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ABSTRACT

The statistical distribution of interstellar dust at scale distances of a few parsecs is studied in the
direction of the cluster NGC 2516 (C0757 — 607). Models composed of individual clouds that match
the cluster’s mean color excess and its true dispersion are built. The characteristics of the models are
described and their average properties are presented. The interstellar-matter structural function is com-
puted from the models and compared to that observed for the cluster. It is concluded that (a) best fits
are obtained with models using clouds having an average size of 3 pc if the clouds are clumped together
in a hierarchical way, and (b) these hierarchical complexes cannot be placed at random, but must have

some kind of periodicity in their locations.

I. INTRODUCTION

The existence of small-scale structure in the standard in-
terstellar dark medium is presently noncontroversial; how-
ever, little is known concerning the statistical features of its
individual constituents, namely dark clouds, and their distri-
bution.

The oversimplified model proposed by Miinch (1952)
gives only illustrative values for the cloud parameters. Since
the paper by Chandrasekhar and Miinch (1952) that intro-
duced the concept of angular-correlation coefficients for in-
terstellar reddening, Serkowski (1958), Scheffler (1967),
Krzeminski (1967), and Serkowski (1968) have computed
the microscale of the fluctuations in space density of inter-
stellar dust. The collection of information about the small-
scale distribution of dark interstellar matter seems to have
ceased during the past decade.

The first paper by Serkowski provides the basis for a meth-
od of analyzing the statistical fluctuations of the projected
density. This method was first used by Feinstein and Mar-
raco (1971), and further developed by Clocchiatti and Mar-
raco (1986, hereafter referred to as Paper I). Its main char-
acteristics consist in calculating the interstellar-matter
structural function (hereafter referred to as the IMSF), de-
fined by Serkowski (1958), in a reliable way, and in using it
to find information about the distribution of the interstellar
dust. Traditionally the IMSF has been used to derive the
microscale of the density fluctuations; the hope of our meth-
od is to use it to find some other characteristics of the dust
distribution, as for instance, details like periodicities and/or
clumping in the cloud distribution.

In Paper I the utility of the IMSF as an instrument for
deriving statistical features of the interstellar dust was stud-
ied. Its behavior in some ideal models was shown, and the
authors concluded that the IMSF is a sensitive parameter for
testing the regular features of the interstellar-dust distribu-
tion. In the present paper we build a static model of the
interstellar-dust distribution, and compute the IMSF for test
stars belonging to an open cluster in the region under study.
Our model and the observations are compared using the
mean and the dispersion of the color excess. The comparison
between the observed IMSF and the model IMSF gives the
additional information sought.
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Section II deals with the computation of the IMSF from
the observed reddenings. Section III describes the models
and analyzes the free variables and how to reduce their de-
gree of freedom. Section IV describes the results obtained in
modeling the region of the open cluster NGC 2516. Section
V discusses the results. Finally, Sec. VI summarizes our con-
clusions.

II. THE OBSERVED IMSF

The open cluster NGC 2516 is located in the Carina re-
gion, at a distance of about 400 pc (Feinstein ez al. 1973a).
According to Lucke (1978), reddening in this direction is
low, strengthening the hypothesis that dark matter has a
normal behavior in this region.

To obtain the IMSF for NGC 2516, 47 stars were used.
The photometric data, obtained from Cox (1955), Evans
(1961), Dachs (1970), Eggen (1972), and Feinstein ef al.
(1973a), were reduced (Marraco 1975) to the system of
Feinstein et al. (1973a). To ensure precision in the unred-
dened colors, stars of spectral type earlier than AQ were cho-
sen. The computed values for the mean color excess and its
dispersion are 0.119 and 0.0257, respectively. To avoid the
effect of the intrinsic reddening dispersion (i.e., the contri-
bution to the reddening dispersion due to causes other than
the interstellar-matter distribution) the method proposed by
Feinstein ef al. (1973a) was used. The estimated extrinsic
reddening dispersion is 0.016 mag. The corresponding value
for the true reddening dispersion is 0.020 mag, with an esti-
mated error of 0.003 mag. With these values, we are able to
correct the IMSF and normalize it. No further comments
about the properties and way of computing the IMSF will be
made in the present paper.

