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Introduction

I will concentrate on results obtained at e*te~ colliders via the
process ete” = c¢C — fragmentation (D/Ds...)

I will start with D decays into pseudoscalar mesons D—m/Klv

easier to treat experimentally and theoretically

Then, I will move on to Ds decays into vector mesons in the final
state Ds—KKev

Finally, something about future prospects: larger
datasets, D — Krlv,...
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Introduction

The extraction of CKM parameters from exclusive decay modes
requires precise information about the normalization and shapes
of various form factors

(eg the extraction of [Vl from exclusive B SL decays)

Semileptonic D decays are an excellent laboratory where to test
LQCD with great precision

£+

Vo] and |Vl well constrained thanks
to unitarity = measure f.(q?)

K q% = (Po - Pp)?

p = momentum of daughter P meson

dI'(D — Peve) _ G%\ch|2p3|f+(q2)‘2
dq? 2473

f.(q%) measures the probability that a
given hadronic final state will be produced
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Form Factor Parameterizations

Most general FF parameterization (Becher and Hill) for decays
into pseudoscalar mesons that satisfies dispersion relations and
QCD constraints:

1
2\ _ Z Vis — @ -~
| = a t t 2(¢%, tg) = Y —

%
accounts for Ds  pole '\ ensures ak s good behaviour

first two terms sufficient to describe data
measure do, 11 = ai1/ao and r2 = ax/ap

t:|: — (MD j:mK,W)Q

Model dependent parameterization: modified pole...

f+(0)
f+(q2) = (1— %2 ;r(l P ) measure f.(0) and &

2
Moole Mole Mpole = expected vector meson mass

..and simple pole

f+(0 )

f_|_ (q2) — measured mpoe Should agree with expected vector
(1 — ) meson masses... but it doesnt: spectrum distorted by
mpole contribution from other singularities than the D*; pole

measure F+(O) and mpole
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D — n/Klv

tagging technique: look at
ete- — D°DO (CLEO)
ete” — DO)yqD*5igX (Belle)
fully reconstruct one D in hadronic channels
advantage: D momentum is well known, therefore
excellent g° resolution
disadvantage: limited statistics

r ™
untagged technique: reconstruct v 4-momentum

from tfotal energy in the event; require consistency
in energy and/or beam-energy constrained mass
advantage: higher statistics
disadvantage: higher backgrounds/systematic
uncertainties (controlled with dedicated
measurements)
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D — n/Klv tagged
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D — u/Klv untagged
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D° originates from D** — DOt
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q¢ distribution is unfolded
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D — 1lv

LQCD (Abada) —e—i
QCD SR (Ball) ———— 4 . )
FNAL-MILC-HPQCD provide
LCSR (KRWWY) —lG— .
unquenched calculation of f.(0) at
LCSR (WW2) ! . 0 : hep-ph/0408306
LQCD (FNAL-MILC-HPQCD) - h
Bolle (282 fb) ot [To be compared with experimental precision of 3-6%)
CLEO-c (tag, 281 pb™) o
CLEO-c (no tag, 281 pb™) —o )
l | | 1 l | | l 1 1 1 1 1 1 I ]
0 0.2 0.4 0.6 0.5 Modified pole parameterization:
12(0) - ~N
CLEO tagged: f.(0) = 0.680 + 0.034 + 0.06 + 0.09 D°*D*
CLEO ! —_—— Belle tagged: f.(0) = 0.624 + 0.020 + 0.030 DO
Belle (2006) ~——— & g )
LQCD -
CLEOc(ag) ~ —e— [CLEO untagged: f.(0) = 0.626 + 0.031 + 0.013 + 0.008 DO+ D’j
CLEO-c (no tag) ——
i s o 95 Good compatibility between theory and experiment
ane\'
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D — Klv

4 A
Again, FNAL-MILC-HPQCD provide unquenched

LQCD (Abada) ——
cepen ) calculation of f.(0) at the 10% level: 0.73+0.08
LCSR (KRWWY) -
LCSR (WWZ) . \_ )
Quark Model * hep-ph/0408306
/| LQCD (FNAL-MILC-HPQCD) N FOCUS (Param)  +——@—+
Belle (282 tb™) e CLEOIN ——o—— ( \
BaBar (75 fb™) ot Belle (2006) H——" TO be Compared Wl'l-h
CLEO-c (tag, 281 pb") s i T experimental precision
\|CLEO-c (no tag, 281 pb™) e Yy, LQCD —o—i
CLEO< 1° -39
. | o) e L of 1.5-3% )
0.4 0.6 0.8 CLEO-c (no tag) #—e—t
15(0)
-01.2 a 0.2 0}4 0!6
Modified pole parameterization:
25
D- Ke'v,
—— LQCD mean
LQCD Statistical CLEO tagged: f.(0) = 0.764 + 0.012 + 0.007 + 0.001 D°+D*
2 LQCD Systematic
*  CLEO-c (This work) Belle tagged: f.(0) = 0.695 + 0.007 + 0.022 DO
s BELLE =

BaBar

0.2 2 o
q*(GeV° )M,

03

04

CLEO untagged:  f,(0) = 0.766 + 0.009 + 0.009 * 0.001 DO°*D*

BABAR untagged: f.(0) = 0.727 + 0.007 + 0.005 + 0.007 DO

Good compatibility between theory and experiment
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D — Klv

Good agreement between BABAR and CLEO is also evident in the g°
dependence of the partial branching fraction:
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more data "™ better control of systematic effects,
especially radiative correction, important at low g°
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Ds @ KKeV

Higher mass of spectator quark ™ LQCD
prediction should be more accurate
narrow @ simplifies J=1 FF analysis

sensitive to possible J=0 contributions

v

Lower production rate, higher
backgrounds

* data E
. Isignal _g
S Differential decay rate depends
uds 3 .
: on 5 variables:
E 3 MKK, CIZ, Cos(ee)/ COS(OK)I X
098 099 1 101 102 103 104 105 106 1.07 1.08

Mkk
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Ds @ KKeV

P_q-
Assume simple pole dominance: =l
Al 2 0 V(0
A172(q2) _ ,2( )2 V(q2) _ (2 ) :
1 —q?/m% 1 —q?/m3,
ma = 2.5 GeV/c? ~ mps myv = 2.1 GeV/c? ~ mps*
We measure ma, rv = V(0)/A1(0), r2 = A2(0)/A:(0)
P_N+
PKK MD, Mfo Gr J=0
F10 = 10 e 2 . T0
1 ——5 My, — M7 = WMol g,

mu

We measure ro
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Ds @ KKeV
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Future Prospects

BABAR is working on the untagged analysis of D—mev decays

All the experiments mentioned here have not exploited yet their

full dataset = it is worthwhile to redo the D—n/Klv analyses
expect sizable reduction on statistical and systematic uncertainties

BABAR is working on D—Vev decays, namely D*—=K-m*te*v
and D°— KstTev

CLEO has presented preliminary results on D—pev

provide input on ry, r2 and q°
dependence of vector FF

Other interesting channels that may be analyzed:
Ds—n/n’ev or D*—=mtmetv
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Conclusions

Semileptonic D decays are an excellent testing ground for LQCD,
that is continuing to improve its predictions

Precision measurements of FFs are available from
several experiments
In particular, FF normalization is known at the 3%
level for D—mlv and 1.5% for D—Klv

LQCD prediction at 10% level

BABAR has measured the FF parameters in the D—KKev
decay, finding evidence of a small S-wave contribution
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