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Triaxial elliptical galaxies with dust lanes: -
an atlas of velocity fields

Peeter Tenjes(!?), Giovanni Busarello(?}), Giuseppe Longo!?)

(V) Tartu Astrophysical Observatory, Tartu, Estonia

{2) Osservatorio Astronomico di Capodimonte, Napoli, Italy

Summary: We present an atlas of velocity fields and expecied rotation curves along both the
major and minor axis of triaxial elliptical galaxies with dust lanes and gas disks. The atlas covers
galaxies with apparent ellipticity between 0 and 0.6 and allows a straightforward comparison of

the observational data with the predictions of the models.



1. Introduction

During the past decade, evidence has grown that elliptical galaxies, as well as the bulges of lenti-
cular and spiral galaxies, may be triaxial in shape rather than spheroidal. The first hint came
from the discovery that most E-type galaxies rotate much too slow to account for their observed
flattening {Bertola and Capaccioli 1975, [llingworth 1977}. The subsequent explanation in terms of
anisotropic velocity dispersion tensors (Binney 1978) lead to the hypothesis thai elliptical galaxies

could be (but not necessarly are) triaxial in shape, thus starting a renaissance of the studies on

the structure of elliptical galaxies.

In 1983, Davies et al. found that the brighter elliptical galaxies have the higher degree of
anisotropy. Bender (1988) found that highly anisotropic objecis are very likely to have “boxy-
shaped” isophotes. It must be pointed out, furthermore, that if the effect of the integration of light

along the line of sight is taken into account, the level of significancy of the correlation is greatly
reduced (Busarello et al. 1992).

If triaxiality is taken into account, the modelling of the intrinsic struciure of E galaxy becomes
highly degenerate {Contopulos 1956, Stark 1977, Rybicki 1987) and cannot be solved on the basis

of photometry alone. Two possible additional observational constraints arc available:

— & sizeable fraction of elliptical galaxies contains a gas disk or a dust lane {c.[. Demoulin-
Ulrich et al. 1984, Bertola 1987). Equilibrium configuration of cold gas in & triaxial potential
occur only in a small number of preferred planes (Gunn 1979, Habe and Tkeuchi 1985, 1988}.
The geometry of such disks can therefore be used to constrain the viewing angles and the

intinsic axial ratios of the iso-density surfaces (de Zeeuw et al. 1986).

statistical analysis of apparent ellipticities and observed velocity fields of early type galaxies

enables to derive the probability distributions of intrinsic triaxialities (Binney 1985).

The projection of stellar velocity fields for triaxial galaxies has been attempted by several authors.
Binney (1985) explored two extreme cases with the angular momentum parallel to either the
shortest or to the longest axis. It needs to be pointed out, however, that the exact direction of the

angular momentum depends on the balance between the momenta of the short and long axis tube

orbits (Franx et al. 1991).

In order to allow a better comparison of observational data and model predictions we present here
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an atlas of velocity fields for triaxial galaxies with gas disks or dust lanes.

2. Method

We adopt a conventional coordinate system, with the shortest axis of a triaxial galaxy oriented
along the z axis, the longest axis along the z axis and the intermediate one along the y axis. The

direction to the observer is determined by its polar coordinates  and ¢ (Fig. 1).

The assurned luminosity density distribution is given by the modified Hubble profile (Binney ard
Tremaine 1987)

! = Lo(al + r3)*%, (1.1)
2 22
a3232+21_2+£_2’ (1.2)

where ¢ and £ are the axial ratios (assuming that 1 > { > £). Let (z', ¥/, z') be coordinates defined
in such a way that z' is directed to the observer and ',y lie on the plane of the sky. Coordinates

(z,y 2} and (z', ¥/, 2’) are related by the rotation matrix

T —sing —cosgcosf cosgcosf x’
y | = cos¢p —sin¢gcosf singsiné v
z 0 sin # cos @ z

Figure 1. Coordinate system used for the projection. z’-axis is directed to the observer and is

determined by polar coordinates ¢ and §.



Then the projected along line-of-sight surface density is {Stark 1977, Binney 1985)
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The light distribution (1.1) turns out to be:
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2L, 2L, (1.6)
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where f, h, g are given by Eq. (1.5).

In order to caleulate the projected velocity field we need to introduce an additional parameter, i.€.

the angle ¢ between the intrinsic angular momentum and the z-axis.

If stellar velocity streamlines have the sarne triaxial symmetry as the isophotes (de Zeeuw 1985},

then for a galaxy without figure rotation the intrinsic velocity field can be written in the form

—2v,

i(r) = m ( cos ; 3] 51111,!') — zcos ;- 2] Y sin Iﬁ) , {1.7)

where the same notation as in Binney {1985) is adopted.

The line-of-sight velocity at a point (z',y') on the plane of the sky is

1 (o8]
vz’ y'} = E,/ li-z'ds’, (1.8)



where the unit vector 3’ is given by Fig. 1 or by the rotation matrix

cos ¢ sin #
= | sin¢siné

cost

At first we have to calculate (Z- 2} in Eq.(1.8), where & is given by (1.7) and # by (1.9).
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Taking into account Eq. (1.7) and (1.10), for the line-of-sight velocity (1.8) we derive
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This integral can be processed in the same way shown in Binney (1985). It is however important

to stress that our Pz’ y/) and Q are different from those derived by Binney. The result is

—Lov,m (P_ %;l)
BV (a] +r3p

‘u(z’,y’) =

And, by using Eq. {1.6} we obtain

U™ (P a %—fg)
2 (of 4T

vz, y) = (2.8)

where P and @ are given by Eq. (1.11) and a,, ¢, f by Eqgs. (1.4-5).

3. Description of the Atlas

In the Atlas we present the observable kinemaltical properties of the triaxial elliptical galaxies. For
cach set of initial data two figures are given. 'The upper one is the velocity field and the configuration
of the galaxy, while the lower one gives the minor and major axis rotation curves. Ellipsotds drawn
by continuous line mark the apparent stellar isophote contour of the galaxy (as stated before, in our
models equidensity surfaces are similar ellipsoids). Ellipses marked by open squares give the shape
of the projected gas (and/or dust) disk. In the case of nearly minor axis dust lanes the gas {dust)
disks must lay always on the yz-plane, i.e. perpendicular to the longest axis of the triaxial figure
{although we made the calculations also for disks perpendicular to the shortest axis). The velocity
field is drawn with equal velocity step for all figures. The smaller number of isovelocity contours
in a figure means therefore, that the maximum rotation velocity is smaller. To help understanding
the radial scale in the figures, we expressed them in units of {r, = 5". This corresponds to the
typical light profile of a bright galaxy (Mg ~ —20) at the redshift V, ~ 1500km/s. This unit can

however be transformed in dimenstonless units by substituting 10" = 2.

We would like to draw the attention of the observers to the asymmetries of the velocity fields
with respect of the rotational ‘major’ axis for several viewing angles and to the fact that in many
cases the rotational ‘major’ and ‘minor’ axis are not perpendicular. Therefore, before reaching
any conclusions about the intrinsic shape of a galaxy and about its viewing angles, it is highly

recommended to obtain rotation curves at several position angles and from offcentered positions.

