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Dinamicki stabilan model N tela
spiralne galaksije

Interakcije izmedu galaksija, kao i interakcije
izmedu delova pojedinacnih galaksija, glavni su
uzroci promena morfologije i fizi¢kih karakte-
ristika galaksije. Pri istraZivanju ovih pojava u
okviru numerickih simulacija N tela neophodno
je realne galaksije predstaviti dinamicki stabil-
nim modelom N tela. Cilj istraZivanja bio je nap-
raviti stabilan model N tela spiralne galaksije za
primenu u daljim istraZivanjima. Za generisanje
modela kori$éen je programski kod GalactICS
(Widrow et al. 2008). Za zadate vrednosti para-
metara koji figuriSu u funkcijama gustine mate-
rije u galaksiji generisan je model N tela, koji se
sastoji iz tri komponente: diska, centralnog ovala
i haloa tamne materije. Dinamicka stabilnost do-
bijenog modela je ispitana simulacijom u izola-
ciji tokom 5 milijardi godina, za Sta je koriséen
programski kod Gadget-2 (Springel 2005).
Prostorne raspodele mase sve tri komponente ga-
laksije se ne menjaju znac¢ajno tokom simulacije.
Isto vaZi i za raspodele intenziteta projekcija br-
zina po cilindri¢nim koordinatama, kao i disper-
zije ovih raspodela, za sve komponente galaksije.
Zaklju€eno je da je model zadovoljavajuce sta-
bilan. U tabeli 1 date su vrednosti parametara
modela.
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Dynamically Stable N-Body Model
of Spiral Galaxy

Interaction between galaxies, as well as inter-
actions between their parts, are main causes of
changes in their morphology and their physical
characteristics. In order to investigate these pro-
cesses by N-body numerical simulations, one
needs to represent a real galaxy by a dynamically
stable N-body model. In this paper, we construct
a stable N-body model of a spiral galaxy. For
generating the model we use GalactICS (Widrow
et al. 2008) and for running the simulations we
use Gadget-2 (Springel 2005). Dynamical stabil-
ity of the isolated model is simulated for 5 billion
years. Spacial mass distribution, distribution of
velocity projections in cylindrical coordinates
and dispersions of the velocity distributions re-
main constant during the 5 billion years. We con-
clude that the model is sufficiently stable for
further use. In Table 1 we present the values of
the parameter of the model.
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Tabela 1. Parametri modela. Oznake parametara u prve Cetiri vrste su iste kao u radu Widrow et al.
(2008): 1, — radijus odsecanja haloa, a;, — karakteristi¢ni radijus haloa, o, — karakteristi¢na
disperzija brzina u halou, S, — Sirina odsecanja haloa, y — parametar u eksponentu profila gustine
haloa, My — masa diska, Ry — karakteristi¢ni radijus diska, Ry, — radijus odsecanja diska, hy —
karakteristi¢na debljina diska, 6 Rd — debljina odsecanja diska, n i p — Purgel-Simienovi
eksponenti, ogg — karakteristi¢na brzina u centralnom ovalu, R, — karakteristi¢ni radijus centralnog
ovala, 1,,.x — ¢lan koji odgovara najviSem sfernom harmoniku u reSenju Poasonove jednacine, dr —
veli¢ina mreZe, n, — broj zona u mreZi. Ny, Ny i N}, oznacavaju broj Cestica u halou, disku i
centralnom ovalu, respektivno.

Vrednosti su date u jedinicama koje zahteva programski kod GalactICS: duzina — [kpc], brzina —
[100 km/s], masa — [2.325-10” Mg |

Table 1. Parameters of the model. Notation of the parameters in the upper four rows is the same as
in Widrow et al. (2008): r;, — halo truncation radius, a, — halo scale radius, o, — characteristic ve-
locity dispersion for halo, dr, — halo truncation width, y — halo cusp parameter, My — disk mass, Ry
— disk radial scale length, R, — disk truncation radius, hy — disk vertical scale lenght, 6 R4 — disk
truncation width, n and p — Purgiel-Simien’s exponents, ogo — bulge velocity scale, R, — bulge ra-
dial scale length, I;,,x — maximum spherical harmonics term used in the solution of the Poisson
equation, dr — grid size, n, — number of zones in the grid. Ny, Ny and N, are numbers of halo, disk
and bulge particles, respectively.

Values are given in the unit system used by GalactICS, i. e. length — [kpc], velocity — [100km/s],
mass — [2.325-109 M ¢]

e 122.5 on: 5.25033 an: 8.0092187 ory: 12 v: 1
M,: 15.465817 Rq: 6.815669 Rou: 30 hy: 0.57093943 ORy: 3
n: 1.8257824 p: -1 Oro: 3.931743 R.: 1.2277058

dr: 0.02 n,: 30000 Lnax: 10

Np: 261905 Ng: 108929 Nyp: 96247
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