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Outline
• We describe a two-parameter family of triaxial mod-

els [2] that extend the spherical King models [1] to the
case in which an external tidal field is taken into ac-
count explicitely.

• We illustrate several properties that characterize the
intrinsic and the projected structure of the models,
with emphasis on the analysis of the parameter space.

• A first comparison with the end products of N-body

simulations of an initially spherical configuration in
an external tidal field is also presented.

1. Triaxial (tidal) models

The reader is referred to the accompaining poster or to [2] for the

relevant definitions, for brevity omitted here; in the following we

use the dimensionless position vector r̂ = r/r0.

Spatial structure
In general, the models are characterized by reflection

symmetry with respect to the natural three coordinate
planes and, with respect to the “unperturbed” configu-
ration (i.e. the spherical Kingmodel with the same value
of Ψ), by an elongation along the x̂-axis and a compres-

sion along the ẑ-axis (see Fig. 2,3). The induced distor-
tion is thus shaped by the geometry of the tidal potential
and is dependant on the coefficient ν (for semplicity, the
results presented in this Section are referred only to the
Keplerian case, i.e. with ν = 3). The deviation from
sphericity of the models can be studied by “global” di-
agnostics (see Fig. 5a) or by analizing the projected im-
ages in detail: in particular we found that the elliptic-
ity profile (for every line of sight) is an increasing func-
tion of the distance from the center (see Fig. 5b). We
have also performed an exploration of the first octanct
by means of 10 “non-trivial” line of sight and we found
that the models do not exihibit isophotal twisting.

Phase space properties
By construction, these models are isotropic; the intrinsic
dispersion velocity can be easily determined:

< v2 > (ψ) = [2/(5a)]γ(7/2, ψ)/γ(5/2, ψ) , (1)

and also the projected velocity moments can be cal-
culated as a simple integration along the line of sight
(weighted on the spatial density) of the corresponding
intrinsic quantities (see Fig. 4).

Critical models
We call “critical” models those with the critical zero-
velocity surface as boundary; for each value of Ψ the
critical value of tidal parameter can be found by (nu-
merically) solving:

{

∂x̂ψ(r̂T , 0, 0; ǫcr) = 0

ψ(r̂T , 0, 0; ǫcr) = 0 ,
(2)

where r̂T is the tidal radius, i.e. the distance from the
origin of the saddle points. If a case with ǫ < ǫcr(Ψ) is
considered, the value of r̂T, lying on the associated criti-
cal surface, can be found from the first condition alone.

Two deformation regimes
The effect of the tidal field can be mesured by the exten-
sion parameter:

δ ≡ r̂tr/r̂T , (3)

where r̂tr is the truncation radius of the corresponding
spherical King model. Note that both δcr(Ψ) and ǫcr(Ψ)
depend (slightly) on the order of the model (see Fig.
1b). Low deformation regime correspond to pairs with
δ ≪ δcr, while highly deformed models have pairs with
δ ≈ δcr (i.e., in Fig. 1a, bottom left corner or near the
red line, respectively). Two representative non critical
models are discussed in Section 2.
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Figure 1 Top panel (a):
the parameter space
for 2nd models; the red
shaded area corresponds
to closedmodels (δ < δcr),
the red line represents
the critical values of the
tidal parameter while the
black line quantify the
difference with critical
values for 1st order mo-
dels (Log(ǫ

(2)
cr − ǫ

(1)
cr )/2 is

plotted).
Bottom panel (b): the crit-
ical values of extension
parameter for 1st order
models (green), 2nd order
models (red); in blue is
also marked the value
(2/3) that is found from
Eq.(2) if a zero-th order
Keplerian approximation
for aΦC in the external
region is used.
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Figure 2 Intrinsic density profiles (normalized to the central value)
for critical 2nd order models with Ψ = 1, .., 10. Top panel (a): profile
of the triaxial models along x̂-axis (red) and of the corresponding
spherical King model (black). Bottom panel (b): profile of the
models along ŷ-axis (red) and ẑ-axis (black). We found that our 1st
order critical profiles are consistent with those illustrated in [3].
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Figure 3 Projected density profiles (normalized to the central
value) for the same ten critical 2nd order models displayed in Fig.
2: the models are viewed from ŷ-axis and the profile along x̂-axis
and ẑ-axis in the projection plane are marked in red and black,
respectively.
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Figure 4 Projected velocity dispersion profiles (normalized to the
central value) for the same ten critical 2nd order models displayed
in Fig. 2,3: the line of sight and the color code are the same as in
Fig.3.
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Figure 5 Top panel (a): the
axis ratios of the inertia el-
lipsoid of critical 2nd order
models (same color code as
in Fig.1b); low-Ψ models are
the most flattened.
Bottom panel (b): the el-
lipticity profiles of the pro-
jected image (with major
axis â) of critical 2nd order
models with Ψ = 2, 4, 6, 8,
viewed along the ŷ-axis,
are displayed. Black dots
represent chosen isophotes,
corresponding to values of
σ/σ0 in the range [0.9, 10−6];
the half-light isophote is
marked by a red dot.

2. A first comparison with N-body
simulations

We performed a first set of N-body simulation using an
improved version of the original mean-field code of van
Albada [4]. The code evolves an initially spherical con-
figuration in the tidal field of the hosting galaxy, which
is described by a rigid Plummer sphere. Initial condi-
tions for position and velocities of the particles in the
cluster have been sampled by means of Monte Carlo
methods (with N = 2.5 × 105) from a chosen spherical
King model. We considered two cases as representatives
of the two deformation regimes (the initial configura-
tions have the same physical scales M , ρ0 and the same
distance from the center of the hosting galaxy, which de-
termines the value ν = 2.84, but, necessarily, have differ-
ent concentrations). The triaxial models, with ǫ determi-
nated by the physical scales and with the same Ψ of the
initial King spherical model, turn out to describe well
the end products of our simulations (see Fig. 6).
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Figure 6 Projected density as mesured from the simulations
(crosses, t ≈ 75tD) vs. projected density profile from the models
(with ŷ-axis as line of sight) along the x̂-axis (red line). Left panel
(a): Strongly deformed model (Ψ = 7.86, ǫ = 10−6). Right panel (b):
Weakly deformed model (Ψ = 3.48, ǫ = 10−6). In both cases, the axis
ratios of the inertia ellipsoid of the models are consistent with the
values calculated from the simulations.

Conclusions
• The triaxial tidal models are moderately flattened (E3
in projection, at most) and their density profiles, along
favorable line of sight, are more extended than the
standard spherical King models. This property is rel-
evant expecially for extragalactic objects, as suggested
by recent investigations (e.g., see [5]).

• A comparison with the axisymmetric (rotating) mod-
els, constructed with the same general method [2], is
in progress (see accompanying material).
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