In the lower figures (rotation curves) filled triangles give the expected velocities along the
apparent major axis, while open triangles correspond to the minor axis. Figures are plotted with a

cutofl at /v, = 1.5 (notice that v, is not a maximum rotation velocity, but simply a normalization

parameter).
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In order to minimize the number of figures in the Ailas we adopled reasonably large steps
in both the intrinsic axial ratios £ and ¢ and in the kinematic misalignment ¥. In most cases plots
are presented for ¢ = 0°, 8°, 15°, 45°, and 90°. The intrinsic shape of the galaxies was assumed to
be maximally triaxial, i.e. the lenght of the intermediate axis y is the exact average of the shortest
and the longest axis in accordance with the statistics made by Binney (1985). Such configurations
lay also in the region of most probable triaxialities given by Franx et al. (1991). The smallest axial
tatio £ changes with the step 0.1 from 0.4 to 0.9 (as in fact there are no ellipticals with Hubbie

type later than E6).

The Atlas is planned for observers and is organised accordingly. Plots ate ordered by the
observed ellipticity of the galaxy i.e. the Hubble type. To economy the space only galaxies up to
£4 were included {embracing in fact ~ 90% from the total number of galaxies). Inside each --type,
plots are ordered according to the apparent flatness of the gas {dust) disk. Viewing angles # and
¢ are sampled from 07 to $0° and from 0° to 180°. Additional orientations can be obtained from

syminetry considerations: @ — 180° — § and ¢’ — ¢ + 180°

In order to allow a direct estimate of the uncertainties in the viewing angles ¢ and & origi-
nating from the possible errors in the galactic apparent ellipticity and/or in the apparent flatness
of the gas/dust disk, we added the Figs. 2 and 3. These figures give the dcpendelllce on the viewing
angle of the apparent axial ratios of the stellar isophotes and gas disks respectively. Taking some

particular error in axial ratios we can estimate from the figures the corresponding uncertainty in

the viewing angles.

4, Contents of the Atlas

1. BO-1 galaxies ... o 3
a) €gas = 0.1 e 4
b} g0y = 0.3 o 6
€} €gas = 0.0 L 8
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2. EIl galaxies

........................................................................ I3
8) €gae = G0 e 14
b) €gas = 000 L 16
e} €gas = 0.3 L 18
A) €gas = 0.5 o 21
3. B2 galaxies .. ..o 27
a) €gas = 0.0 28
BY €gae = 0.1 oo o 29
€) €gas = L3 34
d) €gan = 0.5 o 39
4. Ed galaxies ... 47
B.) egas = 0.0 D 48
b} egas = 0L 49
€} €gas = 0.8 L 57
) €gan = 0.5 o 65
B B4 galaxies .. . 73
a) €gas = 0.0 Lo 14
B) €gme = 0.1 L 75
€} €gae = 003 Ll 80
dY €gae = 0.5 L 85
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The axial ratios are: epsl = 0.40 and eps2 = 0.70 The axiaf ratios are: epsl = 0.50 and eps? = 0.75
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Figure 2. The isocontours of the apparent axial ratios of light distribution. The
innermost contour has ¢ = 0.95, the step is 0.05.
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Figure 3. The isocontours of the apparent axial ratios of the gas (dust) disk.
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EO0-1 GALAXIES
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Axial ralios are: 0.80 and 0.85 , viewing angles are: phi= 127.0 , theta= 8.5
Apparent axial ratio = 0.95, pa= 125.9, kinemalic misalignment =90.0
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Axial ratios are: 0.90 and 0.85 , viewing angles are: phi= 43.0 , theta= 43.0
Apparent axial ratio = 0.95, pa= 65.2, kinematic misalignment =80.0
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Axial ratfios are; 0.90 and 0.95 , viewing angles are: phi= 43.0, lheta= 43.0
Appareat axial ratic = 0.85, pa= 65.2, kinematic misalignment =45.0
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Axial ralios are: 6.90 and 0.95 , viewing angles are: phi= 137.0 , thela= 43.0
Apparent axial ratio = 0.95, pa= 114.8, kinematic misalignment = 0.0
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v (arcsec)

v (arcsec)

Axial ratios are: 0.90 and 0.95 , viewing angles are: phi= 137.0 , theta= 43.0
Apparent axial ratio = 0,95, pa= 114.8, kinematic misalignment =15.0
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Axlat ratios are: 0.90 and 0.95 , viewing angles are: phi= 137.0, thela= 43.0

Apparen! axial ratio = 0.95, pa= 114.8, kinematic misaiignment =90.0
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Axial rafios are: 0.90 and 0.95 , viewing angles are: phi= 137.0, theta= 43.0

Apparent axial ratio = 0.95, pa= 114.8, kinemalic misalignment =45.0
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Axial ralios are: 0.80 and 0.90 , viewing angias are; phi= 0.0, theta= 30.0
Apparent axial ratio = 0.94, pa= 0.0, kinematic misaignmeni := 0.0

T T L E—

ey

v/ve

a
X (arcsec)
1.5 T T T
tE
L W e s s
- s
0.5 - . "
C s
0' VO B S
O

10

a

sa {arcsec)



v {arcsec)

v {arcsec)

Axial ralios are: 0.80 and 0.80 , viewing angles are; phi= 0.0, theta= 30.0
Apparent axial rafio = 0.94, pa= 0.0, kinemalic misafignment =15.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 0.0, thela= 30.0

Apparent axial ratio = 0.94, pa= 0.0, kinematic misalignment =90.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 0.0, lheta= 30.0
Apparent axial ratio = 0.94, pa= 0.0, kinematic misalignmenl =45.0
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Axial ratios are: 0.80 and 0.85 , viewing angles are: phi= 90.0 , thela= 90.0
Apparent axia} ralio = 0.90, pa~ 93.0, kinemalic misalignment ~ 0.0
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Axial rafios are: .90 and 0,95, viewing angles are: phi= 90.0 , theta= 96.0
Apparent axial ratio = 0.90, pa= 9.0, kinematic misalignment =45.0
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Axiaf ratios are: 0.90 and 0.95 , viewing angles are: phi= 90.0, theta= 90.0
Apparent axial ratio = 0.80, pa= 90.0, kinernatic misalignment =15,0
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Axial ralios are: 0,90 and 0.95 , viewing angles are: phi= 90.0 , theta= 90.0
Apparent axial ratio = 0.90, pa= 90.0, kinematic misalignment =90.
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Axial ratios ars: 0,80 and 0.90, viewing angles are; phi= 52.0 , lhela= 8.0
Apparent axial ratio = 0.90, pa= 52.8, kinematic misalignment = 0.0
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Axial ratios are: 0.80 and 0.0 , viewing angles are: phi= 52.0 , theta= 8.0
Apparent axial ratio = 0.90, pa= 52.8, kinematic misalignment =15.0
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Axial ratios are: 0.80 and 0.90 , viewlng angles are: phi= §2.0 , theta= 8.0
Apparent axiai ralio = 0.80, pa= 52.8, kinematic misalignment = 8.0
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Axlal ratios are: 0.80 and 0.90 , viewing angles are: phi= 52.0 , thela= 8.0
Apparent axial ratio = 0.0, pa= 52.8, kinemalic misailgnment =45.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 52.0, thela= 8.0
Apparent axial ralio = 0.90, pa= 52.8, kinematic misalignment =80.0
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Axial ratlos are: 0,80 ang 0.80 , viewing angles are: phi= 128.0 , theta= 8.0
Apparent axial ratic = 0.90, pa= 127.2, kinemalic misalignment = 8.0
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Axial ratios are: 0.80 and D.90 , viewing angles are: phi= 128.0 , theta= 80
Apparent axial rafic = 0.80, pa= 127.2, kinematic misalignment = 0.0
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Axial raties are: .80 and 0.90 , viewing anglas are: phi= 128.G , theta= 8.0
Apparent axial ratio = 0.90, pa= 127.2, kinematic misaignment =15.0
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Axial ratios are: 0.80 and 0.80 , viewing angies are: phi= 128.0, thela= 8.0
Apparenl axial ratio = 0.90, pa= 127.2, kinemalic misalignment =45.0
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Axial ratios are: 0.90 and 0.95 , viewing angles are: phi= 84.0, ihela= 80.0
Apparent axial ratic = 0.80, pa= 89.5, kinemalic misalignment = 0.0
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Axial ratios are: 0.80 and 0.9C , viewing angles are: phi= 128.0 , theta= 8.0
Apparent axial ratio = 0.90, pa= 127.2, kinematic misalignment =80.0
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Axial ratios are: 0.80 and 0.95 , viewing angles are: phi= 84.0 , theta= 80.0
Apparen| axial ratio = 0.90, pa= 88.5, Kinemaillc misalignment =45.0
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Axiat ratios are: 0.80 and 0.9C , viewing angles are: phi= 47.0, thela= 25.0
Apparent axial ratio = 0.80, pa= 54.5, kinemalic misafignment = 6.0
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Axial ratlos are: 0.80 and 0.90 , viewing angles are: phi= 47.0, theta= 25.0

