B Physics with HISQ
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summary

|t is now feasible to do B physics with HISQ.

e QOur recent successful “all-HISQ” analysis of B, D, Bs,
Ds decay constants resulted in a significant
improvement in precision.




Motivation

e Search for new physics

* Precision flavor physics is sensitive to high BSM
energy scales.




Vlotivation
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e Reduce errors In exclusive determination of V_ub



Motivation B -> K mu mu
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e [heoretical prediction is higher than experiment



Motivation B -> K mu mu
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Recent all-HISQ decay constant
analysis

arxXiv 1712.09262

» Used successful HQET-inspired model for
extrapolating to the B mass. (a la HPQCD)




All-HISQ decay constant
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Fernulab/MILC 17

ETN 14
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VQOD 14

HPQCD 12
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L7H 135 195 205 215 225 .

[+ (MeV) fp. (MeV)
e Precision: f D (0.2 %), T Ds (0.2%), f B (0.7%), f Bs (0.5%)
e ~3X smaller than last FLAG errors

* Powerful method should be applied to form factors
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Form tfactors to be
calculated
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e Random wall sources

* AMA to be explored



Vlethodology
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e \ector-current renormalization: Zero-recoil Ward
identity (HPQCD)

e [ensor-current renormalization using “mostly
nonperturbative” method (FNAL)



HISQ ensembles in place
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Ensemples In place
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Resource reqguirement

~a (fm)  my/mg mMp /My Netg cost
(M Jpsi core-h)

0.12 1/27 {0.9, 1.0, 2.0} 1000 1

0.09 1/5 {0.9, 1.0, 2.0, 3.0} 1000 1

0.09 1/10 {0.9, 1. D 2.0, 3.0} 1000 2

0.09 /27 10.9, 1.0 , 3.0} 1000 21

0.06 1/5 {0.9, 1.0, 1.5 ?U 2.5, 3.0, 3.5, 4.0} 1000 5

0.06 1/10 {0.9, 1.0, 1. ", 2.0, 2.5, 3.0, 3.5, 1.0} 1000 21

0.06 | /27 {0.9, 1.0, 1.5, 5, 3.(). .‘».5 1.0} 1000

0.042 1/5 {0.9, 1.0, 1.5, 2. 3.0, 3.5, 4.0, 4.5} 1000

0.03 1/5 10.9, 1.0, 1.5, 2.0, 2.5, 3.0, 3 , 4.0, 4.5 5.0 1000

Total

2
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2.0,
0, 2.
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Status of MILC/Fermilab-
| attice flavor-physics projects
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Comple

ing B->

D* and

over (Fermilab) heavy:

3s->K at nonzero recoll

« HISQ light + clover(Fermilab) heavy: Analysis is
~about 2/3 complete. First papers should be out




