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Aims/Predjudice

® With 10% times more computing, we will
want percent or sub percent level accuracy.

® On Steve & Norman’s extreme ensembles
(the SNEEs), charmed quarks satisfy

a=006fm = ma=0.39, (mea)*=0.16
a=002fm = ma=0.13, (mea)*=0.017

so mea < 1,if notm.a < 1.




® On the coarse SNEE, want to avoid choices
that introduce large m.a effects:

® Symanzik improve without 04, Da.

® Use Fermilab/RHQ methods to (at least)
eliminate O(m.a) and reduce (m.a)? —
m:/\a? (as in HISQ for charm).

e Need charmed sea: ! ((" /2m.)* ~ 1-2%?




Qutline

Aims

Formalism: sea and valence charmed quarks
Mixing: D' < D"

Leptonic Decays: Dy — [v, D* — [v
Semileptonic Decays: D — Klv,D — mlv

Radiative Corrections




Formalism

® Symanzik says LGT is equivalent to LEL

Ligt = —E(p‘l'm)c"’aKG-FEiGqu“VC-I-azKYDgZnyz—F“'
u
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where 2nd line does some rearrangement.

® Adjust two hopping params & csw(ma).




® Currents:

= \'IdiV4\|fc +acy a7y - DiY4 — i74’7 - D)y,
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and the temporal and spatial components
have different Z factors at O(mc.a).

® Neglect m.a dependence of cV and cP




Mixing

Mixing comes from
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where first term generates mass and width
difference, second only mass difference.

LQCD has nothing to say about first term.




® |In kaon we exploit €k, not Amk.
® In B systems use OPE on first term, m;, > ! .

® In D system take Al from experiment and
dispersion relations to get first term of Am.

® so require bag parameters to few %
[Golowich, Hewett, Pakvasa, Petrov, arXiv:0705.3650],

® unlikely to demand exascale resources.




Decay Constants

® CLEO-c, Belle, BaBar have measured D+
and Dy decay constants to about 4-5%.

® BES-Ill plans about [.5%.

® HPQCD has computed them to < |.5%
(Fermilab-MILC, 4-5%).

® (oal: keep lattice error = (expt. error)/3




Status of fps puzzle (NB CLEO pub done soon):
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a 3.50 discrepancy, or 2.90 @ 2.20.




® (Good paradigm for new physics search with
LQCD: can double HPQCD’s (w/ or w/o
justification), w/o changing sigmatology.

® Crucial to reproduce HPQCD with other
2+ 1| calculations:

® triumph for LQCD if expt comes down;

® new physics if not (& HPQCD confirmed).




Error budgets

Improved this year.

Pps Ppy RD Pps Ppy RB

Statistics 3.8 1.0 2.1 3.1 1.8 | 2007
1.5 1.0 2.5 3.4 2.2 | 2008
Inputs r1, ms, my 1.4 2.1 0.6 1.8 2.5 0.6

2.7 0.1 1.1 1.1 0.1
1.4 <0.1 1.4 1.4 <0.1
0.1 <0.1 0.4 0.4 <0.1
2.7 0.3 1.9 1.9 0.2
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Heavy q discretization

Light g disc. & x extr. 1.2 2.6 1.6 2.0 2.4 2.4
4 0.2 0.6 0.6 0.2 0.6 0.6
Total systematic 4.5 5.3 1.8 3.8 4.4 2.6
gt Paul Mackenzie B and D Meson Decay Constants, Lattice 2008, July 28-Aug. 1, 2008. 12/16
s y ; » July g-1,




® Need higher statistics: 16x ensemble size.

® Non-pert improvement (as above): then
discretization effects ~m.Aa? as in HISQ:
feasible extrapolation.

® MILC: experience is flat in a
® SNEE-b: further anchor

® Presumably need two fiducial mj, m. and
interpolate.




Semileptonic D Decays

® VWe saw inVera’s talk that SuperB could
detect many 10® D — Kiv, D — tlv.

® Main sources of uncertainty for LQCD:

® HQ discretization (as above)
® BK (or similar) for g> dependence — 7 fit

® statistics: more essential w/o BK




Radiative Corrections

® At <I|% precision, radiative corrections
matter.

® “Everything” is known, but scattered.
® EW boxes lead to p dependence.
® Ad hoc structure dependent terms.

® | ast two should resolve each other.