Apparenl axial rallo = 0.90, pa= 54.5, kinematic misalignment = 8.0
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Axiai ratios are: 0.80 and 0.90 , viewing angles are: phi= 47.0, lhela= 25.0
Apparen! axial ralio = 0.90, pa= 54.5, kinematic misalignment =15.0
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Axial rafios are: 0.80 and 0.90 , viewing angles are: phi= 47.0 , theta= 25.0
Apparent axial ratio = 0,90, pa= 54.5, kinematic misalignment =45.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 47.0 , thela= 25.0

Apparent axial ratio = 0.90, pa= 54.5, kinemalic misalignment =80.0
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Axial ratios are: 0.80 and 0.90, viewing angles are: phi= 133.0, theta= 25.0
Apparent axial ralio = 0.90, pa= 125.5, kinemalic misalignment = 8.0
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Axdal ratios are: 0.80 and 0.90 , viewing angles are: phi= 133.0, thela= 250
Apparent axial ratio = 0.90, pa= 125.5, kinemalic migalignment = 0.0
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Axial ratios are: 0.80 and 0.90 , viewing angies are: phi= 133.0, thela= 25.¢

Apparent axial ratio = 0.98, pa= 125.5, kinematic misalignment =15.0
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Axial ratios are: 0,80 and 0,99, viewing angles are: phi= 133.0, thela= 25.0
Apparen axial ratic = 0.90, pa= 125.5, kinematic misalignment =45.0
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Axial ratios are: 0.80 and 0.95 | viewing angles are: phi= 73.0, theta= 70.0
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Apparent axial ralio = 0.91, pa= 86.9, kinematic misalignment = ¢.0
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A.xiai ratios are: 0.80 and 0.80 , viewing angles are: phi= 133.0 , thela= 25.0
Apparent axial ratio = 0.90, pa=

125.5, kinematic misalignment =90.0
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Axial ratios are: 0.9% ang 0.95 |, viewing angles are: phi= 73.0, theta= 70.0
Apparent axial ratio = .91, pa= 86.9, kinematic misalignment =45.0
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Axial ralios are: 0.70 and 0.85 , viewing angles are: phi= 17.5, theta= 21.5

Apparent axiat rallo = 0.90, pa= 27.5,

misakgnment = 0.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 17.5, theta= 31.5
Apparenl axial rafio = 0.80, pa= 27.5, kinematic misalignment =15.0
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Axiai ratios are: 0.70 and 0.85 , viewing angles are: phi= 17.5, theta= 31.5

Apparent axial ratic = 0.80, pa= 27.5, kinematic misalignment = 8.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 17.5, theta= 31.5

Apparent axial ratio = 0.90, pa= 27.5, kinematic misalignment =45.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are; phi= 17.5, theta= 31.5
Apparent axial ralio = 0.90, pa= 27.5, kinematic misalignment =00.0
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Axial ralios are: 0.70 and 0.85 , viewing angies are: phi= 162.5 , theta= 31.5
Apparent axial ratio = 0.90, pa= -27.5, kinematic misalignment =15.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 162,5 , theta= 31.5
Apparent axial ratio = 0.90, pa= -27.5, kinemalic misalignment = 0.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 182.5 , theta= 31.5
Apparen! axial ratio = 0.90, pa= -27.5, kinematic misalignment =45.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 162.5 , theta= 31.5
Apparent axial ratio = 0.90, pa= -27.5, kinemalic misafignment =90.2
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Axial ratios are; 0.80 and 0.90 , viewing anglas are: phi= 42.5 , theta= 42.5
Apparent axiai ralio = 0.90, pa= 63.9, kinematic misalignment = 8.0
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Axial ratios are: 0.80 and 0.80 , viewing angles are: phi= 42.5 , theta= 425

Apparent axial ratic = 0.90, pa= 3.9, Kinematic misalignment = 0.0
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Axial ratios ars: 0.80 and 0.80 , viewing angles are: phi= 42,5, thela= 425
Apparent axial ratio = 0.90, pa= 63.9, kinematic misalignment =15.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 425 , thota= 425
Apparent axial ratio = 0.90, pa= 63.9, kinematic misalignment =45.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 137.5 , theta= 42.5
Apparent axial ralio = 0.90, pa= 116.1, kinematic misalignment = 0.0
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Axial ratios are: 0.8C and 0.90 , viewing angles are: phi= 42.5, theta= 42.5
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Apparent axial ratio = 0.90, pa= 116.1, kinematic misalignment =15.0
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Axiai ratios ara; D.80 and 0.90 , viewing angles are: phi= 137.5 , theta= 42.5

Apparent axiat ralio = 0.80, pa= 116.1, kinematic misalignment =45.0
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Axial ratios are: 0.90 and 0.95 , viewing angles are: phi= 60.0, theta= 75.0
Apparen| axial ratio = 0.91, pa= 86.1, kinematic misalignment = 0.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are; phi= 137.5, theta= 42.5

Apparenl axial ratio = 0.90, pa= 116.1, kinemalic misalignment =90.0
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Axial ratios are: 0.8C and 0.80, viewing angles are: phi= 90.0 , theta= 90.0 Axial ralios are: D.80 and ¢.90 , viewing angles are: phi= 90.0 , lhela= 90.0

Apparent axial rafio = 0.80, pa= 90.0, kinematic misalignment = 0.0 Appareni axia! ralio = 0.80, pa= 80.0, kinematic misaiignment =15.0
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Axial ratios are: 0,80 and 0.80 , viewing angles are: phi= 50.0, theta= 10.0

Apparent axial ratio = 0.80, pa= 51.1, kinematic misalignment = 0.0
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Axiaf ratios are: 0.80 and 0.80 , viewing angles are: phi= 50.0, theta= 10.0
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Axial ratios are: 0.80 and 0.80 , viewing angles are: phi= 50.0, thela= 10.0
Apparent axial ralic = ©.80, pa= 5%.1, kinemalic misalignment = 8.0
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Axial ratlos are: 0.60 and .80 , viewing angles are: phi= 50.0, thela= 10.0
Apparenl axial ratio = 0.80, pa= 51.1, kinemalic misafignment =45.0
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Axlal ratios are: 0.60 and 0.80 , viewing angles are: phi= 50,0 , theta= 10.0
Apparent axial rafio = 0.80, pa= 51.1, kinemalic misalignment =90,0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 133.0, theta= 10.0
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Axial ratios are: 0.6¢ and 0.80 , viewing angles are: phi= 130.0 , theta= 10.0
Apparent axial rafio = G.80, pa= 128.9, kinematic misalignment = 0.0
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Axial ralios are: 0.60 and 0.8G , viewing angles are: phi= 130.0, thela= 10.0
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Axlat ratios are: 0.60 and 0.80 , viewing angles are: phi= 130.0 , theta= 10.0

