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» Overview of heavy HISQ

» Results for B; — 15 and what we can learn from it
» Moving towards B — K{1T(~
» Preliminary B — K{T¢~ and D — K{~ v results



» Calculate meson form factors over the full range of
q2 = (pparent - pdaughter)2 values

» Interested in fi(¢?) and fo(q?) form factors for pseusoscalar to
pseudoscalar decays

» Require three-point correlators with scalar and vector current
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MILC HISQ 2+1+1 ensembles. All valence quarks HISQ
0.09fm 0.06fm and 0.045fm lattices for By — 7

Physical b is amp = 0.9 on finest lattice
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Choose several heavy masses and daughter momenta for each
ensemble

v

Combine heavy mass fit with continuum extrapolation

v

Ds — ns comes ‘for free’

» Cover whole physical ¢? range

~ William Parrott (UofG)  Heavy Strange Semileptonic Decays ~ 4/15
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Continuum result at the b mass in red. h-HISQ allows us to evaluate a@

any mass from c to b.
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Form factors largely independent of spectator quark mass




» Change spectator to light

» Calculate tensor form factor, using accurate tensor normalisation
» Include lattices with physical light quarks

» Include an overall chiral log term:
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logs=1— Y 10mguned (log (107;lemed> + 6FV) (3)
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Normalisation with g = 2GeV, matched to MS at 3 loop at b mass
~ William Parrott (UofG)  Heavy Strange Semileptonic Decays ~ 9/15

Tensor important for SM B — K due to b — s transition
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Sets 1-3 physical v. coarse to fine Sets 4-7 ms/my

1.09

0.8

¢ Set

0.6

Set 1 m0.8605
Set 2 m0.643
0.432
Set 4 m0.888
Set. 5 m0.664

Set 6 m0.449
Set 7 m0.274
D — K arXiv:1706.03017
D = K arXiv:1706.03017 g

oo

L0

r0.8

0.6

o

0 1
¢*[GeV?)

=5, v.coarse to superfine

» Charm mass easy to reach on ensembles

» Full ¢° range = can compare bin by bin with exp. partial decay
rate data

» Lots of good exp. data available, can compare shape
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Preliminary V.5 = 0.9662(71), improvement on current PDG sl value of
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» Heavy HISQ an effective method for studying heavy to strange
decays and form factors

» Form factors largely independent of spectator quark mass
» Can improve upon B — K{T/~ and D — K/ results

» Improvement on V.5 determination from D — K¢~ ¥ using bin by
bin comparisons with experiment

Thanks for listening. Any questions?

~ William Parrott (UofG)  Heavy Strange Semileptonic Decays ~ 13/15
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