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Introduction

D*—>u*vand f,, (281 pb!at y(3770))
— Analysis Techniques
— Fully reconstructed D- tags
— D*—>ut*v Reconstruction

— Background suppression
— Results

Summary
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Test the SM and Search for New Physics:

— Precise measurements/over constrain of CKM
— One limiting factor: syst. error of non-pert. QCD

CLEO-c Physics at W(3770):

— f,, fps: Validate Lattice QCD and improve f;
— Semileptonic D decay: Form factors and V4, Vs
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Compare theoretical calculations of f, to
experimental measurement to gain
confidence in theory’s ability to predict fg
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The MARK III Method

Fully reconstruct 1st D
“the tag”, then analyze
decay of 2"d D to extract
exclusive or inclusive
properties.

y(3770) ~ DDbar threshold
=>» No extra fragmentation = simpler

geometry / combination
=» Clean neutrino reconstruction
=>» High tagging efficiency at 20% of

all D’s produced.
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B(D" — uv)x10™  f, MeV
MK  <7.2 <290
BESII 12.2"; +0.11 37115, +25
[CLEO 3.5+1.4+0.6 202:I:41:I:17]
PRD 70, 112004 (2004)
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CLEO-c Detector & Data

Ring Imaging Cherenkov
Detector

Chamber

Calorimeter

Polepiece

* New inner drift chamber
replaced old silicon vertex

* 1T B field (old 1.5 T)

* Track (93% of 4n): o =
0.6% @ 1 GeV

* PID: Rich (80% of 4n),
dE/dx, EM calorimeter,
muon (> 1GeV)

Drift

Inner Drift Chamber

Endcap

*E,:6=22% @1 GeV,
5% @ 100MeV.

CLEO-c = CLEO 111
281 pb-' at y(3770)
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v(3770) analyses at CLEO-c

D+—utv and decay constant f,, at CLEO-c

— High resolution detector with tuned MC
— Simple low multiplicity events
— Hermeticity of the detector

_ dE/dX (TCI K, p, e)

— RICH detector (K threshold ~ 550 MeV)

— dE/dx + RICH: Hadron ID for D tagging

— CsI Calorimeter (electron, muon identification)
— Beam energy Og,, = 2.3 MeV
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__ 4 Fully reconstructed D" tag [

Prellmlnary
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34 Fully reconstructed D" tag [

Signal Background

Areulwijaid

Mode

Ktr—x~ 77387 + 281 1868
KTtr—an 7° 24850 + 214 12825
Kom™ 11162 + 136 514
Kon m mt 18176 & 255 8976
Kom™ 7° 20244 4+ 170 5223
KtK—7n— 6535+ 95 1271
Sum (158354 £496 | 30677

Reconstruction Efficiency: (20 — 55)%
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&) Reconstruct D™ — putv

Néutrino MM2 to discriminate signal and backgrounds:

2 2 N D \2
W :(Ebeam _E,u) _(_})D_ _Plu)
Signal peaks at MM2 = 0
Additional cuts to suppress background:

— No additional charged tracks from event vertex
— Largest unmatched shower energy less than 0.25

GeV, to suppress D+ — 1t 1tV

— Muon candidate consistent with minimum ionizing
particle (Ecal< 300 MeV in EM cal)

~ 67% efficient for D" — utv

Most systematic errors are determined using DATA
Detailed background studies based on MC+DATA
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MC Expectations from 281 pb-1 at y(3770)

— ttv, ety
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Br(D* —l*v) & fy+ from CLEO-C

Backgrounds Preliminary

Mode B(%0) # Events | Efficiencies & BKG well

e 0.1320.02 1.40+0.18 understood: from data

Korrt 2.7740.18 0.44+0.44 BI‘(D"' RN |.|+V) —
Ty (T THy) | 2-65%8(DF>ur) 1.08 £0.15 (4.45+ 0671—8:%695) % 104
Continuum - -

oy 0 soserns |, — (223:£16+]) MeV]
other D'Dr

Total 2.92+0.50 No D*—e*v events

V. (KTeV)= 0.225 +0.0023 observed:
V., (NA48)=0.2187+0.0016(exp) £0.0023(th) Br( D+ - e+V)
< | |

V, (NA48)= 0.2239:+0.0012(exp) +0.0023(th)
2.4 x10°5@ 90% C.L

f.(0)V (KLOE)= 0.21620.001(exp) (Ke3)
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EXPERIMENT

This measurement \
CLEO-c

BES measurement MARK Il
(2.67+1.74 evts) » BES

THEORY

v—p—n 223+1675 MeV
—— <290 MeV @ 90% cl

Fermilab-MILC-HPQCD ___|__ e 201+3+17 MeV

—
3717122+ 25 MeV

-119 —

—— Latti CD (FNAL & MILC
(hep-1at0506030) | attice QD (F1 )
F——e—t—t Quenched Lattice QCD (UKQCD)
H—‘—'r' Quenched Lattice QCD
I—O—I|
Chiu et al. hep-ph/0506266 - QCDSpectral Sum Rules
f, = (235 + 8 + 14) MeV ——— | QCDSumRules
| I . Relativistic Quark Model
CP-PACS: e Potential Model
f, = (202 + 12+20 _ ) MeV | ———+——— Isospin Mass splittings
- |
100 200 300 400
c.f. Artuso, Stewart’s LPO5 talk fp+ (MeV)
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____________ Br(D* —l*v) & fy+ from CLEO-C

Preliminary from 281 pbt at y(3770):
(CLEO CONF 05-5)

158,354 £ 496 fully reconstructed D- tags

+2.9
471 +7.1 37 D*— u'v evts observed

[Br(m > ptv) = (445 0.67 “o36 ) X 10-4]

[f.,+ =223 + 16, Mev}

|Br(D* - e*v) < 2.4x 105 @ 90% C.L. |
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