The resulting normalized IMSF is shown in Fig. 1. Its
prominent features are as follows.

(a) There is an oscillating behavior between 1.7 and 4.2
pc, with maxima at 1.7 and 3.3 pc and minima at 2.5 and 4.2
pc. According to Paper I this reveals that the interstellar
dark matter has some separate concentrations, and that typi-
cal distances for their distribution and size are on the order
of 1.7 pc.

(b) The high gradient in the neighborhood of 1 pc is relat-
ed to the average distances for color-excess fluctuations of
about 1.61 pc.

Both values are in reasonable agreement with the micro-
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F1G. 1. The IMSF of NGC 2516. The abscissa gives separation in parsecs,
and the ordinate gives one hundred times the square of the difference in
excess in magnitudes.

scale for the density fluctuations computed by Serkowski
(1968, and references therein).

III. THE MODEL

The conclusions of the preceding section may be used to
set up a hypothetical model of the interstellar-dust distribu-
tion in the direction of NGC 2516. It is apparent that the
model must have concentrations and, for simplicity, spheri-
cally symmetric concentrations of dust were chosen. It is
clear that the spherical concentrations may be used to build
arbitrarily shaped concentrations by suitably arranging
them. However, it should be noted that they must not be
regarded in a deterministic sense. Their role is similar to the
role of the spheres used in modeling interstellar grains for
stellar reddening. In other words, the cloud parameters will
have meaning only from a statistical point of view.

The following dust-density distribution for each of these
clouds is assumed:

Po (r) =pe™ ¢))

where r is the distance from the cloud center, p, is the cen-
tral dust density of the cloud, and 7, is the characteristic
radius representative of the size.

Using Eq. (1) it is possible to find the color excess due to
the cloud for a star located at a projected distance p from its
center. This is

Ep_yv(p) =7 Cp_yroppe™ 7", @
where Cp _ ,, = kp — Kk is the differential absorption con-
stant per unit mass. To fix its value, it is necessary to adopt a
dust model and make use of its photometric characteristics.
We assume the model proposed by Mathis et al. (1981) is
valid. Using the extinctions presented in this work, we com-
pute k5 = 4.48 mag cm® g~ !, k;, = 3.36 mag cm® g~ !, and
Cy_, = 1.12 mag cm? g~ '. The «,, value is about 1.4 times
greater than the value adopted by Feinstein et al. (1973b)
for the % Carinae region. However, the dust models used are
different.

Using Eq. (1), one may obtain the total mass of the cloud:

M=m"08, (3)

where p is the sum of the dust and gas central densities. To
write this equation, we assumed that the gas and dust are

homogeneously mixed. This is a fairly strong assumption
because it is known (Reddish 1971) that under certain con-
ditions of the radiation field interstellar matter will separate
into dust and gas phases on time scales of roughly one mil-
lion years. However, the region under study in the present
work is completely free of strong radiative fields, so that the
supposition of homogeneity seems to be reasonable.

The mass, with the additional assumption of a fixed gas to
dust mass ratio, may replace one of the two variables in-
volved in Eq. (1). The mass was preferred because it has a
more direct physical interpretation and because some auth-
ors give mass distribution functions for the interstellar
clouds. This allows a direct comparison of results.

A third descriptive variable is the temperature of the
cloud gas that is responsible for the thermodynamic and dy-
namic behavior of the cloud. Finally, the chemical composi-
tion will be chosen.

According to the previous definitions, and once the
chemical composition is fixed, there are three variables that
describe the physical state of a cloud, and two of them are
independent. However, it is intuitive to think that one vari-
able cannot have a completely arbitrary value, independent
of the others (for example, arbitrary large size and density),
and describe an acceptable cloud for the region under study.
There is no other equation similar to Eq. (3) connecting the
three variables and independent of it that allows us to reduce
the problem to one independent variable. However, there are
several conditions that the clouds must satisfy and that give
mathematical limits to them. These conditions only involve
two variables each, and may be classified in two groups: (a)
observational conditions; (b) dynamical conditions.