Apparent axia rafio = 0.80, pa= 128.9, kinematic misalignment =45.0
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Axial ratios ara: 0.70 and 0.85 , viewing angles are: phi= 80.0, theta= 37.0
Apparent axial ratio = 0.80, pa= 83.9, kinemaiic misalignment = 0.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 130.0 , theta= 10.0
Apparent axial ralio = 0.80, pa= 128.9, kinematic misalignment =50.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 80,0 , thela= 37.0
Apparent axial ratio = 0.80, pa= 83.9, kinematic misafignment =15.0
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Axial ratios are: 0.70 and 0.85 , viewing angies are: phi= 80.0, theta= 37.0
Apparent axial ratio = 0.80, pa= 83.9, kinemaltic misalignment =45.0
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Axial ratios are: 0.70 and C.85 , viewing angles are: phi= 100.0 , theta= 37.0
Apparent axial ratlo = 0.80, pa= 96.1, kinemalic misafignment = 0.0
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Axial rafios are: 0.70 and 0.85 , viewing angles are: phi= 80.0, theta= 37.0
Apparent axial ralio = 0.80, pa= 83.9, kinematic misafignment =90.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 100.0, theta= 37.0
Apparent axial ralio = 0.80, pa= 96.1, kinemafic misafignmant =15.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 100.0, theta= 37.0
Apparenl axial ratio = 0.80, pa= 96.1, kinemalic misatignment =45.0
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Axial ratios are: 0.80 and 2.80, viewing angles are: phi= 84.0 , theta= 80.0

Apparent axial ratio = 0.80, pa= B89.4, kinemalic misalignment = 0.0
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" Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 100.0 , theta= 37.0
Apparent axiat ralio = 0.80, pa= 96,1, kinemalic misalignment =90.0
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Axial ratios are: 0.80 and 0.80 , viewing angles are: phi= 84.0 , theta= 80.0
Apparent axial ratio = .80, pa= 89.4, kinemalic misalignment =45.0
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Axial ratios are: 0.6¢ and 0.80 , viewing angles are: phi= 48.0, theta= 20.0
Apparent axial ratic = 0.80, pa= 52.4, kinemalic misalignment = 0.0
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Axial ratios are: 6.60 and 0.80 , viewing angles are: phi= 48.0 , theta= 20.0
Apparent axial ratio = 0.80, pa= 52.4, kinematic misalignment =15.0
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Axial ralios are: 0.60 and 0.80 , viewing angles are: phi= 48.0, theta= 20.0

Apparent axial ratio = 0.80, pa= 52.4, kinemalic misalignment = 8.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 48.0 , theta= 20.0
Apparen! axial ratio = 0.80, pa= 52.4, kinematic misallgnmant =45.0
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Axial ratios are: 0.60 and 0,80 , viewing angles are: phi= 48.0 , theta= 20.0
Apparent axiai ralio = 0.80, pa= 52.4, kinemalic misalignmenl =80.0
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Axial ratios are: 0.80 and 0.80 , viewing angles are: phi= 132.0 , theta= 20.0
Apparent axial! ratio = 0.80, pa= 127.6, kinematic misalignment =15.¢
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Axial ratios are! 0.60 and 0.80 , viewing angles are: phi= 132.0 , theta= 20.0
Apparert axial ratio = 0.80, pa= 127.6, kinematic misakignmenl = 4.0
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Axial ralios are: 0.60 and 0.80 , viewing angles ara: phi= 132.4, thela~ 20.0
Apparent axial ratio = 0.80, pa= 127.6, kinematic misalignment =45.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are; phi= 132.0 , thela= 20.0
Apgarent axial ratio = 0.80, pa= 127.6, kinematic misakgnment =90.0
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Axial ralios are: 0.70 and 0.85 , viewing angles are: phi= 65.0 , lhela= 44.0
Appaient axial ratio = 0.80, pa= 77.0, kingmatic misafignment = 8.0
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Axial ratios are: 0.70 and 0.85 , viewing angies are: phi= 65.0, thata= 44.0

Apparent axial ratio = 0.80, pa= 77.0, kinemalic misalignment = 0.0
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Axial ratios are: .70 and 0.85 , viewing angles are: phi= 65.0, theta= 44.0
Apparent axtal ratio = 0.80, pa= 77.0, kinematic misalignment =15.0
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Axial ralios are: 0.70 and 0.85 , viewing angles are: phi= 85,0, thela= 44.0
Apparent axial ratio = 0.80, pa= 77.0, kinematic misalignment =45.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 115.0, theta= 44.0
Apparent axial ratic = ¢.80, pa= 103.0, kinemalic misalignment = 0.0
| I— A LI T T T

Ll | ) 1 3 1 | 1 1 i 1 |7
-10 0 10
¥ {areser)
1.5 T T T T T T T ‘J
W .
5 P Lt
I i Lt
~ 05 = .
Py ST R TR T
] i0 15

sa {arcsec}

v larcsec)

v (arcsec)

-0

Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 65.0, thela= 44.0
Apparent axial ralio = 0.80, pa= 77.0, kinematic misalignment =90.0
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Axiai ratios are: 0.70 and 0.86 , viewing angles are: phi= 115.0, thela= 44.0
Apparenl axial ratio = 0.80, pa= 103.C, kinematic misalignment =15.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 115.0 , theta= 44.0
Apparenl axial ratic = 0.80, pa= 103.0, kinematic misalignment =45.0
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Axial ratios are: 0.80 and 0.90 , viewing angles are: phi= 73.0, thela= 70.0
Apparent! axial ratio = 0.82, pa= 86.8, kinemalic misalignment = 0.0
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Axial ralios are: D.70 and 0.85 , viewing angles are: phi= 115.0 , thela= 44.0
Apparenl axiai ratio = 0.80, pa= 103.0, kinematic misalignment =80.0
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Axiat ratios are: 0,80 and 0.90 , viewing angles are: phi= 73.0, theta= 70.0
Apparent axial ratio = 0.82, pa= 86.8, kinematic misalignment =45.0
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Axial ratios are: 0.40 and 0,70, viewing angles are: phi= 0.0, theta= 30.0
Apparent axial ratio = 0.79, pa= 0.0, kinematic misalignmeni = 0.0
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Axial ratios are: 0.40 and 0.70 |, viewing angles are: phi= 0.0, thela= 30.0
Apparenl axial ratio = 0.79, pa= 0.0, kinemaiic misalignment =90.0
T
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Axial ratios are: G.50 and 0.75 , viewing angles are: phi= 265, theta= 34.0
Apparent axial ratio = 0,80, pa= 39.5, kinematic misakgrement = 8.0
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Axial ratios are: 0.5¢ and 0.75 , viewing angles are: phi= 1533.5 , theta= 34.0
Apparent axial rafic = 4.80, pa= -39.5, kinematic misalignmenl = 0.0

|~ T | N T T LI T o ‘ Ty T ‘ T
10§ .
0
-1 - 4
1 | 1 i i [~ L i |
-10 0 10
x {arcsec)
1.5 T T
a1}
= s 8 &
. A
>
1 J L S W N |
o 5 15
a {arcsec)
Axizl ratios are: 0.50 and 0.75 , viewing angles are: phi= 153.5 , theta= 34.0
Apparent axial ratic = D.80, pa= -39.5, kinematic misalignment =80.0
E S & T T T —T T I T T
R ]
10, 4
o+ -
-0 - : A .|
;,L, - i { Ll ‘-A : . i : 1 - - i 1 ..2 ) 1 |

-10 1] 10
x {arcsec)
15 1 l T LI R B B B :]
.:)D i ’ -E
S sk -
05 b ]

A oA A A & A A
F.

