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Outhine

+ Overview
+ Semileptonic B to pseudoscalar D
+ Semileptonic B to vector D*

<+ Look forward



What's the delay?
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M, MK mp mpg

+ Lattice spacing: cuts off short distance / high energy physics
+ Cost of generating configurations ~ (1/4)° or worse

+ Increased computing and improved actions now allow charm to
be treated like u, d, s



Heavy quark methods

“+ Fermilab Lattice + MILC — Fermilab RHQ b & ¢
+ HPQCD — Nonrelativistic b, staggered (HISQ) ¢
+ RBC-UKQCD — Columbia RHQ b & Mo6bius domain wall ¢

+ Paris group — ratio method, twisted-mass b & ¢



Gauge field ensembles
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+ FNAL/MILC use whole set

+ HPQCD published B — D
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Gauge field ensembles

MILC HISQ, nf =2+1+1
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Gauge field ensembles

RBC-UKQCD, nf = 2+1
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<« At Lattice 2016 Witzel
reported preliminary
results on circled ensemble



Gauge field ensembles
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V., from exclusive decays
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Baryonic decay

Detmold, Lehner, Meinel, 2015
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Figure by A S Kronfeld, published in
C DeTar (LP15), arXiv:1511.06884



http://arxiv.org/abs/1511.06884
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Differential decay rate (I =¢, u)

dl’ 2V lom? 3
%(B — D) = [new|’ F‘48;’3 B (w? — 1)2r3(1 + 7)2G% (w)
with w = Dt and e
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Form factor is one which parametrizes the matrix element
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The fo form factor is needed for B> D tv.



Pubhished B — D
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FLLAG average

FLAG2016
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http://arxiv.org/abs/1505.03925
http://www.slac.stanford.edu/xorg/hfag/semi/eps15/eps15_dtaunu.html

Published B, — D,

+ Paris group (Atoui et al., 2014), nf=2 results G(1) = 1.052(46)

« FNAL/MILC (Bailey, et al., 2015), ratio of form factors at large recoil useful for
constraining ratio of fragmentation functions f;/fs, in turn useful for reducing
uncertainties in Bs = pu u

+ [f; = probability that a b quark hadronizes into a B, meson.]

+ Opportunity to determine |V, | with experimental data for B — Ds [ v



Preliminary By
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Prelimmary B = Dy — RBC-UKQCD
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31 DY

Differential decay rate (I =¢, u)

dl’ G2 Vcb 2m2 * |
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Where F(w) is a linear combination of form factors
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At zero recoil, w=1 and | F(1) = ha,(1)



Published B — D*
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/Z.ero recoll form factor
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/Z.ero recoll form factor
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L.ooking torward

+ Final results for HPQCD Bs = Ds (MILC asqtad) and HPQCD
B — D* (MILC HISQ) expected soon

+ Underway: Bi) = D*() at nonzero recoil by FNAL /MILC
(asqtad) and HPQCD (HISQ)

+ HPQCD also working on B = D (HISQ)

+ HPQCD: compare NRQCD & relativistic HISQ to improve
normalisation (see A. Lytle talk Wed 10:10, WG2)
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