The first class of conditions comes from a selection effect
of the IMSF. On the one hand, the observations give redden-
ings and the information comes from differences between
them. On the other hand, the reddenings are known only in
the projected positions of the cluster stars. Hence, the clouds
must contribute to the individual reddening of the stars and
to the differential reddening of the group. From these con-
siderations it is possible to find four conditions that eliminate
excessively thin, dense, compact, or extended clouds from
the model. They depend upon the minimum and maximum
color excess assigned to one cloud, on the minimum and
maximum projected distance between two stars of the clus-
ter, and the minimum difference in color excess that can be
detected. The second class of conditions requires that the
individual clouds be stable against gravitational collapse and
thermal disruption. There are two such conditions, and they
depend upon the gas temperature, mean molecular weight,
and density profile of the clouds. All the conditions together
define a range of useful clouds for the model.

Each of the limits described above divides the ( p%, 7o)
plane in two regions. The behavior of the limits is shown in
Fig. 2.

The distribution of the clouds in the ( p%, 7,) plane is ob-
tained by imposing the following generic distribution on the
independent variables:

N@w)dv=Kv~%d, (4)

where v represents M or p}, K is a normalization constant,
and a is a parameter. Finally, the projected distribution of
the clouds in the sky must be chosen. According to Lucke
(1978), most of the interstellar dust seen projected against
NGC 2516 lies in the immediate neighborhood of this clus-
ter. Due to this fact we treated the locations of the cloud
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FIG. 2. Acceptable cloud region. The abscissa gives the logarithm of the
typical radius in parsecs, and the ordinate gives the logarithm of the
central density in g/cm>. Solid line: limit of thin clouds (lower limit),
short dashed line: limit of compact clouds (lower limit), long dashed
line: limit of extended clouds (lower limit), dashed double dot line: limit
of gravitational collapse for the coldest clouds (lower limit), dashed
single dot line: limit of thermal disruption for the hottest clouds (upper
limit), dotted line: limit of opaque clouds (upper limit).

centers in a two-dimensional space, disregarding any consi-
deration of distance.

To fix the limits for the useful cloud region, six values
must be chosen; these values will be parameters of the model.
The distribution of the masses and central densities adds two
more parameters. And finally, to fix the projected distribu-
tion of clouds in the plane of the sky at least two more param-
eters are necessary.

In fact, to build one model we need to fix ten parameters.
It is apparent that most of them must remain fixed, in order
to make it possible to treat the problem. We do not have a

priori reasons to impose any distribution for the clouds in the
rather small region under study. Accordingly, we use uni-
form distributions of the clouds’ centers. This means that the
clouds will be randomly located in the plane of the sky. The
minimum color excess that may be detected was fixed at 0.01
mag. The mean molecular weight was fixed, following
McKutcheon (1982), as u = 2.33. For the maximum and
minimum gas temperature, we use the typical values 13 and
3 K, respectively. To fix the upper and lower color excess
allowed for one cloud we can use the generic conclusions of
Paper I and the previous section. In this sense, we should not
include clouds that can produce more than the total amount

of observed reddening. It is reasonable to think that we need
several clouds to match the behavior of the IMSF presented
in the above section. Hence, we impose on every cloud a
central color excess [ given by Eq. (2) with p = 0] that must
be less than the observed mean. This will ensure the presence
of several clouds in the region to reach the mean color excess
for the cluster. With regard to the minimum color excess, we
must be sure that each cloud has its own detectable photo-
metric effect. However, there are no general considerations
that allow us to fix quantitatively such an effect. On the one
hand, the minimum excess must not be too small or the
clouds will tend to be very thin and their effect will be similar
to a continuous diffuse medium. On the other hand, if the
minimum excess is too large the reddening dispersion will
increase excessively. We fix the value for the minimum as
0.03 mag. Table I summarizes the adopted fixed parameters,
and Table II gives the resulting limits for densities, typical
radii, and masses of the acceptable clouds. The minimum
mass presented in Table II agrees reasonably with the one
found by Bhatt (1984) in the Taurus complex. The mini-
mum size agrees fairly well with the minimum radius that a
more detailed analysis provides (Knude 1981, and refer-
ences therein). Finally, the parameters which fix the distri-
bution of masses and central densities are kept as free param-
eters of the model.