Q TS I S 1

0 5 i0 15
a larcsec}

v (arcsec)

Axial ralios are. 0.50 and .75 , viewing angles are: phi= 153.5 , thefa= 34.0
Apparent axial ratio = (.80, pa= -38.5, kinematic misalignment =15.0
1 Nl I8 P ET S B [T T T 1 L |

N
-10 o 10
{arcsec)
1.5 T T pTi g
: L ]
Z ’ far a3
Pos o et i
G b b e

-
o

5
a {arcsec)

Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 41.0, thela= 41.0
Apparent axial ratio = 0.80, pa= 803, kinematic misalignment = 0.0
I T ‘ T K T T | A T T T

¥ {arcsec)

15 peier v p e

T T T T 1T
H

D_?il\&i\!l;lill

5a {arcsac)



Axial ratios are: 0.60 ard 0.80 , viewing angles are: phi= 41.0, theta= 41.0
Apparent axial ratio = 0,80, pa= 60.3, kinematic misalignment = 8.0
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Axial ralios are: 6.60 and 0.80 , viewing angles are: phi= 41.0 , thela= 41.0
Apparent axial ratie = 0.80, pa= 60.3, kinematic misalignmenl =15.0
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Axial rafios are: 0.60 and 0.80 , vigwing angles are: phi= 139.0 , thela= 41.0
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Axial ratios are: 0.70 and 0.85 , viewing angles ara: phi= 51.5, theta= 545
Apparenl axial ratio = 0.80, pa= 75.7, kinematic misalignment = 0.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 51.5 , thela= 54.5
Apparent axial ratio = 0.80, pa= 75.7, kinamatic misalignment =15.0
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Axial ralios are: 0.70 and 0.85 , viewing angles are; phi= 51.5, theta= 54.5

Apparent axial ratio = 0.80, pa= 75.7, kinematic misalignment =90.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 128.5 , theta= 54.5
Apparent axial ratlo = 0.88, pa= 104.3, kinematic misalignment =15.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 128.5 , theta= 54.5

Apparent axial ratio = 0.80, pa~ 104.3, kinematic misaignment = 0.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 128.5 , theta= 54.5
Apparent axial ratio = 0.80, pa= 104.3, kinematic misalignment =45.0
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Axial ratios are. 0.70 and 0.85 , viewing angles are: phi= 128.5  theta= 54.5
Apparenl axial ralio = 0.80, pa= 104.3, kinematic misafignmenl =90.0
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Axial ralios are: 0.80 and 0.80 , viewing angles are: phi= 50.0, lheta= 75.0
Apparent axial ratio = 0.83, pa= 85.9, kinemalic misalignment =45.0
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‘Axial ratios are: 0.80 and 0.90, viewing angles are: phi= 60.0 , thela= 75.0
Apparen| axial ralic = 0.83, pa= 85.9, kinematic misalignment = 0.0
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Axial ratios are: 0.50 and 0.75 | viewing angles are: phi= 153.5 , thela= 34.0
Apparent axial ratio = 0.80, pa= -39.5, kinematic misalignment =45.0
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Axiai ratios are: 0.70 and 0.85 , viewing angles are: phi= 90.0, theta= 90.0

Apparent axial ralio = ©.70, pa= 90.0, kinemalic misalignment = 0.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 80.0 , theta= 80.0
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‘Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 80.0 , theta= 90,0
Apparent axial ratio = 0.70, pa= 90.0, kinemalic misalignment =15.0
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Axial ratios are: .70 and 0.85 , viewing angles are: phi= $0.0 , heta= 90.0

Apparent axial ratio = .70, pa= 80.0, kinemalic misalignment =90.0
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Axial ralios are: £.40 and 0.70 , viewing angles are: phi= 47.0, theta= B.D
Apparent axial ratio = 0,70, pa= 47.8, kinematic misalignmenl = 0.0
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Axiaf ratios are: 0.40 and 0.70 , viewing angles are: phi= 47.0, theta= 8.0
Apparent axial ratio « 0.70, pa= 47.6, kinemalic misalignment =15.0
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Axial ratios are; 0,40 and 0.70 , viewing angles are: phi= 47.0 , theta= 8.0
Appareni axial ratio = 0.70, pa= 47.6, kinematic misalignment = 8.0
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Axial ratics are: 0.40 and 0.70 , viewing angles are: phi= 47.0 , theta= 8.0
Apparent axial ratio = 0.70, pa= 47.6, kinemalic misalignment =45.0
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Axial ralios are: 0.40 and 0.70 , viewing angles are: phi= 47.0, theta= 8.0
Apparent axial ratio = 0.0, pa= 47.6, kinematic misafignmeni =90.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are; phi= 133.0 , lheta= 8.0
Apparent axial ratio = 0.70, pa= 132.4, kinematic misalignment = 8.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 133.0 , theta= B.0
Apparent axial ratio = 0.70, pa= 132.4, kinemaiic misaignment = 0.8
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 133.0, theta= 8.0
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Axlal ratios are: 0.40 and 0.70 , viewing angles are: phi= 133.0 , theta= 8.0
Apparent axial ratio = 0.70, pa= 132.4, kinemalic misalignment =45.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 78.0, theta= 30.0
Apparen| axial ralio = 0.70, pa= 81.1, kinematic misalignmenl = 0.0
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Axiaf ratios are: 0.40 and 0,70, viewing angles are: phi= 133.0 , thela= B.C
Apparent axial ratio = 0.70, pa= 132.4, kinomatic misalignment =80.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 78.0, theta= 30.0
Apparent axial ratio = 0.70, pa= 81.1, kinemalic misalignment = 8.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 78.0, theta= 30.0
Apparent axial ratic = 0.70, pa= 81.1, kinemalic migalignment =15.0
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Axial ratios are: 0.50 and 0,75, viswing angles are: phi= 78.0 , theia= 30.0
Apparent axial ralio = 0.70, pa= 81.1, kinemalic misalignmeni =30.0
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Axial ratics are: G.50 and (.75 , viewing angles are: phi= 78.0 , theta= 30.0
Apparent axial ralio = 0.70, pa= 81.1, kinematic misalignment =45.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 102.0, theta= 30.0
Apparent axial ratio = 0.70, pa= 98.9, kinematic misalignment = 0.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 102.0 , thela= 30.0
Apparent axial ratio = 0,70, pa= 98.9, kinematic misalignment = 8.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 102.0, theta= 30.0
Apparent axial ratio = £.70, pa= 98.9, kinematic misalignment =45.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 1020, theta= 30.0
Apparent axial ralio = 0.70, pa= 98.9, kinematic misalignment =15.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 102.0 , theta= 30.0
Apparent axial rafo = 0.70, pa= 98.9, kinematic misalignment =90.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 82.0, theta= 47.0
Apparent axial ratio = 0.70, pa= 86.1, kinemalic misalignment = 0.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 82.0, theta= 47.0
Apparent axial ratio = 0.70, pa= 86.1, kinemalic misalignment =15.0
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Axial ratios are: 0.60 and 0.80 , viewing angles ars; phi= 82,0, theta= 47.0
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Appareni axial ratio = 0.70, pa= 86.1, kinematic misaiignmenl = 8.0
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Axial ralics are: 0.60 and 0.80 , viewing angles are: phi= 82.0, theta= 47.0
Apparent axial ratio = 0.70, pa= 86.1, kinematic misalignment =45.0
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Axial ratios are: 0.6¢ and 0.80 , viswing angles are: phi= 82.0 , lheta= 47.0
Apparent axial ralio = 0.70, pa= 86.1, kinematic misalignment =90.0
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Axial ratios are: 0.80 and 0.80 , viewing angles are: phi= 98.0, thela= 47.0

