Heavy-to-light currents at NNLO in SCET
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Heavy-to-light currents ¢I';bplay an important rolefIn shape function region (i.e., Ey large but My small):
v'govern the hadronic dynamics in semi-leptonic and [ v'SCET is the appropriate theoretical framework;

radiative B decay: e.9., b — uI'v, b—sy, b—s 'l v'transparent factorization formulae can be derived;
v'their matrix elements, parameterized by several

form factors, also are inputs for hadronic B decays)| =How to represent gI';bin SCET accurately?
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Matching heavy-to-light current from QCD to SCET:

2-body operators 3-body operators Inclusive decays leading contribution power-correction
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c® and c® - the matching coefficients from QCD to SCET. soft-overlap contribution hard spectator scattering
N =Here we report the 2-loop calculation of ¢* and a few applications .
o . - T h
-loop Feynman diagrams and calculation strategy: Matchmg coefflaents at NNLO:
v’automatic reduction based on IBPs; B T e e e R
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v'combine DEs and MB techniques to @\ E\ %\ e

T aolp

calculate resulting MlIs analytically; }\ Ew\ !
v'use standard QCD counterterms for _&

UV renormalization: 5\
v'for IR-subtraction, need the SCET- \i\m E}w ——S
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Application III: semi-inclusive B — Xs |* | decay BABAR [42]
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For more detalls:

G.Bell, M. Beneke, T. Huber, and X.Q. LI,
Nucl.Phys.B843 (2011) 143;
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v the sensitivity of the zero on mﬁ}“ is only £0.03 GeV 2 and hence below 1%: v the size of the NNLO correction to R is significant; it amounts to a shift of the
NLO zero by another —3% and hence is larger than the NLO shift;

v the impact of the NLO correction to R, is to shift the zero by —2.2%;

v the total shift induced by R through NNLO therefore amounts to —5%;
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