To build a model based on the above assumptions, we
began by generating an individual cloud [i.e., two descrip-
tive parameters following the generic distribution (4)] and
test its location in the (o3, 7,) plane. If the cloud falls within
the permitted range of parameters, a random position in the
sky plane is generated and assigned to the cloud. Later, we
test the photometric effect on the stars of the cluster and, if it
is an observable one, the cloud is kept as a model cloud.
These steps are repeated until the mean color excess of NGC
2516 is approximately matched. The resulting set of clouds
and positions is called a model of the region. To avoid the
dependence on the “seed” numbers we generate 20 models
for each pair of free parameters a and £ and analyze the
mean values of the interesting quantities (hereafter, & will be
the mass distribution function exponent, and S will be the
exponent of the central density distribution function). The
values tested for the a parameter are — 2.5, — 2.0, — 1.5,
and — 1.0, and for # — 3.0, —2.5, —2.0, — 1.5, and
—1.0.

IV. RESULTS
a) Cloud Characteristics and Reddening Dispersion

Figure 3(a) shows a contour plot of the mean dispersion
of color excess versus the parameters a and 3. It is clear that

TABLE 1. Fixed parameters adopted.

(a) Observational conditions

Maximum central color excess admitted for one cloud (mag)
Minimum central color excess admitted for one cloud (mag)
Minimum difference of color excess to be detected (mag)
Maximum distance for computing color-excess differences (pc)
Minimum distance for computing color-excess differences (pc)
Differential absorption between B and ¥ bands

(magem?g™")

(b) Dynamical conditions

Mean molecular weight of the cloud material (AMU)
Maximum mean temperature for the cloud gas (K)
Minimum mean temperature for the cloud gas (K)
Gas to dust mass ratio
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TABLE II. Physical limits for the clouds.

Minimum Maximum
Mass (M) 2.3 1584
Central density (g/cm?) 2.51x10~% 5.24x10~%
Typical radius (pc) 0.38 19.7
Notes to TABLE II

The limiting values of mass, central density, and typical radius (representa-
tive of the size) for acceptable clouds. These values are reached for the
clouds at the upper left-hand and lower right-hand corners of the acceptable
cloud region (Fig. 2).

there are some pairs of these parameters that match the dis-
persion and mean color excess of NGC 2516. We do not have
a priori reasons to prefer one of them. However, it is interest-
ing to point out that the values of @ used are close to those
proposed by some authors for the mass distribution func-
tions of dark clouds (Reddish 1971; Bhatt 1984, and refer-
ences therein).

Variations in the dispersion are related to variations in the
physical characteristics of the clouds and their distribution
in the (0%, o) plane. Figures 3(b)-3(f) show the behavior
of the mean mass, central density, typical radius, central

FIG. 3. (a) Contour plot of the mean reddening dispersion of the models versus the parameters a and B. The contour values are given to the right of each
contour. The units are magnitudes. (b) Same as Fig. 3(a), for the mean mass of the clouds. Units are solar masses. (c) Same as Fig. 3(a), for the mean cen-
tral density. Units are 1 X 10~22g/cm®. (d) Same as Fig. 3(a), for the mean typical radius. Units are parsecs. (¢) Same as Fig. 3(a), for the mean central ex-
cess. Units are magnitudes. (f) Same as Fig. 3(a), for the mean number of clouds per model.
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TABLE III. Mean results for the models.

