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Study of the heavy ions physics at this stage is very important from the point of view of studying the new state of matter called the quark-gluon plasma. One of the ways of describing heavy ion collisions is to compare the modifications of nucleon-nucleon and proton-proton systems [1]. According to the theory of quantum chromodynamics it is essential to study the electroweak bosons, which protrude probes (they do not interact with the quark-gluon medium). It is convenient to introduce the nuclear modification factor[image: image2.png]


, which is the product of theoretically and experimentally obtained values; it contains information about the colliding systems. In this project we are interested in one of these obtained values, the one is responsible for the geometry of the problem - the average number of binary collisions for a given centrality in an A-B collision[image: image4.png]<N



 (as in the system of heavy ions, we have hundreds of protons). The value of [image: image6.png]< N4B
N2, >



 was obtained from the Glauber model. In the model of QCD it can be considered that [image: image8.png]
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 1 in the electro-weak processes [2-3-4](which were precisely obtained in the last experiments at the LHC). In consequence, the following question arises: will the average number of binary collisions be different according to experimental data if we assume that [image: image12.png]


?
In the first part of the project, computation of the [image: image14.png]<N2 >



 was performed separately for the W and Z bosons[2,3] and photons for basic centrality bins, including their systematical and statistical uncertainties. In addition the averaging was made by major bins, with the new definition of the systematical and statistical uncertainties. In this case the averaging was done only for bosons, since data for the photons has too much variation in the uncertainties and it would not bring clarity in this study. We took into account two data sets for correlated and uncorrelated completely. In the second part we used the HERAverager Data Analysis to process data for different channels of W, Z bosons and photons for various source of measurements such as muon/electron/photons reconstruction, muon/electron/photons trigger efficiency, total bin-correlated and etc [2-3-4]. This method gave us sharper results in our analysis and proved our phenomenology assumption. Our model was examined by the data for the charged particles, which showed the expected result (the nuclear modification factor is small enough (0.2-0.4)).

The purpose of this work was to find a new method of measurement the average number of binary collisions and to find the optimal value for it in the lead-lead processes, for the electro-weak interaction (W, Z bosons and photons, on the basis of data obtained in ATLAS).

Our results have shown that our prediction in determination of the average number of binary collisions is correct and the experimental value [image: image16.png]<N2 >



 is consistent with the model value of [image: image18.png]< N4B
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.  In the future work we are planning to analyze more results to confirm our method, for example from CMS and ALICE detectors.
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