This article was downloaded by:[Bochkarev, N.]

On: 4 December 2007

Access Details: [subscription number 746126554]

Publisher: Taylor & Francis

Informa Ltd Registered in England and Wales Registered Number: 1072954
Registered office: Mortimer House, 37-41 Mortimer Street, London W1T 3JH, UK

REOOTSRE Astronomical & Astrophysical
ASTROPHYSICAL

T RANSACTIONS

Transactions
The Journal of the Eurasian Astronomical
Society

Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t7 13453505

Flattened y models for galaxies

Z. Jiang % L. P. Ossipkov P

@ Department of Mathematics, Zhongzhan University, Guangzhou, PR China

Department of Space Technologies and Applied Astrodynamics, St Petersburg
State University, St Petersburg, Russia

Online Publication Date: 01 April 2006

To cite this Article: Jiang, Z. and Ossipkov, L. P. (2006) 'Flattened y models for
galaxies', Astronomical & Astrophysical Transactions, 25:2, 213 - 216

To link to this article: DOI: 10.1080/10556790600896008

URL.: http://dx.doi.org/10.1080/10556790600896008

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article maybe used for research, teaching and private study purposes. Any substantial or systematic reproduction,
re-distribution, re-selling, loan or sub-licensing, systematic supply or distribution in any form to anyone is expressly
forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents will be
complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses should be
independently verified with primary sources. The publisher shall not be liable for any loss, actions, claims, proceedings,
demand or costs or damages whatsoever or howsoever caused arising directly or indirectly in connection with or
arising out of the use of this material.



http://www.informaworld.com/smpp/title~content=t713453505
http://dx.doi.org/10.1080/10556790600896008
http://www.informaworld.com/terms-and-conditions-of-access.pdf

Downloaded By: [Bochkarev, N.] At: 13:26 4 December 2007

Astronomical and Astrophysical Transactions .
Vol. 25, Nos. 2-3, April-June 2006, 213-216 e

Flattened y models for galaxies

Z. JIANGT and L. P. OSSIPKOV*%

TDepartment of Mathematics, Zhongzhan University, Guangzhou 510275, PR China
+Department of Space Technologies and Applied Astrodynamics, St Petersburg State University,

Universitetskij Prospekt 35, Staryj Peterhof, St Petersburg 198504, Russia

(Received 5 July 2006)

Using the equipotential method we introduce a class of flattened y models for galaxies and study the

properties of their potential-density pairs and two-integral distribution functions.
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1. Introduction

Taylor & Francis
Taylor &Francis Group

In this work, we construct a class of axisymmetric models for elliptical galaxies, obtained by
flattening the spherical y models (y # 2) using the equipotential method [1-4] and then study

the properties of their densities and two-integral even distribution functions.

The significance of the equipotential method is that it allows flattening to be achieved while
maintaining a simple form of the potential. Furthermore, we easily determine whether the
circular velocity generated from the simple potential of a flattened model can be used to

describe the data of the rotation velocities of the flattened galaxies observed.

2. Potential-density pairs

The spherical y model [5-7] is given by the potential-density pair
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where 0 < y < 3, M is the total mass and r; is the scale radius. This model is a limiting
case of a wide class of models described by Kuzmin er al. [8]. That class also includes
generalized isothermic models (and Jaffe’s [9] model as its limiting case) and generalized
isochrones [10, 11].

Following the equipotential method we introduce a flattening idea, namely that flattening
of the spherical y models is achieved. It is known that the spherical y models are Jaffe’s [9]
models when y = 2, and their flattening can be achieved [4] by using the approach employed
by Miyamoto and Nagais [12], i.e. by replacing the spherical radius » with an axisymmetric
radius

T = {R* + (2> + AV +d1}} 3)

This leads us to replace the radius r of the potentials of y models (1) with the axisymmetric
radius (3), thus giving a class of flattened  models with the following potentials:

1 T 2=y
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The mass density p(R?, z) which is generated from the potential defined above is
) A
p(R”,z) = )

Arry T2V (T 4+ r))4r Y3’

with A = %dr;t3 + r%tz[(3 — Y3 + 32d] + Bt + yr))ctr;Y(Y +d)? where Y =
(2% + ¢»)/2. Obviously, p(R?, z) is positive and finite for any positive ¢ and d when 0 <
y < 3. Atlarger distances, the densities (5) fall radially according to » ~* like the oblate Jaffe’s
models [4] except on the major axis, and they decrease as » ~> on the major axis.

Next, we study the central axis ratio « of the model. The ellipticity of the edge-on projected
surface density of the model is always greater than 1 — 1/«. It is easy to see that « > 1, i.e.
the models are oblate.

3. Two-integral even distribution functions

In this section, we study the properties of the two-integral even distribution functions of the
oblate y models for y # 2, since the corresponding properties of Jaffe’s oblate models have
been given by Jiang [4]. The form of the potential allows its corresponding density to be
also expressed as a function of i = —®(R?, 7) and the radial coordinate R (the so-called
augmented density). In fact, we can obtain

p(R%2) = P(y, ) = E , ©)
471M—1r§(w + 1)4-7vy3

where E = rjc? dw® + rjw*[(3 — y)y* + 2 dw?] + @ + yw)w’y(y + dw)?, y = (r] —
w?RHY2 —dwand w = [1 —r;(2 — y)y/GM]/=2 — 1,
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Thus, two-integral even distribution functions f. (e, L;) for the models with a known
augmented density can be derived by using the Hunter—Qian [13] complex contour integrals,
giving

file LZ)Z;/ d—wp I:l/, L—2i| (7)
U T 402 Jo =2 [T 2w o) |

where
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In this equation, ¢ is the relative energy and L, is the angular momentum with respect to
the z axis; C(¢) is a contour of the complex integral; the contour is a loop which starts from
the lower side of the real i axis at = 0, passing through a window P in the real ¥ axis to the
right of ¥ = ¢, to the upper side of the real ¢ axis at y = 0; the window P is determined by
the positions of all the pole singularities of the integrand.

Using Jiang’s [4] algorithm, we can estimate the values of f, (e, Lg) in the physical domain
of (e, Lg), except at some low relative energy near the origin of € on its physical boundary
curve. We omit the rather cumbersome expression for it. Also, an analytical formula for the

radial velocity dispersion 01% was found.

4. Conclusions

The flattened y models are constructed by using the approach employed by Miyamoto and
Nagai [12] for understanding the processes of galaxy formation and evolution. The flattened
y models are oblate and have finite total mass and finite densities which can be analytically
expressed as equation (5). The central axis ratios of the flattened y models can be analytically
expressed. This analysis of the ratios leads to an understanding of the different shapes of
elliptical galaxies near the galactic centre. Because of the simple form of the flattened y
models, it is easy to obtain the formula for the augmented density Py; (¥, R?) (equation (6))
which is required by the two-integral systems. This in turn allows the application of Jiang’s
algorithm in the systems to be achieved.
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