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V. BimomocTi npo guceprauiio

Mosga guceprarii:

Koau TemaTHYHHUX PYOPHK: 29.17.43

Tema gucepranii:

1. KineTuka nepexony HOpH,I[OK—663JIaJ_I B CUCTEMaX CaMOPYIIHUX YaCTUHOK

2. Kinetics of the order-disorder transition for the systems of self-propelled particles

Pedepar:

1. luceprauis npucBs4YeHa JOCIiIKEHHIO ITI0BELiHKYA CAaMOPYIIHUX YACTHUHOK, SIKi BUPIBHIOIOTh CBill PyX 3a
IOTIOMOTOI0 aJIrOpUTMY Biueka. JlocilipkeHO peslakcallilo YaCTUHKY [0 HAMpPsIMKY PyXy OTOUYEHHSI Ta BUBEL,EHO
MOJeJIb CePEeIHbOTrO MoJis. JOoCTimKyeThCsl HABMKEHHS CepeIHbOrO I10JIs, SIKE T03BOJISIE BKA3aTH Ha 3aJIeKHICTh
TUIy (Pa30BOTO Nepexomy MopsnoK-06e371a, Bl TUIy CTOXaCTUYHOIO 30ypeHHS, 110 BIIJIMBA€ HA HAIIPSIMOK PYXY
OKPEMOI YaCTHHKU. 3a JOIIOMOT0I0 METOy MIKPOCKOIIIYHOI (pa30BOi I'YyCTMHU OTPUMAHO KiHETUYHE PiBHSIHHS 17151
PioyHY, 110 CKJIaIa€ThCS 3 CAMOPYLUIHUX YaCTUHOK. 3a JOTIOMOTOIO 1[bOTO PiBHSHHS OTPUMAHO aHAJIOT PiBHSIHHS
Eiinepa n1s onvcaHHA TigpOAUHAMIKY ileanbHOI caMOpyIHOi pigyHy. [TokazaHo JUHaMiKy BIOPSAKYBaHHS B
TAaKOMY HaOJIVDKEHHI. SIK IpUKJIazl, PO3IJISIHYyTO HETOMOI€HHY CUCTEMY, B SIKill HEOQHOPiTHOCTI MOJEJIIOI0ThCS SIK
MepEeIIKOIY, Bifl IKUX YaCTUHKY HaMaraloThCs BTEKTU. [I0Ka3aHo, 1110 HasiBHICTb [1€PEUIKO/, IPU3BOJIUTD O
HETPUBiaJIIbHOI 3MiHM y NOBEiHIIi 3a/IEKHOCTI TapaMeTpy MOPSIIKY Bifl LIyMY: 3aJI€XKHICTh Ma€ MAaKCUMYyM, TOOTO

ONTUMAJIbHUY IIYM, [IPY SIKOMY PyX CHUCTEMH HaNbisIbIl BIOPsAKOBaHM. [10Ka3aHo, 1110 NepelKoay BIUIMBAIOTh Ha



HEB3a€eMOJIiI04i aKTMBHI YaCTMHKY, 3MiHIOIOYM iX BJIACTMBOCTI IEPEHOCY: BEJINUMHY KoedilieHTy nudysii, a Takox
nepexin Bin gudysiiHoro pyxy mo cyonudysiiiHoro.

2. The thesis is devoted to the investigation of the behavior of self-propelled particles, which align their directions
of motion according to the Vicsek algorithm. The particle relaxation to the average direction of motion of its
neighbors is considered, and the mean-field approach was developed. In the framework of the mean-field
approach allows to show the dependency of the kind of the phase (order-disorder) transition on the type of the
stochastic perturbation that is applied to the direction of motion of a particle. Kinetic equation for the fluid made
up from self-propelled particles is obtained with the use of the method of microscopic phase density. An equation,
analogous to the Euler equation is obtained from the kinetic equation. It is used to describe the hydrodynamics of
the ideal self-propelled fluid. The dynamics of ordering in such approach is shown. As an example an
inhomogeneous system is considered where the inhomogeneities are modeled as obstacles, which particles try to
avoid. It is shown that the presence of obstacles leads to a non-trivial change in the behavior of the dependency of
the order parameter on the noise strength: the dependency exhibits a maximum, so there is an optimal noise, at
which the collective motion is the most ordered. It is shown that obstacles change the behavior of non-interacting
active particles, changing their transport properties: they change the value of the diffusion coefficient and lead to
the transfer from diffusive to subdiffusive regime.
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