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Type Amount in sample

Sa 3

Sb 1

Sc 22

Sd 12

Sm (spiral) 8

Sm (non-spiral) 34

Irr 73



PGC13840 PGC20927

PGC31040
PGC41965



PGC10586 PGC49741

PGC51971
PGC43927





∆~-0.2

∆~-0.15



Zasov, Zaitseva (2017)

∆~-0.3

∆~-0.4



pgc V, km/s D25, kpc Vrot, km/s MHI/LK MHI/Mdyn Bar

10586 584 3,8 61 0,4 0,1 В

12961 1652 8,5 117 0,1 0,02 В

36137 1145 9,0 66 0,2 0,1 -

37132 921 9,6 97 1 0,07 В

49741 1619 8,8 95 0,8 0,07 -

51971 1528 4,0 111 1,2 0,1 В



Barred Total

Spiral 30 46

Sm 23 34

Irr 45 73

PGC37550

PGC36137

PGC34156

PGC51655





numerical integration of a joint system of basic equations

Gas

i =1,…,Ng

Gravitational 

interaction

Stars (collisionless N-

body component)

i =1,…,Ns

N = Ng + Ns

Stellar-gaseous disk dynamics model

+ fixed potential of isothermal halo with given mass 

and density distribution law
Non-dissipative gas 

dynamics



Main varied parameters of the model

1) z0 = z01 + sr - average relative vertical scale 0.05 – 0.5

(normalized to a radial exponential scale)

2) Velocity dispersion radial profiles of  stellar disk

Parameter interval: from 10 km/s up to a half  gas rotation speed



3) Stellar rotation speed Vmax

Parameter interval: from 40 up to 100 km/s

4) Central density of  an exponential stellar disk

Typical values are 100 – 450 Msun /pc2

5) The gas-to-star mass ratio of  the disk: 20 – 100%.

Example of  the initial surface density profiles:

Main varied parameters of the model



DSS SDSS9

GalexDECaLS

Ms = 0.371 1010 Mg = 0.199 1010

Mh = 0.222 1010

r < 7 kpc:

NGC 1042 (MB=-17.5): clear spiral structure with small bar and powerful SF in spiral arms.

Rotation curve: 

D. Kornreich et 

al. (2000)

Gas                       Stars



The size of  the green circle is 

proportional to the maximum 

amplitude levels of  the Fourier 

harmonic (mostly 2nd one).

Regions at the parameter plane where  

spiral structure was reproduced in our 

models as a result of  the gravitational 

instability development.

Attempts to reproduce spiral structure



The example of spiral structure development and evolution (~10 periods of rotation)

DW003b    gas mass=stellar mass

Rapid evolution of  a thin 

disk with the formation of  a 

powerful bar and its 

subsequent destruction. The 

later stages are characterized 

by spirals without a bar.



Dw005 gas mass=stellar mass

A thicker stellar disk leads to a weaker structure (a gas only).



DW003e gas mass=stellar mass

There is no clear spiral structure with significant amplitude in the 

case of even thicker stellar disk.



Johnson et al., 2017
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