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Under control for some kinematics

Low @2 Khodjamirian, et al, PLB 402 (1997)

Large recoil Khodjamirian, et al, arXiv:1006.4945
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Low recoil  Grinstein & Pirjol, PRD 62 (2000), PRD 70 (2004)
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2-quark operators
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Constraints on C- vs. Cq vs. Cyg

Now: correlations between 2 real Wilson coefficients
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Caveat

o The present LQCD calculation removes

4+ Quenched approximation

4+ Shape-dependent extrapolation of LCSR from low to high g2
«¢* LCSR & lattice both work in “narrow width approximation”
¢* Experiments must reconstruct K* from K 7t

¢* Open question how to go beyond this theoretically



a(fm) aMse; Volume  Neons X Nepc am,,
0.12  0.007/0.05 20° x 64 2109 x 8 0.007/0.04

coarse  ~
0.02/0.05 20° x 64 2052 x 8 0.02/0.04

fine ~0.09 0.0062/0.031 28° x 96 1910 x 8 0.0062/0.031

® (pX7py7pZ) — (07070)
e (§,0,0), (0,g,0), (0,0,g), where g=1 or 2.
e (1,1,0), (1,-1,0), (1,0,1), (1,0,-1), (0,1,1), (0,1,-1).

o (1,1,1), (1,1,-1), (1,-1,1), (1,-1,-1).
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Matrix element from amplitudes

AFIB) - — 2Ev o 25] ps) (V(0,e(p,5)) | T |B(p)),

S

Z
ABB) _ 2B
2FEp’

Z *
A(FF) — Z ﬁ 8j (p/7 S)8j (p,v S)

¢* One 3-point correlator whose amplitude gives matrix element
¢* Two 2-point correlators to divide out 2-pt amplitudes
¢* One 3-point correlator with precise B energy (B to P at |p’|=0)

¢* One 2-point correlator to further constrain P meson mass




** Bayesian:
4+ Many-exponential fit function
4+ Fit whole range of t (operator position)

4+ Fit a couple values of T (source-sink separation)

* Frequentist:

4+ Fewer-exponential fit functions
4+ Randomly choose (plausible) t-ranges to fit

4+ Fit all values of T

4+ Rank “best” few fits, then use those t-ranges in bootstrap




Series (z) expansion

t=q2 ty = (mp =+ 7??,1Lr)2

Choose, e.g. to = 12 GeV?

Vit — Vi — 1o
N AR

Simplified series expansion

t >t branch cut .

Bourrely, Caprini, Lellouch PRD 79 (2009)
following Okubo; Bourrely, Machet, de Rafael;
Boyd, Grinstein, Lebed; Boyd & Savage;
Arneson et al; FNAL/MILC lattice collab;...




F(t) =

—[1+bi1(aEF)* +
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1—t/m

discretization errors
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quark mass dependence
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Conclusions

¢* Rare decays provide new tests of weak-scale physics
o* Low-recoil semi-leptonic decays:

4+ Measurements + theory constrain Wilson coefficients
¢* Unquenched LQCD results

+ B—> K*

*+Bs=> o

4+ Bs—> K*

4+ B = p (noisy!)
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Figure 4: The form factors on both lattices. The vertical scale is different for each form factor.




