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Introduction

! I will talk about the preliminary measurement of D+ µ+ ν
branching fraction and determination of fD from CLEO-c.

! We make use of single “D-tagging” in which
one D is fully reconstructed.

! We pass the information of the found D to the other D.
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The CLEO-c detector

" Data Sample: 
~60/pb collected 
with the CLEO-c 
detector  at 
ψ(3770)

" New 6-layer inner 
drift chamber.

" 1T B field.
" Otherwise Same as 

CLEOIII detector.
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Motivation
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" Direct Measurement of fD.

" Challenge to potential models and 
LQCD computations; their 
uncertainties are important in B 
decays. 

" Charm measurements can be used 
to improve predictions for B decays.

For example: precise CLEO-c fD
measurement + LQCD fB/fD could 
give a ~1% prediction for fB
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Charged D-Tag Reconstruction

22
candidatebeambc PEM −=!Two key variables:
candidatebeam EEE −=∆

|∆E| < 20 MeV

K-π+  π+ K-π+  π+π0

Preliminary!Preliminary!
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Signal Extraction
! Make use of the  neutrino MM2 

observable to separate signal 
and background:

! Signal peaks at MM2 = 0

! Largest  unmatched shower energy
is less than 0.25 GeV.

! Muon candidate consistent with minimum ionizing particle, deposited 
energy < 300 MeV in calorimeter

! Account for the background in the signal region of MM2 (see later).

2 2 2( ) ( )beam DMM E E P Pµ µ+= − − − −
!!!" !!"
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MM2 Distribution

Signal region

K0π−
DATA

Preliminary!
~60 pb-1
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Backgrounds
# D± Background:

" D+ $π+π0

" D+ $K0 π+

"D+ $τ+ ν , τ + $π+ ν 
" D+ $π0 µ+ ν 

# D0D0 Background:
" D0D0 can look like D+D-:

ex: D0$K-π+, D0$π+ µ− ν

# Continuum Background

Estimated backgrounds 

from MC



10
Nabil Menaa
Syracuse U. CLEO

DPF 2004

Signal
# 8 events within 2σ

(−0.056<ΜΜ2<0.056 GeV2)
# 1.07 ±1.07 estimated 

background events.
# Reconstruction efficiency:

69.9 %

~60 pb-1 CLEOc DATA

ΜΜ2 [GeV2]

( )µ ν
ε

+ +→ =
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sigN
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Preliminary!

Systematic errors on B: 
a) µ detection ε (5%)
b) background, taken
as 100% uncertainty (15.4%)
c) D+ sample size (1%)

B = (3.5±1.4±0.6 )10-4

fD    = (201 ±41 ±17) MeV
Preliminary!
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Predictions vs Measurements
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• BES• CLEO-c
•Lattice 2004• Isospin Mass Splittings
• Potential Model• Rel. Quark Model• QCD Sum Rules
• QCD Spectral Sum Rules• MILC
• UKQCD
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Summary
# We report a preliminary measurement of

D $ µ ν branching fraction, and hence a 
measurement of the D meson decay constant

B(D+ →µν) = (3.5±1.4 ±0.4) x10-4

fD    = (201 ±41 ±17)  MeV

# Work in progress – data taking resumes in 
September.

# More information is available on: hep-ex/0408071

Preliminary!
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