(1) 2) 3) 4) (5) (6) @] (8) 9 (10) (11) (12) (13)
—-10 - 1.0 0.339 0.028 5.4 0.3 262 20 0.060 0.002 0.020 0.002 8.8
—1.0 —15 0.205 0.004 7.3 0.1 401 8 0.053 0.001 0.014 0.003 7.4
- 1.0 —2.0 0.133 0.011 8.4 0.3 454 28 0.046 0.001 0.013 0.002 7.2
—-1.0 —25 0.086  0.006 9.8 0.3 556 32 0.040 0.001 0.010 0.001 6.6
- 1.0 -3.0 0.074 0.005 10.9 0.3 662 33 0.039 0.001 0.006 0.001 6.3
—1.5 - 1.0 0.623 0.048 3.8 0.2 154 14 0.063 0.002 0.028 0.002 12.6
—15 —15 0.340 0.039 5.0 0.1 222 4 0.054 0.001 0.018 0.002 10.6
—1.5 —-2.0 0.203 0.015 6.6 0.3 325 24 0.048 0.001 0.015 0.001 8.9
—-15 —25 0.136 0.011 8.1 0.3 435 28 0.044 0.001 0.012 0.001 7.6
—15 -3.0 0.090 0.006 9.4 0.3 515 31 0.039 0.001 0.010 0.001 6.9
—2.0 —1.0 1.044 0.051 2.2 0.1 62 6 0.069 0.001 0.043 0.002 18.8
—2.0 — 15 0.654 0.049 35 0.2 120 11 0.057 0.001 0.027 0.002 13.6
-2.0 —2.0 0.399 0.034 42 0.2 154 13 0.049 0.001 0.024 0.001 12.0
-20 —2.5 0.264 0.031 5.6 0.3 239 19 0.044 0.001 0.016 0.002 10.4
—-2.0 —3.0 0.156 0.017 7.2 0.3 338 24 0.040 0.001 0.013 0.002 8.5
—25 - 1.0 1.371 0.052 1.4 0.1 22 2 0.071 0.001 0.049 0.002 219
—2.5 —1.5 1.019 0.047 2.0 0.1 45 5 0.062 0.001 0.040 0.002 21.5
—25 —20 0.686 0.039 2.5 0.1 67 7 0.054 0.001 0.032 0.002 17.5
—25 —25 0.388 0.026 3.7 0.2 122 13 0.046 0.001 0.025 0.002 12.1
—25 -3.0 0.257 0.019 5.1 0.2 199 18 0.042 0.001 0.019 0.002 11.8

Notes to TABLE III

Grid of the average characteristics of the models. Column 1 gives the exponent a, column 2 gives the exponent 8. Columns 3 and 4 give the mean central

density of the clouds and its error, respectively; the units are 1X 10~2

2 g/cm®. Columns 5 and 6 give the mean typical radius of the clouds and its error; the

units are parsecs. Columns 7 and 8 give the mean total mass of the clouds and its error; the units are solar masses. Columns 9 and 10 give the mean central ex-
cess of the clouds and its error; the units are magnitudes. Columns 11 and 12 give the mean reddening dispersion of the models and its error; the units are mag-

nitudes. Column 13 gives the mean number of clouds per model.

excess, and average number of clouds per model, respective-
ly. Table III summarizes their values at the grid points
named in Sec. III.

It is easy to understand the contour levels by recalling the
meaning of the parameters o and 3, and looking at Fig. 2.
When « is increased, the distribution of cloud masses tends
to become more uniform, the models tend to have larger but
less dense clouds, the central excesses fall (because the de-
crease in the central density is not compensated by an in-
crease in the typical radius), and the average number of
clouds per model shows a slight decrease. Accordingly, the
dispersion in color excess falls.

Logically, this behavior is strengthened by the decrease in
the exponent 3, or partially compensated for its growth.

