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PocT ABYMEPHbIX arperaToB
(reoMeTpunYecKoe “KpUTUYECKoe” ABreHNE)

D=1.7

KonoHusa 6aktepun Bacillus subtilis
doTo ¢ carta www.igmors.u-psud.fr
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D=1.6-1.9

HaHo-pa3mepHble KnacTtepbl 3arpa3HeHUs
Ha YNCTOM NOBEPXHOCTU KpMUcTanna



PoCT gBYMEpPHbLIX arperaTtoB
(reoMeTpuyeckoe “KpUTUYeCKoe” ABNEHNE)

il.;;;i A 'I;.'j.; ~ after Sharon, Moore, McCormick, and Swinney,
| i o University of Texas at Austin

| [| (it {i ,.'l W famﬂvmmpmmxﬁfe liquid with bigh viscosity
I

1“” i
ll“ h“lll[ ]“|H Water (mteﬁaﬁ 1mamﬁm:3fe liquid with low viscosity

R

Viscosous fingering — D=1.7
interface of two liquids
between two plates (Hele-Shaw)




PocT OByMepHbIX arperaTtoB
(reomeTpuyeckoe “Kputnyeckoe” aBreHme)

Moaoenu
 Diffusion limited aggregation — DLA
« Dielectric breakdown model - DBM
e Laplacian growth

* |terative conformal maps (Hastings-Levitov
dynamics)




PocT OByMepHbIX arperaTtoB
(reomeTpuyeckoe “Kputnyeckoe” aBreHme)

Diffusion limited aggregation — DLA
Witten and Sander, PRL, 1981

1. Place seed at origin (0,0), N=1

2. Particle starts at radius of birth e
Rbirth

3. Diffusion in space

4. If touch, it sticks, N=N+1 D=1.66 D=1 71

5. If particles goes out of the
radius of death Ryggath it 1S
killed

6. New iteration — from step 2.
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(reomeTpuyeckoe “Kputnyeckoe” aBreHme)

Dielectric Breadkdown Model — DBM
Niemeyer, Pietronero and Wiesmann, PRL, 1984

[uter - Electrode

FIG. 2. lterative mathematical nature of the DBM. The
growth process corresponds to an irreversible dynamical pro-
cess with long-range correlations in both space and time. No
statistical weight can be assigned to a given configuration
without taking into account its entire history. In the circle is a
schematic of the DBM. The central point represents one of the
electrodes (¢=0), while the other electrode is given by a circle
at large distance (¢=1). The discharge pattern (black dots and
bonds) is equipotential with the central electrode (4=0). The
dashed bonds represent the candidates for the next growth pro-
cesses, and their relative growth probabilities are proportional
to the potential gradient (local field).



PocT OByMepHbIX arperaTtoB
(reomeTpuyeckoe “Kputnyeckoe” aBreHme)

Iterative conformal maps

. . D=1.65-1.72
Hastings and Levitov, 1998
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PocT OByMepHbIX arperaTtoB
(reomeTpuyeckoe “Kputnyeckoe” aBreHme)

Hele-Shaw dynamics
Wiegmann, et al., 2008 D=7
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Off-lattice killing-free algorithm

Place seed at origin (0,0), N=1
Particle starts at radius of birth Rbirth
Diffusion in space

If touch, it sticks, N=N+1

a k~ WD F

If particles goes out of the radius of
death Ryeath It Is returned on Ry;irh
with probability

1 x* -1
P(¢) ===
27T X° — 2Xcos¢ +1

6. New iteration — from step 2.

after Sharon, Moore, McCormick, and Swinney,
Universi stin

50 000 000 particles
Ensemble with 1000 clusters
D=1.710...




Probing harmonic measure
with particles of size ¢
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Effective fractal dimension
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Effective fractal dimension
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Density of the particles

(average over 1000 clusters),




Fourier analysis of the spectrum

Plgp)=a,+ Z a, sl kx)+b, cos(kx)

[(Z.
1.=va,+b

Intensity
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Fractal dimension estimation
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m-noise reduction

20

random fractal
D=1.710..



Density of the particles

(m,n)= (3,6) (m,n)= (7,6)




Density of the particles

(average over 1000 clusters)

(m,n)=(7,5)




[lpegnoXxeHune

[1lpn aBymepHoM pocte DLA knactepa
(acMMNTOTUYECKN) eCTb NULLbL ABa peXxuma:

1. n-fold dppakTanbHbIN Kpuctann, D=3/2
2. cnydanHbin Kpuctann, D=1.710...

 Dynamical phase transition in DLA model.

e Critical line in the (n-m) plane
(n-fold symmetry and m-noise reduction).



