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B+→J/ψ (μμ) K+ψ (μμ)

With first Atlas Data the  we will measure 
th B+the B+

Mass 
Diff ti l d T t l tiDifferential and Total cross section
Lifetime
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Analysis Procedurey

Signal+Background study is performed using  145500 bb-S gnal Background study s performed us ng 45500 bb
>J/Ψ X events corresponding to a luminosity of 13.2 pb-1.

The procedure followed for selecting the B→J/ψK+ events 
icomprises :

h id ifi i f h J/ d ithe identification of the J/ψ decaying to two muons 
the finding of the primary and secondary vertex of the 

interactioninteraction
and the combination of a positive charged track (K+ 

candidate) to form the B+ candidate eventcandidate) to form the B  candidate event.
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J/ l tiJ/ψ selection

All the possible muon pairs with one muon having pt ≥ 3.0 
GeV and the other pt ≥ 6.0 GeV p

The muon pairs are fitted to a common vertex using CDF 
fitterfitter. 

A chi2/NDF <10 and a Lxy>0.1 mm cut is applied to the y pp
fitted vertices.

F m th ti s s i in th p i s ts k p nlFrom the vertices surviving the previous cuts we keep only 
these that have an invariant mass inside a 120 GeV window 
around mJ/ψ .
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B+ SelectionB Selection  

Retain remaining tracks with pt ≥ 1.5 GeV η<2.7, select the 
positively charged not coming from the primary vertex 
|d0|/σd0 > 1, these are K+.

The J/ψ muons and the K+ are fitted in a common vertex . 
A hi2/NDF 10 6 G V d L 0 1 t i li d tA chi2/NDF <10 , pt ≥ 6 GeV and a Lxy>0.1 mm cut is applied to
the fitted vertices.
From the vertices surviving the previous cuts we keep onlyg p p y
these that have an invariant mass inside a window around m B+.
In case that more that two B+ candidates are found in the
same event the one with the smallest chi2/NDF is accepted.same event the one with the smallest chi2/NDF is accepted.
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B+ Mass
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Mass Fit Results
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Cross Section

C ti f lCross section formula

We calculate the overall acceptance-efficiency A 
which is calculated for each in p binwhich is calculated for each in pt bin.
We fit the B+ in pt bins using the same function as 
before but performing a maximum likelihood fit.before but performing a maximum likelihood fit.
The B+ mass M is kept fixed using the results from 
the previous section.p
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Differential Cross Section 
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B+ lifetime measurement

Importand  quantities 

Transverse decay length and its sign definition Lxy:

Proper decay length

The proper decay time is defined as :
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B+ lifetime measurement
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SLIDES
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Mass Fit

The likelihood function in the signal region is : 

where a is the fraction of signal events in the fitted 
region and :

where M is the mean of the B+ mass , b is the slope of 
the background and w the range of the unbinned fit.
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Efficiencies
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Cross Section Result 
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B+ lifetime measurement

The function use is of the form

In order to seperate between the signal and thep g
background area the proper decay time pdf was
multiplied with the B+ Mass PDF. Then a simultaneous
fit b th in B p p tim nd M ss is p f m dfit both in B+ proper time and Mass is performed.
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B+ lifetime measurement

The proper decay time distribution, for the signal 
region was parametrized as the convolution of 

l f h G lexponential function with a Gaussian resolution 
function
The background decay time distribution wasThe background decay time distribution was 
parametrized as two different exponential functions 
each convoluted with a Gaussian resolution function
In the model used, the per event error on the 
reconstructed decay length is taken in account
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B+ lifetime measurement

The uncertainty of the transverse decay length (only y y g ( y
the contributions arising from the uncertainties on the 
primary and secondary vertex coordinates considered)
The experimental uncertainty in Lxy is:The experimental uncertainty in Lxy is:

18


