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We will talk about:

! Physics Motivation
! Analysis: 

The Inclusive Ds Spectrum.
! Preliminary Conclusions & Summary.
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Y(5S), knowledge & Expectations ?

• Decay channels:
BdBd  , BdBd

* , Bd
*Bd

* , BsBs , BsBs
* , 

Bs
*Bs

* , BdBd ππ , BdBd π , BdBd
*π, B0B+ π.

• The Unitarized Quark Model (UQM): 
The B cross section dominated by B*B* and Bs*Bs* production.
Bs

(*)Bs
(*) production ~ 1/3 of the total Y(5S) cross section.

σ(BsBs)+ σ(BsBs
*)+ σ(Bs

*Bs
*) ~ 0.1nb. 

• Other models:
Predict a smaller Y(5S) " Bs

*Bs
* component!

2. Model Expectations:

1. Knowledge from CLEO 1.5 :
• σ(Y(5S))/σ(cont) ~ 1/10.
• L=116 pb-1" No direct measurement of 
Bs production cross section.
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Why do we care ?

! What do we know about Y(5S)?
From the PDG

! Need to investigate the 
composition of the Y(5S).

! It is of considerable interest to establish firmly the properties of Bs
mass, selected decay modes, production rate at the Y(5S), and possibly 
even Bs mixing, for which the data we have may not be sufficient but 
could lay the groundwork for a future study of this topic�
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Why The Inclusive Ds
± Spectrum?

In the simple spectator model the
Bs decays into the Ds nearly 
all the time.  Since the Br(B      DsX) 
has already been measured to be 

(10.5 ± 2.6 ± 2.5)%, 
Dominant Decay Diagrams 
for a B meson into Ds meson

Dominant Decay Diagrams 
for a Bs meson into Ds meson

we expect a large difference 
between the Ds yields at the Y(5S) 
and the Y(4S) that can lead to an 
estimate of the size of the Bs

(*)Bs
(*)

component at the Y(5S).
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Data  Sample from CLEO III

We used all the data we collected 

near or at the Y(4S) resonance and all 

the data taken right at the Y(5S) peak.

with the CLEOIII detector.

1.80.42~10.86On the Y(5S)

9.52.32~10.54Below the Y(4S)

32.26.34~10.58 On the Y(4S)

# Had events (x106)Luminosity (fb-1)Ebeam (GeV)Data Type
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Ds candidates invariant  Mass Spectra
Y(4S) on resonance data

Ds" φπ±
D" φπ±

Y(4S) data

Mass (GeV)

(PRELIMINARY)

Φ "ΚΚ

(PRELIMINARY)

0 < x < 0.05 0.05 < x < 0.10

0.15 < x < 0.200.10 < x < 0.15

0.25 < x < 0.300.20 < x < 0.25

0.35 < x < 0.400.30 < x < 0.35

0.40 < x < 0.45 0.45 < x < 0.50

Y(5S) data

Ds" φπ
D" φπ

(PRELIMINARY)

Mass (GeV)
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Y(4S) on 
resonance data

Ds Yields from data

x (|p|/beamE)

x (|p|/beamE)

x (|p|/beamE)

Y(5S) on 
resonance data

Continuum below 
the Y(4S) data

(PRELIMINARY)

(PRELIMINARY)

(PRELIMINARY)
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Continuum Subtraction
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• Properly scale the continuum by 
S2 (S1) scale factors.

• Subtract it from the distribution 
of Ds at the 5S(4S)-on resonance data.

• The difference is then inclusive Ds
distribution at the Y(5S)(Y(4S)) resonance.

Re 4
(4 ) (4 ) 1 (4 )

Re 4
(5 ) (5 ) 2 (4 )

* (642.1 0.6 24.1)x10

* (13.1 0.1 2.7)x10

s on off
Y S Y S Y S

s on off
Y S Y S Y S

N N S N

N N S N

= − = ± ±

= − = ± ±
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Reconstruction Efficiency & Ds yields from MC 
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Ds yields from Y(5S) data continuum 
subtracted, efficiency corrected & 
normalized to the # of resonance events 

Ds yields from Y(4S) data continuum 
subtracted, efficiency corrected & 
normalized to # of resonance events.

Ds Spectra & Production Rates at  the Y(4S) 
& at the Y(5S)
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(PRELIMINARY) (PRELIMINARY)

Br(Y(5S) " Ds X) . Br(Ds " φπ)
= ( 20 ± 2 ±4).10--3

Br(Y(4S) " Ds X) . Br(Ds " φπ)
=  ( 8.0 ± 0.3 ±0.4).10--3

x (|p|/beamE) x (|p|/beamE)
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Partial  and total Br (Y(5S, 4S) Ds X ) vs x

Y(5S)(PRELIMINARY)Y(4S)

Br(Y(4S) " Ds X) = (22.3 ± 0.7 ± 5.7)%
Br(B " Ds X ) = (11.1 ± 0.4 ± 2.9)%
PDG (10.5 ± 2.6 ± 2.5)%

Br(Y(5S) " Ds X)
= ( 55.0 ± 5.2 ±17.8 )%
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Bs
(*) Production at the Y(5S)
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Significant excess of Ds yields 
at the Y(5S)

(PRELIMINARY)

Using:

• a model dependent estimate of Br(Bs "DsX) = (92 ± 11) % 
• and the productions rates in slide 10 , 

we find the ratio of Bs
(*)Bs

(*) to the total bb quark  pair production at the 
Y(5S)  energy: fs = Br(Y(5S) " Bs

(*)Bs
(*)) =  ( 21 ± 3 ± 9 ) %
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Systematic Errors
• Are dominated by:

! the 25% error on the absolute branching ratio Ds φπ

! the 1% relative error on the S1 scale factor (which caused a 4% error on the 
number of Y(4S) resonance events), and 1.7% on S2 (which caused a 21% error on 
the number of Y(5S) resonance events).

! the 12% on our estimate of Br(Bs Ds X). 

• And have components from:
! the 4.1% component from the Ds detection efficiency.

• Because of the large relative error on the luminosity measurement, we did a 
second measurement of the scale factors used for continuum subtraction. We used 
the data to measure the ratio of the number of tracks with 0.5 < x < 0.8. The 
difference between the two values gave an estimate of the systematic error.

• Ongoing work to improve the systematic errors�
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Conclusions
We report a preliminary measurement of the following Inclusive 
Production Rates:

# Br(Y(4S) " Ds X) . Br(Ds " φπ) = ( 8.0 ± 0.3 ± 0.4).10--3

# Br(Y(5S) " Ds X) . Br(Ds " φπ) = ( 20 ± 2 ± 4).10--3

Hence:
# Br(Y(5S) " Ds X)/ BR (Y(4S) " Ds X) = 2.5 ± 0.3 ± 0.6

Using Br(Ds " φπ) = (3.6 ±0.9)%, we measure:
# Br(Y(4S) " Ds X) = ( 22.3 ± 0.7 ± 5.7 )%
# Br(Y(5S) " Ds X) = ( 55.0 ± 5.2 ± 17.8 )%
# Br(B " Ds X)     =  ( 11.1 ± 0.4 ± 2.9 )%

And using BR (Bs " Ds X)  =  ( 92 ± 11)% , we report a preliminary model 
dependent estimate of the ratio of Bs

(*)Bs
(*) to the total bb quark  pair 

production at the Y(5S)  energy:
#Br(Y(5S) " Bs

(*)Bs
(*)) =  ( 21 ± 3 ± 9 ) %

More information is available on: hep-ex/0408070
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