Apparent axial ralio = 0.70, pa= 93.8, kinematic misafignment < 0.0
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Axial ralios are: 0,60 and 0.80 , viewing angles are: phi= 98.0, theta= 47.0
Apparent axial ratio = .70, pa= 93.9, kinemalic misalignment =15.0
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Axial ratios are: 0.70 and 0.85 , viewing angles are: phi= 84,0, theta= 80.0
Apparent axial ratio = 0.71, pa= 88.4, Kinemaltic misalignmeni = 0.0
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Axial ratios are: 0.60 and 0.80 , viewing angies are; phi= 98.0 , theta= 47.0
Apparent axiai ratio = 0.70, pa= 93.9, kinematic misalignment =45.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 98.0 , theta= 47.0
Apparent axial ratic = .70, pa= 93.9, kinemagic misalignment =30.0

-0 i R .
1 i | b Lo 3 ¢ Loee
-10 0 10
% (arcsec)
16 T LI B
o 1E .
=
o "
0.5 n
o PR
0 5 10 15
a {arcsec)
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Axial ralios are: 0.40 and 0.70 , viewing angles are: phi= 45.0 , theta= 25.0
Apparent axial ratio = 0.70, pa= 51.4, kKinematic misalignment = 0.0
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Axial ratios are: ¢.40 and 0.70 , viewing angles are: phi= 45.0 , thela= 25.0
Apparent axial ratio = 0.70, pa= 51.4, kiremalic misalignment =15.0
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Axiat ratios are: 0.40 and 0.70 , viewing angles are: phi= 45.0 , theta= 25.0
Apparenl axial ratio = 0.70, pa= 51.4, kinemalic misafignment = 8.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 450, thela= 25.0
Apparent axial rafio = 0.70, pa= 51.4, kinematic misalignment =90.0
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Axiai ratios are: 0.40 and 0.70 , viewing angles are: phi= 135.0 , theia= 25.0
Apparenl axizl ratio = 0.70, pa= 128.6, kinematic misalignment = 8.0

T T T T o T 1 T L T T T
10 - . .
U — -
L1O [ ‘. ;- .
L - \ (LTI BT
-10 0 10
X {arcsec)
15 T T T 1T
o 1E J
o L -
= C R
05 [ .o N A
o - % [T B SRR | L 1
0 15

Sa (arcsec)

v (arcsec)

v {arcsec)

Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 135.0 , theta= 25.0
Apparent axial ralio = 0,70, pa= 128,86, kinematic misalignment = 0.0
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Axial ratios are: .40 and 0.70 , viewing angles are: phi= 135.0 , theta= 25.0
Apparent axial ratio = 0.70, pa= 128.6, kinemalic misalignment =15.0
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Axial ratios are: 0.40 and 0.70, viewing angles are; phi= 135.0, lheta= 25.0
Apparent axial ratio = 0.7%, pa= 128.6, kinematic misalignment =45.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 81,0, {heta= 37.0
Apparent axial rallo = 0.70, pa= 71.1, kinamalic misalignment = 0.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 135.0, theta= 2568

Apparent axial ratio = 6.70, pa= 128.6, kinesmatic misaiignment =90.0
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Apparent axigl ratio = 0.70, pa= 71.1, kinemalic misalignment = 8.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 61.0, theta= 37.0 Avial ratios are: 0.50 and 0.75 , viewing angies are: phi= 61.0, theta= 37.0

Apparent axial ratio = 0.70, pa= 71.1, kinematic misalignment =15.0 Apparent axial rafic = 0.70, pa= 71.1, Kinematic misalignment =45.0
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Axial vatios are: 0.50 and 0.75 , viewing angles are: phi= 119.0 , lheta= 37.0
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Apparent axiai ratic = 0.70, pa= 108.9, kinematic misalignment = 8.0
7 .

Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 119.0, theta= 37.0
Apparent axial ratio = 0.70, pa= 108.9, kinematic misalignment =15.0
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Aodal ratios are: 0.50 and 0.75 , viewing angles &re: phi= 119.0 , thela= 37.0
Apparent axial ratio = 0.70, pa= 108.9, kinematic misafignment =90.0
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Axial ratios are: 0.60 and ¢.80 , viewing angles are: phi= 68.0, theta= 52.0 Axial ralios are: 0.60 and 0.80 , viewing angles are: phi= 68.0, theta= 52.0

Apparent axial ratio = 0.70, pa= B0.8, kinernatic misalignmant = 0.0 Apparenl axial ratio = 0.70, pa= 80.8, kinematic misalignment = 8.0
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Axial ratios are; 0.60 and 0.80 , viewing angles are: phi= 68.0, lheta= 52.0
Apparent axial ratio = 0.70, pa= 80.8, kinernalic misafignment =90.0
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Axial ratios are: 0,80 and 0.80 , viewing angles are: phi= 112.0, theta= 52.0
Apparent axial rafio = 0.70, pa= 99.2, kinemaiic misalignment = 8.0
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Axial ratios ara: 0.60 and 0.80, viewing angles are: phi= 112.0, thela= 52.0
Apparent axial ratio = 0,70, pa= 99.2, kinemalic misalignment = 0.0
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Axial ralios are! 0.80 and 0.80 , viewing anglas are: phi= 112.0, theta= 52.0
Apparent axial ratio = 0.70, pa= 99,2, kinemalic misalignment =15.0
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Axial ralics are: 0.60 and 0.80 , viewing angles are: phi= 112.0 , theta= 52.0
Apparent axial ratic = 8.70, pa= 99.2, kinemalic misalignment =45.0
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Axial ralios are; 0.70 and .85 , viewing angles are: phi= 73.0, thela= 70.0
Apparent axial rafio = 0.73, pa= 86.7, kinemalic misatignment = 0.0
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Axial ralios are: 0.60 and 0.80 , viewing angles are: phi= 112.0, theta= 52.0
Apparent axial ratio = 0.70, pa= 98.2, kinematic misalignment =90.¢
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Axial ratios are; 0.70 and 0.85 , viewing angles are: phi= 73.0, thela= 70.0
Apparent axial ratio = 0.73, pa= 86.7, kinematic misalignment =45.0
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Axial raties are: 0.40 and 0.70 , viewing angles are: phi= 400, theta= 40.0
Apparent axial ratio = 0.70, pa= 57.0, ldnemalic misalignment = 0.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 40.0, theta= 40.0
Apparent axial ratio = 0.7G, pa= 57.0, kinematic misafignment =15.0
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Axial ratios are: 0.40 and Q.70 , viewing angles are; phi= 40.0 , theta= 40.0
Apparent axial ratio = 0.70, pa= 57.0, kinemalic misafignmenl = 8.0
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Axial ralios are: 0.40 and 0.70 , viewing angles are: phi= 40.0 , theta= 40.0
Apparenl axial ralio = 0.70, pa= 57.0, kinematic misakgnmenl =45.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 40.0, theta= 40.0
Apparent axiat ralio = 0.7¢, pa= 57.0, Kinematic misakgnment =80.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 140,0 , thela= 40.0
Apparent axial ratle = 0.70, pa= 123.0, kinematic misalignment =15.0
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Axial ratios are: 0.40 and 0.70 , viewing angtes are: phi= 140.0 , theta= 40.0
Apparent axia! ratio = 0,70, pa= 123.0, kinematic misalignment = 0.0
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Axial ratios are: 0.4C and 0.70 , viewing angies are: phi= 140.0, thela= 40.0
Apparent axial ratio = 0.70, pa= 123.%, kinematic misalignment =45.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are; phi- 140.0 , thela= 40.0
Apparenl axial ratio = 0.70, pa= 123.0, kinematic misafignment =60.0
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Axial ratios are: 0.50 and Q.75 , viewing angles are: phi= 47.5, theta= 48.0
Apparant axial ralio = 0.70, pa= 68.9, kinematic misalignment = 8.0
T LI 3 T i L T 1 T T T T T
;__...L".. 1 1 L 1 1 | L 1 L .J.. ; ¢
-10 o] 10
X larcsec)
1.5 Tl T H T T ™
2 et 3
5 : :
0.5 L -
N IR RS S S
o 15

