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CLEO-c detector
- similar to other detectors but lighter (no SVD, gaseous RICH)
- better neutrals and electrons
- muons are below threshold at CESR-c energies
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Vs=3770 MeV: exclusive e'e—DD, 818 pb-!
(5.4X10° DD events, 6.6X10° DY tags, 4.8X10° D" tags)

Tag signal-to-noise (log scale)

3070109-001

i D~ — Kin m°
10° 3

i TAG (D)
i

107

10°k

10¢

10° 3

Events / (1 MeV/c?)

10°

i

Signal (D)

10°

10°}

10° -

10:;

1 1
1.84 1.86 1.88 1.84 1.86 1.88
M_. (GeV/c?)




Vs=3770 MeV: exclusive ete-—DD contd.

MM?2 distribution. Solid dots: data
Solid line: MC, dashed line: background
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D— (mt,K)ev, PRD 80: 320035, 2009

U signal from D°—K-ev channel, 10 ¢?
bins (points=DATA, histogram=MC)
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D— (w,K)ev, comparison with high
precision Lattice QCD (arXiv 1008.4562)

HPQCD (2010)

(ther theory

H=H 2.5 % error
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FermilabMILC (2005) ~ +—0—
- Sum Rules (2009) -
Experiment 4+ CKM Unitanity
CLEO-¢ (2009) o
~ BaBar (2007+update) :
03 04 05 06 07 08 09
t;(_q':{])

Extraction of CKM elements,
assuming f,(q?>=0)=0.747+0.11+0.15

Vial = 0.234 £ 0.007 £ 0.002 £ 0.025
Viel = 0.985 £ 0.009 £ 0.006 £ 0.103.




Events / (0.001 GeV?/c*)

D™—Kmnlv PRD 81: 112001, 2010

P—V transitions much more
complex due to internal
angular variables.

MM2 signal distribution
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D —Kmlv contd.
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D—pev, preliminary.
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Events / (0.01 GeV)

D™— (m,m’,¢)ev, preliminary

B(D* = netv,) = (114+09+04) x 107,
B(D* = n'etw,) = (2.16 £ 0.53 £ 0.07) x 107,

B(D* = ¢e'v,) <0.9%x 107" (90% C.L.)
U distribution, Tagged analysis
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D*— mev g distribution, preliminary
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Vs=4170 MeV: exclusive e'e—D_D.y, 586 pb-!

n TAG (D)
™
GamN
/ <
Signal (D)

6X10° events, 8X10* D, tags,
4.5X10* (D,y) tags

Maximal D, cross section
dominated (95%) by excl.
reaction e e ~—=D_.D_ "
B(D,"—D,y)=95%

2 kinematic tag constraints,
My, and recoil (D,y) mass

More backgrounds due to D
production, more neutral decays
and annihilation tags (e.g.,
D=3, Di—np)
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Vs=4170 MeV: exclusive e'e—D_ Dy, contd.

Tag mass
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Events/(0.025 GeV)

D .—1t,ev, PRD 80: 52009, 2009

Simultaneous analysis for (" ev) (a) and (K'K-ev) (b)
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D —wev,prelim. (B<0.23% 95% C.L.)

n+ - x0 Mass spectrum (MCGE) |
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Inclusive semileptonic D", DY, D
PRD 81: 112001, 2010
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B(D" = Xe'v,) = (6.46 +0.09 £+ 0.11)%, (DY = Xe'v,)

. : . - - — ().9R5 5! 9
B(D" — Xe'v,) = (16.13+£0.10£0.29)%,  T(D" — Xe' ) 0.985 £ 0.015 = 0.024

0D — Xetn) .
B(D} = Xe'v.) = (652039 0.15)%,  Tpo 5 ety — 528+ 0.061+0.025.




Summary

Numerous precision and new measurements of
charmed meson decays, due to excellent neutral
and electron detection and exclusive reactions

High quality (2.5%) comparisons with High
Precision Lattice QCD

High quality form factor, and CKM matrix
elements, measurements, for D™—(K,K", m,p)ev.

First observation of D™—m’ev and D,—1{ ev
First measurement of form factor for D" —=nev
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