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HOBBIE KBA3-UBOTEPMUNYECKNVE MOJIEJIN TAJTAKTUK
New Quasi-Isothermal Models of Galaxies

Abstract. B gannoii padore mpejjaraercss HOBOe CeMeCTBO POTAIMOHHO-CUMMETPUIHBIX
Mojiesieil pacmpeesneHnsT MacC B T'PABUTUPYIOMNX 3BE3IHBIX cHcTeMaX. PaccmarpuBaercs
KBa3U-U30TEPMUIECKHI TOTEHITHA, U JIJISI HETO CTPOUTCS MOJIEb 10 cXeMe, MpeIT0KeHHONR
[.I". Ky3muabiM. /[71s1 TAKOTO MOTEHIIHAJIA CYIIECTBYET TPeTHil KBaAPATHIHBIN MO CKOPOCTIM
HHTerpaJi IBUKEHUsI, 00bICHSIIONNI HAOII0IaeMyI0 TPEXOCHOCTh pacipeeaeHust CKOPOCTeii.

Constructing analytical model of mass distribution in stellar systems is necessary for
solving many problems of Galactic Dynamics. In this paper model with Stéickel’s type
potential is proposed. For this potential there is quadratic by the velocity integral of motion.
The expression of density, equidensities and graphs of density ran in equatorial plane is given.

In the equatorial plane the potential for the considered family has the following form:

q>—q>01n(1+%), (1)

where R is the cylindrical radius, @, is the central potential, 3 € [0,400) is the structural
parameter, and function w(R) is defined as

w?(R) =1+ x*R?, K= 0(p?).

Such a potential was proposed by G.G. Kuzmin, U.-LK. Veltmann and P.L. Tenjes
P(Publ. Tartu Observ., 1986, 232, 380).

Theory of constructing models with Stéickel’s type potentials was developed by G.G. Kuzmin
(AZh, 1956, 27, 245). At first it is necessary to find such function ¢(§) that potential in
elliptic coordinates &; € [1,00), & € [—1, 1] has the form:

$(§1) — 9(&2)
§-86

Cylindrical coordinates R,z are connected with &1, & by relations

o= 2)

R = zo\/(é’f — 1) (1 — 522), z = 20§1&2 (3)

For quasi-isothermal potential it is easy to see that

— ¢ In B
P(§) =P (1+\/1+K223(§2_1)>- (4)

Then, the expression for spatral density is given by the formula proposed by G.G.Kuzmin
(Publ. Tartu Observ., 1952, 332, 385). After some calculation we obtain that
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This family of models depends on two structural parameters: zg and 3. The first parameter
influences the flatness (zp = 0 for spherical system), 5 governs the radial structure of the
system.

Equidensities for zo = 1.5, 5 = 1 are shown in Fig. 1. For some values of 3 (for example,
3 = 0) equidensities are found to be almost ellipsoidal.

Density run in the equatorial plane is shown for some values of the parameters in Fig. 2.

v(§) =
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Figure 1: Equidensities for zy = 1.5, Figure 2: Density run in the
6 =1. equatorial plane for § = 1 and
various values of z.

Further we plan to calculate the projected density and to compare it with observational
data for actual galaxies.
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