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•• New and improved techniques allowNew and improved techniques allow LatticeLattice--QCDQCD to to 
provide very accurate values on hadron masses, decay provide very accurate values on hadron masses, decay 
constants, form factors, etc... constants, form factors, etc... but they still need but they still need 
approximationsapproximations

•• ExperimentalistsExperimentalists HAVEHAVE to check and validate these results to check and validate these results 
and predictions and predictions 

Tests in the charm sector Tests in the charm sector 
(leptonic and semileptonic decays) (leptonic and semileptonic decays) 

are a good place to validate Latticeare a good place to validate Lattice--QCD evaluationsQCD evaluations

•• We aim to performWe aim to perform very accurate very accurate measurements onmeasurements on
charm semileptonic decayscharm semileptonic decays
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•• Charm is NOT only matter ofCharm is NOT only matter of CLEOCLEO--cc Better resolution

Less background

350 fb-1

σcc ~1.3 nb

Much more statistics

BBAABBARAR

CLEOCLEO--cc
0.75 fb-1 (?)

σDD ~6 nb 

Testing the BaBar potential to do this kind of physics ...
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•• Measurement of the Measurement of the DD →→ K K ll νν form factor form factor 
(simplest channel: (simplest channel: CabibboCabibbo--allowed, one ff)allowed, one ff)

Vcs

nonnon--perturbative QCD perturbative QCD →→
parameterized by form factorsparameterized by form factors
(easy quantities for Lattice)(easy quantities for Lattice)

Pole form factor

Modified pole 

q2

Some parameterizations:Some parameterizations:
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hep-ph/0408306

q2 = (pl + pν)2 = ( pD – pK )2

KS, Z.Phys.C38 (‘88) 511

BK, PLB 478 (‘00) 417
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(FPCP ’06 Prel.)

(Moriond ’06 Prel.)

Lattice: αpole = 0.50 ± 0.04

DD →→ K K ll νν
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αΙ = 0.24mpole = 1.854 α = 0.43
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R.J. Hill
hep-ph/0505129

BaBaR

α = 0.37 δ = -0.4
α = 0. 7 δ = 0.42
α = 1.4 δ = 0.74

(hep-ph/0505129)

No particular model 
favoured by BaBar data

Pole form factor Modified pole Isgur-Wise

Hill form factor
Simple pole model with  

mpole= mD*s excluded by all expts.



•• Results here use 75 fbResults here use 75 fb--1 1 

D*+ → D0 π+

BaBar data are 350 fbBaBar data are 350 fb--11

(analysis with all stat. in progress,
also determination of f+(0) ) 
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D → K e ν

75 fb-1

85000 evts
δm<0.16GeV
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•• DD →→ ππ ll νν form factor (form factor (challenge: the backgroundchallenge: the background)  )  
•• DD →→ K K ππ ll νν ((form factors, mass distribution)form factors, mass distribution)
•• DDss semileptonic decays (semileptonic decays (Ph.D. J. SerranoPh.D. J. Serrano))

DDss →→ φφ ll νν

55 fb-1

•• Best results from FOCUS (600 evts)

•• CLEO-c @ present: 72 pb-1  (σDsDs* ~ 1nb) 
750 pb-1 expected in 2008

•• charmcharm baryons (baryons (vastvast fieldfield basicallybasically unexploredunexplored))
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