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The 

 decay is a promising channel for search for new physics. It is suppressed by the helicity conservation, and the Standard Model (SM) predicts [1] its branching fraction to be about 4·10-7. According to the SM, this decay is mediated by the W+ boson, but possible existence of unknown charged mediators can change the branching fraction. Therefore, a precise measurement of this decay can be a good test for the SM. At the moment, the best limit was set by BaBar collaboration [1] and is about 2 times the SM prediction. The data analysis for this decay is challenging because only muon and neutrino are present in the final state. Neutrinos are not detected, so the invariant mass reconstruction is not possible. It was necessary to find another variable to fit, and the solution was to make a multivariate analysis and to fit the BDT variable.

The first step was the determination of possible background modes. For the 
decay, the dominant background modes were expected to be [image: image6.png]
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 production with further semileptonic decays including muons in the final state. Due to the small branching fraction of the studied decay, the background must dominate in the data. So, our first purpose was to ensure that the combination of these two types of background describes the data well.
We used 78.6 pb-1 of 2012 LHCb data after stripping. Stripping cuts selected particles with transverse momentum larger than 5GeV/c, χ2 of impact parameter larger than 400 and also selected events with low multiplicity (less than 150 tracks). To describe the signal and background mode we used appropriate Monte-Carlo simulations (MC).

Variables of different types were used: global physics variables, including Particle Flow variables, cylinder variables (build a cylinder around the muon and look at tracks inside to select an isolated muon), cone variables (build a cone around muon), and jet variables (build jets). We had to check if the combination of background modes explains the data well for all the variables.

For most of the variables sum of [image: image10.png]
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 background modes looked similar to the data. The only exception was some of jet variables – the problem in construction of these variables is being studied now. Since all other variables look good, we concluded that our understanding of the dominant background modes is correct, and tried to search for the signal. For this purpose we had to find variables having different distributions for signal and background modes, to use them for the multivariate analysis. The distributions of [image: image14.png]
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  background modes were different for some variables, so it was decided to train two different BDTs – BDTbb and BDTcc. As the signal sample we used signal MC in both cases, and as background sample – MC of the corresponding background mode. The list of discriminating variables was optimized. Several methods were trained, and the gradient boost method was chosen as the one giving the best separation of signal and background, and the most convenient for the fit.

These BDTs were applied on the data. The one-dimensional fit was done in the whole BDT range from –1 to 1. The yields of each component were used as free fit parameters. The signal yield in the case of BDTbb obtained from the fit is around 104 events and in the BDTcc it is about zero; but the uncertainties of all fit parameters values are very large, so the precise measurement of the signal yield is impossible. The difference between two values is due to the low number of [image: image18.png]


 events in MC sample used for training, so BDTcc distributions have large fluctuations. Also, the fit was unstable: moving boundaries of the fit region caused significant change of values of fit parameters. We also tried to make a two-dimensional fit on both BDT variables simultaneously, but it did not converge. To obtain a more precise fit, we have to generate the MC samples with large number of events, and train the BDT including jet variables. Also, the high statistics and changed trigger during Run II of LHC are promising factors to finish this analysis.
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