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Xin Shi (Cornell University)

Cornell Electron Storage Ring (CESR)

m Depth: 14m, Circ: 0.77km.
m Ran for HEP: 1979 - 2008.
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CLEO-c Detector Properties
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D Hadronic Branching Fraction analysis

m This analysis uses all CLEO-c 1/(3770) data (818 pb~—1).

m Measurement of D hadronic branching fractions sets absolute
branching fraction scale for most D and B decays.

m We measure 3 neutral and 6 charged D decay modes, including
the two reference modes D° — K—n+ and Dt — K—ntz™.

D° —» K=+

D’ —» K 7 x°

D5 K nrn nt

DY - K nfn?"

DY - K nntx®

Dt — KgTr+, Kso — atrT

Dt — Krtn% K — ntn™
DY — Kertntn™, K§ — mtn™
Dt - K"K =™

m Published results with 56 pb~! [PRL 95, 121801(2005)]
and with 281 pb~' [PRD 76, 112001 (2007)].
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Analysis Technique

m |dentify D’s from
“beam-constrained mass” and AE:

EnimmiEE - «uniEnInn NN

Mgc = \/ EZo,m — |Pp[2 (peaks at D mass) z\'“'
AE = Ep — Epeam (peaks at zero) K’ 0

m Reconstruct Single Tags and Double Tags in D D events:

Nj = €iBiNpp, N; = &BjNpp = Pioneered by MARK III.

Nj = €;BiBjNpp m N;: single tag yields
N,'N' €jj N," € i
= Npp = ek, Bi= vaé m Nj: double tag yields

m ¢ efficiencies from signal MC
(i/j for single tag, ij for double tag)

m Independent of knowing the luminosity.
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Yield Extraction

a 10
s m We fit signal with a theoretically
= o derived Mg peak shape that
3 includes the effects of :
g 107k Initial state radiation (ISR),
¥(3770) line shape
ARGUS function (width and mass),
10 background

Beam energy spread,

log scale Momentum resolution
(sum of 3 Gaussians).

183 184 185 186 187 1.88 189
My (GeV/ &)

Xin Shi (Cornell University) Absolute D Hadronic BFs at CLEO-c — LLWI 2011 2011.02.24 7/14



Mg fitting for data — Single Tag

m Single tag yields are obtained from a 1-dimensional fit of Mgc
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Double Tag Yield Fits

0140207-006a

5T DD v m Double tag yields are obtained

ssb _ from a 2-dimensional fit of Mc
| (D) vs. Myc (D)
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Mg fitting data — Double Tags
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m Combinatorial and peaking backgrounds (blue) are very small.
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Update in the full dataset

m Improved Monte Carlo simulation using the latest PDG.
m Updated background study with 20x Generic MC.

m Updated systematical uncertainties study:

Single Tag Background modeling
m A E requirement

m Signal lineshape

m Final State Radiation (FSR)

m K/r tracking

m 70 efficiency

m Double DCSD corrections

Xin Shi (Cornell University) Absolute D Hadronic BFs at CLEO-c — LLWI 2011 2011.02.24 11/14



Branching Fraction Fit

Ni = iBiNpp, N/ = &BiNop m N;: single tag yields
;i
Nj = 6_"f'B’B/NDD m Nj: double tag yields
= Npp = N,(,—/’Vf;—g_j, Bi = %—:’S—I’I m ¢ efficiencies from signal MC

m From 18 single tag and 45 double tag yields,
we use a x? fit to determine 9 branching fractions ()
and the number of D D pairs (N, 5 and Np:p-).

m The fit includes:

m Peaking background subtractions from the yields,
m Cross-feeds between modes,

m Systematic errors.
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Branching Fractions Results — Preliminary

Mode

B (%)

D° > K7+

D —» K ntxr°
D5 K ntn nt
Dt - K ntn?t
DY - K ntnta®
Dt — K3r+

Dt — KSO7T+7TO
DY — Kdntntn~
D" - K"K nt

3.92 +0.02 £ 0.05

14.83 £0.07 £0.32

8.32+0.04 +0.18
9.27 £0.06 £0.14
6.15+0.05+0.15
1.556+0.01 +0.04
7.13£0.05£0.21
3.02+0.03+0.10
0.93 £0.01 £0.02

Cross Sections (o)

Values (nb)

ete” — D°DO
ete” - DD~

3.63+0.02 +0.06
2.88 £0.02+£0.04

B Consistent with 281 pb~" resullts.
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m Measured the absolute D hadronic branching fractions
using full CLEO-c 818 pb~" ¢/(3770) data.

m Updated background study and major systematics uncertainties.

m Preliminary results are consistent with the previous measurement.

m CLEO finished data taking in 2008.

m Looking forward to see the results from BESIII.
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