Sa (arcsec)

v (arcsec)

v (arcsec)

Axial rafios are: 0,60 and .75 , viewing angles are: phi= 47.5 , thela= 48.0
Apparent axial ratio = 0.70, pa= 68.9, kinematic misalignment = 0.0
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Axial ralios are; 0.50 and 0.75 , viewing angies are: phi= 47.5, theta= 48.0
Apparert axial ralio = 0.70, pa= 8.9, kinematic misalignment =15.0
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Axial ralios are: 0.50 and 0.75 , viewing angles are: phi= 47.5, theta= 48.0
Apparent axial ratio = 0.70, pa= 68.9, kinemalic misalignment =45.0
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Axjal raties are: 0.50 and 0.75 , viewing angles are: phi= 132.5 , theta= 48.0
Apparent axial ratio = 0.70, pa= 111.1, kinematic misalignment = 0.0
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Axial ratios are: 0.50 and 0.75 , viewing angies are: phi= 47.5 , theta= 48.0
Apparent axial ratio = 0.70, pa= 68.9, kinemaiic misalignment =90.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 132.5 , thela= 48.0
Apparent axial rafio = 0.70, pa= 111.1, kinernalic misalignment =15.0
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Axial rafios are: 0.50 and 0.75 , viewing angles are: phi= 132.5 , theta=
Apparent axial ratio = 0.70, pa= 111.1, kinematic misalignment «45.0
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Axiat ratios are: 0.60 and 0.80 , viewing angles are: phi= 55.0, theta= 61.0
Apparen axial ratio = 0.70, pa= 79.5, kinemalic misalignment = §.0
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Axial ratios are: 0.50 and .75 , viewing angles are: phi= 132.5 , theta= 48.0
Apparenl axial rafio = 0.70, pa- 111.1, kinematic misalignment =90.0
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Axial ralios are: 0.60 and 0.80 , viewing angles are: phi= 55.0 , theta= 61.0
Apparent axial ratio = 0,70, pa= 78.5, kinemalic misalignmenl = 8.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 55.0 , theta= 61.0
Apparent axial ratio = 0.70, pa= 78.5, kinemaiic misalignment =15.0
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Axial ralios are: 0.60 and 0.80 , viewing angies are: phi= 55,0, theta= 61.0
Apparent axial ratio = 0,70, pa= 79.5, kKinematic misafignment =900
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10

Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 55.0 , theta= 81.0
Apparent axial ralio = 0.70, pa= 79.5, kinemalic misalignmeanl =45.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are; phi= 125.0, theta= 81.0
Apparent axial ralic = .70, pa= 100.5, kinemalic misalignment = 0.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 125.0 , thela= 61.0
Apparent axial ratio = 0.70, pa= 100.5, kinematic misallgrmert =15.0
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Axial ralios are: 0.60 and 0.80 , viewing angles are: phi= $25.0 , thela= 61.0
Apparent axiai ratio = 0.70, pa= 100.5, kinsmalic misalignment =80.0
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Axial ralios are: 0.50 and 0.80 , viewing angles are: phi= 125.0 , thela= 61.0
Apparent axial ralic = 0.70, pa= 100.5, kinematic misalignment =45.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= £0.0, theta= 90.0
atic misalignment = Q.0
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Axial ratios are: 0.60 and 0,8G , viewing angles are: phi= 90.0, theta= 80.0
Apparent axial rafic = 0.60, pa= 90.0, kinamaiic misalignment =45.0
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Axial ratios are; 0.60 and 0.80 , viewing angles are: phi= 80.0 , theta= 80.0

Apparent axial ratio = 0.60, pa= 80.0, kinematic misalignment =15.0
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Axiat ratios are: 0.60 and 0,80 , viewing angles are: phi= 90.0, theta= 90.0
Apparent axial ratic = 0.60, pa~ 90.0, kinematic misalignment =80.0
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Axial tatios are: 0.40 and 0.70 , viewing angles are: phi= 80.0, theta= 400 Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= B0.0, theta= 40.0
Apparent axlal ratio = 0.60, pa= 83.9, kinematic misalignmeni = 0.0

Apparent axial ralic = .60, pa= 83.9, kinematlc misalighment = 8.0
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Axial ratios are: 0.40 and 0,70 , viewing angles are: phi= 8C.0 , theta= 40.0 Axiat ratios are; 0.40 and 0,70 , viewing angles are: phi= 80.0 , thela= 40.0
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Axtal ratios are: 0.40 and 0.70 , viewing angles are: phi= 80.0 , theta= 40.0
Apparent axial ratio = 0.60, pa= 83.9, kinematic misalignment =900
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi- 100.0 , thela~ 40.0
Apparent axial ratio ~ .80, pa= 96.1, kinemalic misalignment <159
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Axial ralios are: 0.40 and 0,70, viewing angles are: phi= 100.0, thata= 40.0
Appareni axial ratio = 0.60, pa= 96.1, kinematic misalignment = 0.0
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Axial ralios are: 0.40 and 0.70, viewing angles are: phi= 100.0 , theta= 40.0
Apparent axial ratic = 0.60, pa= 96.1, kinematic misalignment =45.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 100.0, theta= 40.0

Apparent axial ratio = 0.60, pa= 98.1, kinematic misalignment =80.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 82.0 , theta= 54.0
Apparent axial ratic = 0.60, pa= 86.8, kinemaltic misalignment = 8.0
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Axial ratios are: 0.50 and 0,75 , viewing angles are: phi= 82.0, theta= 54.0
Apparent axial ratio = 0.60, pa= B6.8, kinematic migalignment = 0.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 82.0 , theta= 54.0
Apparenl axial ratio = 0.60, pa= 86.8, kinemalic misalignment =15.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 82.0 , theta= 54.0
Apparenl axial ralic = .80, pa= 86.8, kinematic misalignment =45.0
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Axial ratios are: 0.50 and 0.75, viewing angles are: phi= 88.0 , thela= 54.0
Apparsnt axial ratio = 0.60, pa= 93.2, kinematic misalignmenl = 0.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= B2.0 , theta= 54.0
Apparent axiai ralio = 0.60, pa= 86.8, kinematic misalignment =90.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 88.0, theta= 54.C
Apparent axial ralio = 0.60, pa= 93.2, kinematic misalignment =15.0
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Axiai rafios are: .50 and .76 , viewing angles are: phi= 48.0, thel

la= 54.0

Apparent axiai ralio = 0.60, pa= 93.2, kinemalic misalignmenl =45.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 84.0 , lheta= 80.0
Apparent axial ralic = 0.61, pa= 89.4, kinematic misalignment = 0,0
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Axial ralios are: 0.50 and 0.75 , viewing angles are: phi= 9B8.0, theta= 54.0
Apparent axial ralio = 0.60, pa= 93.2, kinemalic misalignment =90.0
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Axial ratios are: 0.60 and 0.80 , viewing angles are: phi= 84.0 , thela= 80.0
Apparent axial ralio = 0.61, pa= 88.4, kinematic misalignment =45.0
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Axtal ralios are: 0.40 and D.70 , viewing angles are: phi= 65.0 , theta= 4.0
Apparent axial ratio = 0.80, pa= 76.1, kinematic misalignment = 0.0
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Axial ratios are: 0.40 and ¢.70 , viewing angles are: phi= 650, theta= 44.0
Apparent axial ralio = 0.60, pa= 76.1, kinematic misalignment <15.0
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Axial ratios are: 0.40 and 0,70, viewing angles are: phi= 65.0, thela= 44.0
Apparent axial ratio = 0.60, pa= 78.1, kinematic misafignment = 8.0

