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Programme webpage at the university website:
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ia-inclusive-/

Programme curator: Denis Ustyuzhaninov
Tel.: +7 (498) 713 91 70
E-mail: interadmission@phystech.edu

Entry requirements:

 Master’s degree / equivalent in a related field
 B2 level of English
 Good track record of publications related to the topic of the intended research
 Strong research proposal 1,500 - 3,500 words

Research supervisor:
Yuri Kharlov
PhD, DSc, Head of the Laboratory of Fundamental Interactions

Supervisor’s research interests:
Experimental studies of photon and hadron production in high-energy collision of protons and heavy ions at the Large
Hadron Collider at CERN; strong interactions; deconfined state of matter of quarks and gluons; detectors for high-
energy physics experiments; electromagnetic calorimetry; methods of big data analysis; detector calibration; Monte
Carlo simulations.

Research highlights:
The research will be performed within the international collaboration ALICE at the Large Hadron Collider Experiment in
the European Organization for Nuclear Research CERN. The ALICE experiment has started operating in 2009 and will
continue collecting data for analysis at least till 2030. The physics program of ALICE is focused on fundamental
properties of hot and dense quark-gluon matter at extremely high temperature created in ultra-relativistic collisions of
proton and ion beams at the energies 5-14 TeV in the center-mass system. The measurements of direct photon and
hadron spectra is a sensitive probe for the initial state of collisions, for transport properties of a parton passing
through the quark-gluon matter, and for fragmentation of partons to observable hadrons. A PhD student will be
involved in processing of data from the ALICE precise electromagnetic calorimeter which requires data quality
validation, calorimeter calibration, development of analysis software, analyzing of petabytes of recorded data using
the world-wide distributed computing system GRID. Among duties of a student, detector maintenance and operation,
participating in the experiments shifts during data taking will be considered as a part of service work.
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Supervisor’s specific requirements:

 A good candidate should demonstrate a knowledge of general and theoretical physics in the field of elementary
particle physics, should know relativistic classical kinematics.
 A candidate should be familiar with phenomenology of particle physics, experimental methods in highenergy
physics, particle interactions with matter.
 Knowledge of mathematics such as mathematical analysis, linear algebra, statistics is mandatory.
 Programming skills in C++, Pythons, bash are needed. A student should be able to understand the source code
in these languages and write the own software packages.
 Good communication skills and ability to present the proper results for a large English-speaking audience is
one of the essential requirement for working in a large international collaboration.
 Experience in Linux at the user level and basic knowledge is Linux system administration is needed. Experience
in LaTeX for text processing is welcome.
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