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Lisovskyi V.V. (supervisor Dr. Schune M.-H.)
Вимірювання коефіцієнта розгалуження розпаду 
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за допомогою детектора LHCb.
Лісовський В.В. (науковий керівник проф. Шюн М.-Е.)
This work is a preparation for the measurement of the branching fraction 
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 with 
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. The 
[image: image6.wmf](

)

2317

ss

BD

p

-

**+

®

 decay is interesting because its measurement can help to explain еру the long-standing problem of discrepancies between theoretical and experimental results in 
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decays. The 
[image: image8.wmf]ss

BD

r

-+

®

 decay will be used there as a normalization mode because it has the same final state (when 
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). The normalization is necessary due to large systematic errors of several measured and simulated parameters which can be mostly rejected when normalizing on the mode with the same final state measured in the same way.

For this analysis 3 fb-1 of LHCb data was used after stripping. Preselection cuts were based on hadron trigger and 
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transversal momentum value. The separation of signal from background in the data was based on cuts on different variables and the multivariable method called Boosted Decision Tree (BDT). The BDT created made selection on such variables as: flight distances, transversal momentum, impact parameters etc of different particles. BDT was trained using the TMVA software. When the BDT was trained successfully the dependence of signal significance on both BDT cut value and 
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transversal momentum value was calculated to obtain the best signal-background separation. Finally the cuts (on BDT value, 
[image: image13.wmf]0

p

 transversal momentum, Ds mass and others) necessary to get rid of as much background as possible were obtained. 
The next step was to fit the 
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 data. First, the previous cuts together with the cut on the ρ mass (to distinguish events with ρ production) were applied on the full data sample, and the Bs mass distribution was studied. There is observed a large peak around the nominal Bs mass which corresponds to signal, and different background on the sidebands. For modeling the signal the appropriate Monte-Carlo (MC) simulation was used with exactly the same cuts applied as on data. The signal is modeled by two Gaussians with the same mean, the narrow one and the broad one. Fit was done using the Roofit package of ROOT software.

There is also present a broad peaking background on the left of the signal peak. This background is considered as partially reconstructed events 
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 or
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: γ or 
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(which is not detected) takes a part of 
[image: image19.wmf]s

D

*

momentum, so the calculated Bs mass is less than the nominal. Another type of background present here is the combinatorial one which occurs when detector by mistake considers particles from different primary vertices as outgoing from the same vertex.

After application of all the cuts on the 
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MC the distribution which couldn't be modeled by a simple Gaussian was obtained. So this background mode was modeled using the RooKeysPdf package of Roofit, doing the empirical fit on MC points.

Then a data fit using two prepared shapes (for signal and 
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background) and modeling the combinatorial background by an exponential was made. So, there were 4 free fit parameters: signal yield, yield of 
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background, yield of combinatorial background and slope of exponential. The obtained fit described the data distribution well enough so other background modes are negligible. Finally the branching ratio using the signal yield obtained from fit was calculated: 
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