T LA T T 1 L LI T T 1 LI
x L i T s i | O
-10 ¢} 10

X {arcsec)
15 —
> 1 .
= L Lok
. = .t
= O.SE .
Y SPRPRPIE N S 3
0 10

sa (arcsec)

Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= §5.0, lhela= 44.0
Apparent axial ratio = 0.60, pa= 76.1, kinematic misalignment =45.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 65.0, theta= 44.0
Apparent axiai sallo = 0.60, pa= 76.1, kinematic misalignment =90.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 115.0 , theta= 44.0
Apparent axial ratio = 0.60, pa= 103.9, kinemalic misaignment =15.0
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Axial ratios are: 0.40 and 0.70 , viewing angies are: phi= 115.0, thela= 44.0
Apparent axial raio = 0.60, pa= 103.8, kinematic misalignment = 0.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 115.0, theta= 44.0
Apparent axial ratic = 0.60, pa= 103.9, kinemalic misalignment =45.0
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Axial ralios are: 0.40 and D.70 , viewing angles are: phi= 115.0, thela= 44.0
Appareni axial ratio = 0.60, pa= 103.9, kinematic misalignrment =80.0
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Axial rafios are: 0,50 and 0,75 , viewing angles are: ghi= 69.0, theta=
Apparent axial ralio = 0.60, pa= 82.6, kinematic misalignment = 8.0
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v (arcsec)

Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 69.0, thela= 58.0

Apparent axial ratio = 0.60, pa= 82,6, kinematic misalignment = 0.0
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Axial ralios are: 0.50 and 0.75 , viewing angles are: phi= 69.0, ltheta= 580

Apparent axial rafio = 0.60, pa= 82.6, kinematic misalignment =15.0
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Axiat ratios are: 0.50 and 0.75 , viewing angles are: phi= 9.0, theta= 58.0
Apgarent axial ralio = 0.60, pa= 82.6, kinematic misalignmant =45.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 111.0  theta= 58.0
Apparent axial ratio = 0.60, pa= 97.4, kinemalic misalignment = 0.0
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y (arcsec)

v {arcsec)

Axiat ratios are: 0.60 and 0.75 , viewing angles are: phi= 69.0 , theta= 58.0
Apparent axial ratio = 0.60, pa= 82.6, kinemalic misalignment =90.0
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Axial ralios ara: 0.50 and 0.75 , viewing angles are: phi= $11.0 , theta= 58.0

Apparent axial ratio = 0.60, pa= 97.4, kinemalic misalignment =15.2
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Axial ratios are: 0.5¢ and 0.75 |, viewing angles are: phi= 111.0, theja= 58,
Apparent axial ratio = ¢.60, pa= 87 .4, kinematic misalignment =45.0
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Axial raiios are: 0.60 and 0.80 , viewing angles are: phl= 73.0, theta= 80.0
Apparent axial ratio = 0.62, pa= 88.3, kinematic misalignment = 0.0
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Axial ratios are: 0.50 and 0.75 , viewing angies are: phi= 111.0, theta= 58.0
Apparent axial ratio = 0.60, pa= 97.4, kinematic misalignment =90.0
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Axial ratios are: 0.60 and 0,80 , viewing angles are: phi= 73.0, theta= 80.0
Apparent axial ralio = 0.62, pa= 88.3, kinematic misailgnmant =45.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 51,0, lhelas 53.0
Apparent axial ratio = 0.60, pa= 73.0, kinemalic misalignment = 0.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 51.0, thela= 53.0
Apparent axiai ralio = 0.60, pa= 73.0, kinematic misalignmen{ =15.0
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Axiai ralios are: 0.40 and 0.70 , viewing angles are: phi= 51.0, theta= 53.0
Apparenl axial ratio = 0.60, pa= 73.0, kinematic misalignmant = 8.0
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Axial ralios are: 0.40 and 0.70 , viewing angles are: phi= 51.0, thela= 53.0
Apparent axial ratio = 0.60, pa= 73.0, kinematic misalignment =45.0
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Axial ratios are: 0.4¢ and .70 , viewing angles are: phi= 51.0 , theta= 53.0
Apparent axial rafio = 0.60, pa= 73.0, kinematic misalignment =90.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 128.0, theta= 53.0
Apparent axial ratio = 0.60, pa= 107.8, kinematic misafignment =15.0
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Axial ratios are: 0.40 and 0.70 , viewing angles are: phi= 129.0 , thela= 53.0
Apparenl axial rafiv = 0.60, pa= 107.0, kinematic misalignment = 6.0
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Axial ralios are: 0.40 and 0.70 , viewing angles are: phi= 129.0 , thela= 53.0
Apparent axial ratio = 0.60, pa= 107.40, kinematic misalignment =45.0
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Axial ralios are: 0.40 and §.70 , viewing angies are: phi= 129.0 , thela= 53.0
Apparent axial ratio = 0.60, pa= 107.9, kinematic misakgnmant =080.0
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Axial ratios are; 0.50 and 0.75 , viewing angles are: phi= 56.0 , theta= 65.0
Apparent axial ratio = 0.60, pa= 81.1, kinematic misalignment = B.0
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Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 56.G , thela= 65.0

Apparent axial ralio = 0.60, pa= 81,1, kinematic misalignment = 0.2
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Axial ralios are: 0.50 and 0.75 , viewing angles are: phi= 56.0 , theta= 65.0
Apparent axial ratio = 0,60, pa= &1.1, kinemalic misalignment =15.0
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Axial ralios are: 0.50 and 0.75 , viewing angles are: phi= 56.0 , theta= B5.0
Agparent axial ratio = 0.60, pa= 81,1, kinematic misafignmeant =45.2
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Axiai ratios are: 0.50 and 0.75 , viewing angles are: phi= 124.0 , thela= 65.0
Apparent axial ratio = 0.60, pa= 98.9, kinematic misafignmenl = 0.0
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Axial ralios are: 0.50 and 0.75 , viewing angles are: phi= 56,0, thefa= 5.0
Apparent axial ralic = 0.80, pa= 81.1, kinematic misalignmant =80.%
T T i T T T T T T T T, I ‘I T

L [ N L L
-10 1] 10

X {arcsec)
1.5 LI LI T B L

5 -

>

\; . 1
0.5 B
gbaest t P P31t 7T

sa {arcsea)

Axial ratios are: 0.50 and £.75 , viewing angles ara; phi= 124.0 , theta= 65.0
Apparent axial ratio = 0.60, pa= 98.2, kinematic misalignment =15.0
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v (arcsec}

Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 124.0 , lhela= 65.0
Apparent axial ratio = 0.60, pa= 98.9, kinematic misafignment =45.0

Axial ratios are: 0.50 and 0.75 , viewing angles are: phi= 124.0, theta= §5.0
Apparen| axial ratio = 0.60, pa= 98.9, kinematic misalignment =50.0
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