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Charm measurements provide verification of
lattice predictions
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Lifetime known to about
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Known to about 45%



CLEO-c

- D meson has large branchings to
low multiplicity modes

—>Requiring a reconstructed D
provides background suppression.
—->D-Tagging removes half the event
event (only a single D remains).

- Simultaneously provides 4-vector
vector of other D meson.

w (3770) — D" D°

. <.w..... ‘Hennessy, U of M



D-Tagging
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Summary of BRs — CLEO-c

Main identification variable U:

U=E __-|P

miss missl

Results shown in figure are for 281/pb.

Significant improvement on previous
measurements.

Four new modes observed:
(p/w are preliminary)
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K and © modes above are for 56/pb.
Update for these modes next slide.



Exclusive Semileptonic — CLEO-c

To be submitted (PRD)

e — D92 et v
2000 281/pb ﬂ - 281/pb
1800 200~
%~1m %
EHW E 1501
« 1200
! S/N—-300/1 —
F 1000 < S/N~40/1
$ 800 E 1001
& ]
600 »
400 w 50k
200
-315 g 045 01 005 0 005 09 015 0.2 0.2% -
U(GeV) Uu(GeV)
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BR(D* > K%*v) = 8.90(17)(21) BR(D* > nfe*v) = 0.384(27)(23)
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Exclusive Semileptonic — CLEO-c

0120708005 New: Final CLEO-c tagged results
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CLEO-c Untagged D-> K(n) e

v

Uses neutrino reconstruction:
|dentify semileptonic decay.

Reconstruct neutrino 4-momentum from
all measured energy/momentum in the

event.

Use K(n), e, and missing 4-momentum
and require consistency in energy and
beam-energy constrained mass.

Higher efficiency but larger backgrounds
and larger systematic uncertainties.
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M, distributions fitted simultaneously in 5 g2 bins to obtain d(BF)/dg?.
Integrate to get branching fractions and fit to obtain form-factor parameters.

BR(D® > K-e*v) = 3.557(33)(90)
BR(D* = K%+*v) = 8.53(13)(23)

BR Iin %0

PRD 77 112005 (2008)
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BR(D® > me*v) = 0.299(11)(9)
., BR(D* > nfe*v) = 0.373(22)(13)
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Combined CLEO-c results

Branching Fractions Form factors 281/pb
CLEO-c (tag) CLEO-c (no-tag)  Average

mefy, 0.308(13)(4) 0.200(11)(8) 0.304(11)(5) K: f+(0O)V, = 0.744(7)(5)

ety  0.379(27)(23)  0.373(22)(13) 0.378(20)(12) n: F+(0)V 4 = 0.143(5)(2)

K- etv.  3.60(5)(5) 3.56(3)(9) 3.60(3)(6)
K%te, 887(17)(21)  8.53(13)(23)  8.69(12)(19)

V.4 = 0.223+0.008+0.003+0.023
V.= 1.0194+0.010+0.007+0.106
F*(0O) from Lattice:C. Aubin et al., PRL94 011601 (2005)

Untagged and tagged data samples are the same.

Untagged analysis contains 2.5x the events and contains nearly the
entire tagged analysis. The untagged analysis has larger background.
The resolutions of these analyses are comparable.

In obtaining the average result all significant correlations are included.

These measurements represent the best determination of V_, and the
best determination of V_, from semileptonic measurements.




: 1 75/t « Data ;
L = MC ]
- L M Peaking cc bkg ]
e .. [0 Non-peaking cc bkg |
o -5 BB bkg i
= L :
2 10000 - —
" - J
5 - PRD 76, 052005 (2007) A
2000 —

0

0.15 0.2 025 03
AM=M(Kevn)-M(Kev) Gev

BaBar D> K- e* v

20000 ———T—T—T—TT T 1 1| — ldentifies slow = for D*

reconstruction.

Plot shows AM distribution.
Similar to CLEO |11 but with
neutrino reconstruction from

entire event.

Not as pure as CLEO-c but higher
statistics (74k events in plot).

Needs a normalization mode for
BR.

Error dominated by CLEO-c
DO>Kr BR.

BR(D%> K- e* v)=(3.522:+0.027:+0.045+0.065)%

f+(0) —0.727+0.007+0.005+0.007

IrorM



Belle D> K-(r) e* (u*) v

PRL 97 061804 (2006)
282/fb
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Novel approach: Full reconstruction of e*e- - c¢ cbar

Reconstruct: e+e- > DO, D* X

The 56k tags allow an absolute measurement (like CLEO-c)

Lower statistics than Babar & CLEO-c but complementary
analysis.

BR(D°> K- I* v)=(3.45+0.07+0.2)% +(0)=0.695+0.007+0.022
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BR(D°> n I* v)=(0.225+0.019+0.016)% f*(0),=0.624+0.020+0.030
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O Future Improvements:

m BaBar, Belle and CLEO-c all have unanalyzed data. Unanalyzed data
data varies from 9/10 to 2/3.

m BaBar and CLEO-c analyses will gain more quickly since their
approaches have larger relative statistical uncertainty.

= Pion modes are statistics limited and will benefit greatly from the
upcoming work. | would expect a measurement from BaBar for the D° -
D° 2> n e v soon.
= The largest uncertainties of V, arise from theory.
o With expected improvements from theory V4 from semileptonic decay may
may surpass V.4 from vN.

O Note: Many charm semileptonic results that test our theory could not be
presented in this talk. BaBar, Belle, CLEO-c and FOCUS all contribute to
to these. They include inclusive semileptonic, vector form factors, rare and
and interesting modes and Ds decays.

O What is next?
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O O

BESIII has started data
accumulation.

Current running is at y’.

Detector capabilities similar to
CLEO-c.

Early major start problems are
solved.

Luminosity at this early date is
—~CESR-c.

Expect 10 times CLEO-c at 3770
luminosity with one year of
running.
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