission of photon



Analysis of charm-loop

• Charm loop propagator in the presence of gluon background field:

Dayanand Mishra IP2I, Lyon 7RPP 2025

⟨0 |T{c(x1)c̄(x2)} |0⟩ = i∫
d4k

(2π)4
e−ik.x12[ γ . k + mc

k2 − m2
c

− ∫
1

0
duGμν(ux1 + ūx2)(
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⟨K |ℋμ, non−fac |B⟩ |QCD = 2C2 ∫ dωĨμραβ⟨K |(s̄γρPLδ (ω −
in+D

2 ) Gαβb) |B⟩

• General form of matrix element within LCSR framework

2m2
B fBℋ(q2)

m2
B − (p + q)2

+ ∫
∞

s0

ds
ρh(q2, s)

s − (p + q)2
= ∫ duT(u, μ)ϕ(u, μ)
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• Interpolating B with pseudo scalar (axial-vector) current and using light 
meson DA

⟨K |ℋμ, non−fac |B⟩ |QCD = 0

• Using similar procedure for K*

(Upto twist-3 accuracy)⟨K* |ℋμ, non−fac |B⟩ = 0

N. Mahajan and D.M. [2409.00181]

• Employing Local QHD:  ρh(q2, s) ∼ Im (Πpert(q2, s))

⟨K |ℋμ, non−fac |B⟩ = 0 (Upto twist-4 accuracy)
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• Fate of the other non-local  matrix element in LCSR !!B → K

Ongoing work
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[A. Carvunis, T. Hurth, A. Khodjamirian, Y. Monceaux, N. Mahmoudi, D.M., S. Neshatpur]

• This will complete the calculation of BR( ) in LCSR frameworkB → Kℓℓ



Summary

Dayanand Mishra IP2I, Lyon 11

• It is an alternative and very clean result for calculation of non-factorizable soft soft gluon 
contribution via charm-loop

RPP 2025

• The corrections due to non-zero kaon mass and higher twist are expected to be small

• The non-factorizable charm-loop effect (due to soft gluon contributions) can be safely 
neglected.



Thank you 
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1
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Π(s)
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=
1
π ∫

∞

0
ds

ImΠ(s)
s − q2

If q2 = − Q2
contribution at small 

distance  x0 ∼ | ⃗x | ∼ 1/ Q2
Involves physical cross-

section 


