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Heavy-to-light currents          play an important role:

govern the hadronic dynamics in semi-leptonic and

radiative B decay: e.g., b → u l+ν, b→s γ, b→s l+l-

their matrix elements, parameterized by several
form factors, also are inputs for hadronic B decays.

In shape function region (i.e., EX large but MX small):  

SCET is the appropriate theoretical framework;

transparent factorization formulae can be derived;

⇒How to represent          in SCET accurately?

Matching heavy-to-light current from QCD to SCET:

: the matching coefficients from QCD to SCET.

⇒Here we report the 2-loop calculation of          and a few applications

2-loop Feynman diagrams and calculation strategy:

automatic reduction based on IBPs;

combine DEs and MB techniques to

calculate  resulting MIs analytically;

use standard QCD counterterms for

UV renormalization;

for IR-subtraction, need the SCET-

current renormalization constant.

Matching coefficients at NNLO:

Application I: heavy-to-light form factor ratios
Solid curves: full results at 

NNLO (blue) and NLO 

(orange);

Dashed curves: result 

without the spectator-

scattering term;

Dash-dotted: QCDSR results

NNLO term is generally 

quite moderate, most 

significant for the ratio T1/V. 

Application II: inclusive B → Xu l+ν

[Greub, Neubert, Pecjak 09] shift |Vub| upwards by ∼ 10%

Application III: semi-inclusive B → Xs l+ l- decay
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