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C. Bechinger, R. Di Leonardo, H. Lowen, C. Reichhardt,
G. Volpe and Giov. Volpe, Rev. Mod. Phys. 88, 045006 (2016)
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JKCNepuMeHTbl B
KoNnounaHou nnasme

- OgHa yacTtmua ~10 MKM B noByLUKe 35 MM
- BY paspsag, aproH
- MOLWHOCTb Nnasepa 0,05 - 1,5 Bt

MF MF+Cu AHyc MF+Fe

Arkar, K.: Vasiliev, M.M.; Petrov, O.F.; Kononov, E.A.; Trukhachev, FM.
Dynamics of Active Brownian Particles in Plasma.
Molecules 2021, 26(3), 561.




[TlapameTpbl
MoAaennpoBaHUS

mi‘=Ffr+FBr+FA+F0
Fre = —mvgr

T - At
m

< Fg,(0)Fg, () >= 2vyg o(t)

F, = —VU, = —mwir

FA = FAn(t)

3D

rotational diffusion coefficient w = —

translational short-time diffusion coefficient Dy =

T
Veerm




[TlapamMeTpbl

MoAenupoBaHus

mr = Fg. + Fg + F5 + F

active/ trapped/free underdamped/ ballistic/
passive overdamped diffusive
Vgp [cmis] w3 [s7] Vi o dt-v;,
“Diffusive” 0 0 0.1 100
0 4 0.1 100
0.56 0 0.1 100
0.56 4 0.1 100
“Ballistic” 0 0 0.1 0.01
0 4 0.1 0.01
0.56 0 0.1 0.01
0.56 4 0.1 0.01
Active free 0.01 0 100 0.01
0.01 0 100 1
0.01 0 100 100
0.01 0 100 200
Active 0.01 60 100 0.01
trapped 0.01 60 100 1
0.01 60 100 100
0.01 60 100 200




TpaeKTopun

free
passive

free
active

trapped
passive

trapped
active

diffusive
underdamped

diffusive
overdamped

ballistic
underdamped

ballistic
overdamped




TpaeKTopun

ove

10




TpaeKTopun

di
unde

di
ove

unde

ove

0.015

0.01

0.005

-0.005

-0.01

-0.015

1 1 ]

-0.02 -0.015 -0.01

-0.005

0

0.005 0.01

0.015

0.02




TpaeKTopun

di
unde

di
ove

unde

ove

-0.21
s
0.22 - "I’ Iﬁgé
e ‘#ﬁg
-0.23 3 ' / P
AL
-0.24
-0.25
-0.26
-0.27

-0.28

N

)%

-0.09 -0.08 -0.07 -0.06 -0.05 -0.04 -0.03 -0.02 -0.01

0

0.01




TpaekTopun

0.01 |
0.008
0.006
di
unde 0.004 - ,
S XN RUUNR
- LAY \\7Z, @020 )
0.002 N 2 *b“«'sfff
di ol !
ove
-0.002
b -0.004
unde
-0.006
-0.008 f
b
ove -0.01 E




OdnHamunyeckasa sHTponus
“rnepBoOro nepecevyeHumsa’” *

Provided that the spatial scale € isn’t very small, one can estimate the
dynamic entropy by drawing up the sphere of radius € around the
particle in the moment t = 0, and then finding the moment of time T,
when the trajectory first passes the threshold value €. Averaging this
mean first-passage time, MFPT t(€) over all the particles of the system,
we obtain the “MFPT dynamic entropy” S(e) :

S(e) = 1/x(e),
where

fd@=Teaﬁm

()

and P(g) is the probability of the particle to reach the border of
the sphere € in the moment of time between t and t + dt. So,
the dynamic entropy S(€) shows how fast the particle leaves its

environment.

* Allegrini, Douglas, Glotzer, Phys. Rev. E 60, 5714, 1999
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CBsA3b MakKCUManbHOIO
cpenHero cCMeLleHnsa v
obnactun nokanusauymun®
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*Kocc K.I',, Jlucuna N.W., Bacunees M.M., Anekceeckas A.A., KoHoHoB E.A., leTtpoB O.9.
dpakTanbHoe 6POYHOBCKOE ABMKEHNE KOSMMOUMAHbLIX YacTuy, B Nnasme
[l ®nanka nnasmbl. - 2023. - T. 49. - Ne1. - C. 33-41.
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* Lisin, E. A., Vaulina, O. S., Lisina, I. I., & Petrov, O. F. (2022). Motion of a self-propelled particle with
rotational inertia. Physical Chemistry Chemical Physics, 24(23), 14150-14158.
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Diffusive-active-free-underdamped
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* Lisin, E. A., Vaulina, O. S., Lisina, I. I., & Petrov, O. F. (2022). Motion of a self-propelled particle with
rotational inertia. Physical Chemistry Chemical Physics, 24(23), 14150-14158.
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* Lisin, E. A., Vaulina, O. S., Lisina, I. I., & Petrov, O. F. (2022). Motion of a self-propelled particle with
rotational inertia. Physical Chemistry Chemical Physics, 24(23), 14150-14158.



3aKnuyeHue

» [lpoBegeHo YncrneHHoe MmogennpoBaHme aMHaAMUKN
OAWMHOYHOW KONIouaHOW DPOYHOBCKOM YacTuULbl Ha
NNOCKOCTH.

» PaccMOoTpeHbl pasfnyHble PEXNMbI OBUXEHUA YacTULbI:
- naccuBHOE / akTUBHOE,

- B MEPUMONYECKMX TPAHUYHbIX YCIOBUSX / B
rapMOHMYECKOW NOBYLLIKE,
- ¢ ManbIM / 6oNbLINUM TPEHUEM,

- Anddy3noHHbIN / BanNNUCTUYECKNNA.

« OpakTanbHas pasMepHOCTb TPAEKTOPUN YacTuLbl 1 obnacTb
eé nokanusauuu BblYUCHEHbI N3 AMHAMUYECKON SHTPOMUN
NepBOro nepece4veHus.

Cnacubo * BbIABMHYTO NpeanonioXeHne, YTo KOpPEKTHas OLEeHKa
13 dpakTanbHOM pa3aMepHOCTN TPAEKTOPUM MMEET MECTO NLLb

BHUMaHue! ans “onddysnoHHOro” pexuma, T.e. ans vyt >> 1.
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