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HighlightsHighlights

Selected based on freshness and importanceSelected based on freshness and importance

Charm Charm semileptonicsemileptonic decaysdecays

||VVcbcb| exclusive: B| exclusive: B DD(*)(*)ℓℓνν, HQET form factors , HQET form factors 

||VVcbcb| inclusive: moments, OPE, global fit| inclusive: moments, OPE, global fit

||VVubub| exclusive: B| exclusive: B ppℓℓνν, heavy, heavy--light form factors light form factors 

||VVubub| inclusive:  | inclusive:  BB uuℓℓνν, , OPE, OPE, resummationresummation……
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SemileptonicSemileptonic charmcharm

• New measurements improve f+(0)|Vcq|

• 1-4% exp. error  on |Vcq|  (LQCD error ~10% now)
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Nice summary from D. CroninNice summary from D. Cronin--HennessyHennessy
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New precision charm form factors: DNew precision charm form factors: Dss
Talk from R. Talk from R. SaccoSacco, , 

Queen Mary, U. LondonQueen Mary, U. London

Big 
improvement!

Quenched 
LQCD
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Future prospects Future prospects 
in in semileptonicsemileptonic
charmcharm

• More data to analyze 
in CLEO, B factories

• New facility to exploit!
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||VVcbcb| from | from BB XXccℓℓνν

Old story: use HQET Old story: use HQET 
parameterization, fit slope, parameterization, fit slope, 
FF ratios and |FF ratios and |VVcbcb|*|*FF(wFF(w=1) =1) 

FF(1) from LQCD or LCSRFF(1) from LQCD or LCSR

NEW: improved precision on 
B D**ℓν and B D(*)pℓν
decays… but no time to discuss

Belle :  arXiv:0711.3252
BaBar: arXiv:0808.0528
BaBar: arXiv:0808.0333
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Big improvement in BBig improvement in B DDℓℓνν

New tagged and untagged New tagged and untagged 
preliminary measurements of Dpreliminary measurements of Dℓℓνν
from from BaBarBaBar
Complementary methods; largely Complementary methods; largely 
independent (also for D*independent (also for D*ℓℓνν))

arXiv:0807.4978
arXiv:0809.0828

Tagged B sample Global fit (untagged)
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Updated DUpdated D(*)(*)ℓℓνν averagesaverages

Poor χ2

(ALEPH and CLEO 
are off-scale)



2008/09/12 Bob Kowalewski - U. of Victoria 10

Still some puzzlesStill some puzzles

Emphasizes 
importance of the 
Dℓν measurements
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||VVcbcb| from global fit to moments| from global fit to moments

Calculate and measure moments of Calculate and measure moments of EEee and Mand MXX
22 spectra in spectra in bb ccℓℓνν

decays and Edecays and Eγγ in in bb ssγγ decaysdecays

Use ~60 moments, fit for 7 Use ~60 moments, fit for 7 
parametersparameters

Should Should bb ssγγ be included?  be included?  
Maybe, but quantifyingMaybe, but quantifying
theory uncertainty requires theory uncertainty requires 
more workmore work



2008/09/12 Bob Kowalewski - U. of Victoria 12

Recent progress, outlookRecent progress, outlook

Renewed attention on theoretical correlation matrix.  Renewed attention on theoretical correlation matrix.  
Under study; first look suggests this might be the Under study; first look suggests this might be the 
source of anomalously low source of anomalously low χχ22/d.f. /d.f. (~30/60)(~30/60)
~no impact on ~no impact on mmbb, but lowers |, but lowers |VVcbcb| by ~1 sigma| by ~1 sigma

New moment measurements from Belle (New moment measurements from Belle (bb ssγγ) and ) and 
BaBarBaBar (M(MXX moments in moments in bb ccℓℓνν))

Interest in including threshold determinations of Interest in including threshold determinations of mmbb
and/or mand/or mcc, once the errors on these are agreed upon, once the errors on these are agreed upon

|Vcb| from inclusive/exclusive are converging
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Exclusive |Exclusive |VVubub||

Main interest: B pℓν

σ(Vub) from expt: 3%



2008/09/12 Bob Kowalewski - U. of Victoria 14

Determination of |Determination of |VVubub||

Most accurate BF(BMost accurate BF(B ppℓℓνν) and best q) and best q22

spectrum still come from untagged spectrum still come from untagged 
BaBarBaBar measurementmeasurement

Fits to Fits to ΔΔBF(BF(qq22) and lattice points can be ) and lattice points can be 
used to constrain FF shape, extract |used to constrain FF shape, extract |VVubub||

New preliminary FNAL/MILC calculation New preliminary FNAL/MILC calculation 
of fof f++(q(q22) gives much lower |) gives much lower |VVubub|; if |; if 
confirmed this would reconfirmed this would re--introduce a introduce a 
tension with the inclusive |tension with the inclusive |VVubub| | 
determinationdetermination
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Prospects for improvement Prospects for improvement 
in exclusive in exclusive BB XXuuℓℓνν

Measure other Measure other hadronichadronic final final 
states to better quantify states to better quantify ppℓℓνν
backgrounds at large qbackgrounds at large q22

Many current analyses do not Many current analyses do not 
use the full available statisticsuse the full available statistics

Belle, ICHEP08
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Inclusive Inclusive bb uuℓℓνν

Experimental measurements of partial rates in regions of Experimental measurements of partial rates in regions of 
EEee, M, MXX, q, q22, P, P++……

Recall Recall bb uu rate ~ 2% of rate ~ 2% of bb cc raterate

New measurementsNew measurements……

Ee q2 MX P+
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||VVubub| from inclusive | from inclusive bb uuℓℓνν

New at ICHEP08: BaBar recoil 
analysis
σVub~ 8.5% (theory+mb ~7%)

New at CKM08: Belle 
multivariate (BDT) analysis, 
measures ~full b uℓν rate:
σVub~ 7% (theory+mb ~4%)
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||VVubub| from inclusive decays| from inclusive decays

Using Using mmbb from from BB XXccℓℓνν and and bb ssγγ

Analysis of Gambino
suggests this point 
should be higher; 
HFAG will check

With latest measurement, inclusive 
|Vub| does not go down…

new lattice?



2008/09/12 Bob Kowalewski - U. of Victoria 19

Priorities (excl. theory), outlookPriorities (excl. theory), outlook

Sort out BSort out B DD**ℓℓνν measurements; measurements; ΣΣ BF puzzleBF puzzle
Further improve BFurther improve B DDℓℓνν (need Belle results)(need Belle results)
Further improve BFurther improve B ppℓℓνν at high qat high q22

Incorporate latest theoretical advances into global fit to Incorporate latest theoretical advances into global fit to 
bb ccℓℓνν and and bb ssγγ momentsmoments
Further improve full Further improve full bb uuℓℓνν rate (need rate (need BaBarBaBar results)results)
Lots to do, manpower is decreasing  Lots to do, manpower is decreasing  

||VVubub| inclusive/exclusive | inclusive/exclusive ““tensiontension”” becoming significantbecoming significant
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