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Introductior

Decay rate: Example: Dt — K-K*e*v

dr ofv,[ x FF? (= (B+Pv) =(B-R)")

e Charm: \/;well known thanks to CKM
unitarity — we can measure precisely FF

» validate lattice QCD computation

 Apply this method to the B sector to
improve the determination of |\

Strong interaction effects
parameterized by FF

» Pseudoscalanidecay: one form factor, » 2 pseudoscalars/ldecay: 3 helicity
angular distribution known states, 5 kinematic variables
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|solation of D semileptonic decaysBaBal
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These are jet-like events and allow for a betteomstruction of the missing

v as compared to D’s from B decays

ARG S iieife] EX. for D > K-t et v

define two hemispheres.
* select Kx*,e" in the same hemisphere.

 compute the Ddirection (=R yacksk x.e)-

e compute the missing energy in the lepton hemisphere.

 mass constraint fitly = pe+p." + B’ ¥ P,

Opposite
Hemisphere

Lepton hemisphere

: : : D
 compute kinematical variables\(, ¢, cosf,, cosf,, x).

— large statistics
— non negligible background
— poor resolution on most kinematic variables

>

thrust axis

spectator system

Derive resolution and backgro%nd

estimates from data




Control of mass constrained fit iInputs = ER{c]A D Q¥ XY

D* direction and missing energy in the signal hemisplage determined using ' ©* (=true) ,
and compared with corresponding determination in Sieg) for data and MC.
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Charm background in BaBar
» Data-MC comparison in hadronic D decays into cadrgarticles used to:
improve simulation oparticle production associated witinwesons

» Correction to MC of cc: semileptonic decay models 4
hadronization of @uarks
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* signal D is tagged using reconstruction of all other particles,

e positive : high resolution on decay kinematic variables, allowsadute
BR measurements, low background

» negative: low efficiency, systematics not negligible, applied® only(?)

Bl unguenched LQCD [2]
quenched LQCD [31
""""" simple pole model [16]
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Signal events : 74 000
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-CLEO-c and BaBar measurements agree,
our uncert. is similar to final CLEO-c ( 818 pp

-Only 1/6 of BaBar stat. (75 f) was. used

o

needs

better radiative
simulations.




Form factor variatio
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- About 10% of D-meson are D 1500E S, ;
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o BABAR
 Accurate determination of D~ @ev decay 3 | preliminary i
characteristics (first measurement éf g — ZEA Gl NEE s,

variation for the axial vector form factor
m,=2.3+0.2+0.2 GeV/§

« Brnormalized to Q - K*K-1T; '
» Extraction of form factors normalization \/
at =0 :A,(0)=0.607+0.011+0.019+0.018

OTUS(2004)
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irst S-wave signa
in D, sl. decays
(>50)
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Direct measurement of the S-wave
component in thee region
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D* - K n*e"v, (NEW preliminary result:

Study the hadronic Kz system e N
without accompanying hadrons

» Kn system in S wave.
* phase variation with p;

Present experimental results (LASS 1986#Kr)
still need validation.

Phase of the £S-wave component is expected to

be the same as inikscattering, modula ( Watson'’s theorem)
in the elastic regime

» Kn system in P wave. \
* precise determination of ' R(892) resonance parameters;
» determination of form factor parametgeempare with LQCD);
 search for possible higher mass state contributions;

» understand the D semileptonic exclusive decays (ngss«elusive states in B semileptonic
decays).
Using 347.5 B 12
Fit in 5D in all phase space, first time in this deay
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Component S+K'(892) S+K'(892) S+K'(892)
(%) + K*(1410) (%) + K*(1410) + D(%)
S-wave 5.62t 0.14 0.13 5.79+ 0.16t 0.15 569+ 0.1& 0.15
P-wave 94.38 94.21 94.12
K"(892) 94.38 94.11+ 0.74& 0.75 9441+ 0.1%+ 0.20
K*(1410) 0 0.33 0.13t 0.19 0.16 + 0.08t 0.14
D-wave 0 0 0.19+ 0.0% 0.09




S-wave phas
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« Watson’s theorem : same phase variation (moduieith regards to K scattering in the elastic regime

» We find agreement with results fronxiscattering experiment (LASS) (differencemf

» This may help understanding the effect of the &decn in D* — K- " n* experiments
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K*(892) mass and widt

» Measurement of the 892) width is

quite different from LASS and from the PDG average
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Fitting BaBar data keeping the K*
width fixed at the PDG value
gives a poor agreement with data
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Form factors

‘ Comparison with other experiments‘
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Conclusion

e BaBar and CLEO-c agree on the rate and on the’RMamgation for
D°—K-etv. These are reference values for LQCD.

» Accurate measurements of decay rate and fFagation for
Ds —ge'v and D'—K™e*v. Similar values are obtained for,@) and ¥,
some difference seen op.r

* First measurement of the axial-vector FFvgriation.

* The S-wave component is about 5% in both decays.
Complementary information to CLEO-c on the S-wave ysDdecays.
Some discrepancy observed ig-Bf,e*v with CLEO-c

* Measurements of theS-wave phase agree with LASSI{+

e Detailed measurements of thé’Knass distribution

* Low limits placed on K(1410) and K '(1430) contributions in the #&
final state. 17



Other experimen

« BES-Ill (¢'e) :

DD Pairs from different experiments

128 M are expected at BES-III with 4 years” luminosity@wy(3770).

5 M are expected at CLEO-c until 2008@w(3770). Dafa la,
/ng
S,
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« LHCb (pp): lot of charm, from B decays and prompt M,a

analysis not easy in an hadronic environment ’”’hg

« SuperB(ete) : %{d

e at the Y(4S), 15 abper year (~ 30x Babar statlstlcs) ”72015

e at theW(3770), 1.5 abh per year— 2 months of data
taking=300xCLEO-c 18



« Present accuracy on hadronic FF is already much highel.i@&lD evaluations

» Other sl D decay channels can be measured at B-factoriespussgnt data:
DY - metv, D, - n/m'etv, A.—Ae'v, ... (manpower?)

» To obtain higher accuracy, operating at threshold ieebdbw background,
high resolution on kinematic variables, possibility teasure radiated photons,
access rare decay modes, control of detector perforrearsieg Jy decays, ...

 This favours the possibility to run a Super-flavour fagtar charm threshold.
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