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SILICON DETECTOR SYSTEMS FOR INVESTIGATIONS OF SUPERDENSE NUCLEAR
MATTER AT THE NICA COLLIDER

S. Belokurova, V. Vechernin, I. Erygin, V. Zherebchevsky, E. Zemlin, V. Kondratiev,
N. Maltsev, V. Petrov, N. Prokofiev, S. Torilov

Federal State Budgetary Educational Institution of Higher Education “Saint-Petersburg State
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One of the actual problems of high energy and elementary particle physics is the study of
strongly interacting matter under extreme conditions. The studies in this field will give answers to
fundamental questions of modern physics, related to the equation of nuclear matter states at high
densities and temperatures, properties of the phase transition to the deconfinement state, the existence
and location of the critical point on the nuclear matter phase diagram. It make possible to shed light on
the first seconds of the Universe existence, as well as to quantitatively describe the processes of
neutron star fusion. High-density states of nuclear matter will be investigated in nucleus-nucleus
collisions at energies: 4 - 11 GeV in the NICA collider at JINR, studying the yields of particles
containing heavy quarks in the experiments MPD (Multi Purpose Detector) and SPD (Spin Physics
Detector). Therefore, highly efficient registration of such particles using track detector systems is very
important.

This work will give an overview of modern vertex detectors based on silicon sensors: the inner
tracking system of the ALICE experiment at the Large Hadron Collider, as well as vertex detectors of
the MPD and SPD experiments at the NICA collider. Development of new detector systems using thin
and ultrathin silicon pixel detectors for precision identification of charmed hadrons decay vertexes will
be presented. The results of work on new ultralight support structures (based on Russian carbon-
composite materials) and cooling of detector modules will also be presented. The new data of studies
of the properties and characteristics of silicon pixel sensors based on CMOS technology in the context
of the tasks of detecting rare hadron decays containing heavy quarks will be discussed.

The reported study was supported by the Russian Science F oundation, project no. Ne 23-12-00042,
https://rscf.ru/en/project/23-12-00042/

KBAHTOBASI TEOPHsI CIIOHTAHHOT'O Y BbIHYKIEHHOTO JIIBOVHOI' O
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B nacrosueil paboTe NpoBEIEH KPHTHIECKHH aHaIN3 CYLIIECTBYIOLMX MOAXOL0B K OIMCAHUIO
XapaKTEPUCTHK CINOHTAHHOrO M BBIHYKACHHOIO IBOMHOTO W MCTHHHOIO TPOMHOrO HAENEHUs AP
¥ IPOJIEMOHCTPUPOBAHBl YCTIEXM B TOHWMAHHM PacCMAaTPUBACMbIX IPOLCCCOB Ppa3BUBaIOLLIEHCS
KBaHTOBOW TEOPHH IEJICHUA.
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