Log(Pf) (g em™3)

Log(Ip) (pe)

(a)

Hence, the contour levels run diagonally. Figures 4(a) and
4(b) show the features of the cloud distribution in the useful
cloud region with parameters @ = — 2.50, 8= — 1.00 and
a = — 1.00, 8= — 2.00. These plots show that the clouds
tend to concentrate in positions close to or far from a given
limit, depending upon the values of o and . Hence, one
limit can be critical in a region of the &, 8 plane and noncriti-
cal in the remaining regions. It is interesting to note that the
contour levels for some different quantities are almost coin-
cident. Hence, we can conclude that most of the models that
statistically match the reddening dispersion of NGC 2516
have some common features. These are a mean mass for each
cloud of about 200 M(;,, a mean central density between ap-
proximately 3.0 10~ and 4.0X 10™%* g/cm’, a mean

—22. 1>

Log(P?) (g om=3)

-24. 8
-. S .5

Log( Iy ) (pe)

(b}

FiG. 4. (a) Distribution of the model clouds in the acceptable cloud region. The units are the same as in Fig. 2. The dots represent the 438
clouds belonging to 20 models with parameters @ = — 2.5, 3= — 1.0. (b) Same as Fig. 4(a), but here are represented 144 clouds for 20

models with parameters @ = — 1.0, = — 2.0.
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typical radius of about 5 pc, and a mean number of clouds
per model of about 10. The contour levels for the central
color excess are not similar to the others. For this reason, the
mean central excesses of the clouds on contour level 0.020
fall between approximately 0.040 and 0.060 mag.

b) The IMSF
We computed the IMSF of all of the models for the inter-

section between the 0.020 mag contour level of the reddening
dispersion surface [Fig. (3a)] and the exponent « used in

.16

-~
[
-~

the models ( — 2.5, — 2.0, — 1.5, — 1.0). In addition, we
computed the IMSF of all models outside that contour hav-
ing a color-excess dispersion within 0.003 mag of 0.020 mag.
We also computed some other IMSFs that do not have the
abovementioned characteristics in order to check their ap-
pearance. Figures 5(a)-5(c) show some of the more typical
IMSFs found. Figure 5(d) shows the IMSF of a model with
acceptable behavior at small separations but larger than the
required reddening dispersion. Figure 5(e) shows the IMSF
most similar to the one obtained for NGC 2516. The analysis
of the computed IMSF shows that, while their general be-
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FIG. 5. (a) IMSF for a 12 cloud model with parametersa@ = — 1.5, 8= — 1.34. The units are the same as in Fig. 1. The reddening dispersion of the model
is0.016 mag. (b) Same as (a) for a seven cloud model with parametersa = — 2.0, 8= — 2.2. The reddening dispersion is 0.21 mag. (c) Sameas (a) fora

nine cloud model with parameters @ = — 2.5, 8= — 2.5. The reddening dispersion is 0.019 mag. (d) The IMSF for a 23 cloud model with parameters
a= —2.0,8= — 1.0. The reddening dispersion is 0.034. (¢) The IMSF for a 14 cloud model with parameters « = — 2.5, 8= — 3.0. The reddening

dispersion is 0.021 (see the text).
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havior is not strongly affected by the changes in  and 3, the
gradient in the neighborhood of 1 pc depends upon the aver-
age size of the clouds in the model.

¢) The Dust Distribution

Knowledge of the position and physical characteristics of
each cloud makes it possible to construct a halftone image
(shaded contour plot) of the dust-distribution model. Fig-
ures 6(a—e) [Plates 53—57] show the features of the models
whose IMSF are presented.

V. DISCUSSION

The results obtained do not fully match the IMSF of NGC
2516. The question is why. Before trying to answer it, one
detail must be taken into account. It concerns the fixed pa-
rameters introduced in Sec. III to set the limits for the accep-
table cloud region. One might think that a change in these
parameters could change the results in a favorable way.
Changes in the fixed parameters would affect the model
modifying the features of the acceptable cloud region. In
other words, the distribution of cloud masses, central densi-
ties, and typical radii would be affected. However, the be-
havior of the IMSF with changes in @ and S (that also
change the distributions) shows that these fixed parameters
are not closely related to the features of the IMSF.

In Sec. II, we pointed out two relevant features of the
observed IMSF of NGC 2516. Some of our models approxi-
mately match the second of these features, the gradient in the
neighborhood of 1 pc. In general, these successful models
belong to the region of the @, B plane that has mean typical
radius less than 5 pc and a mean number of clouds per model
greater than 10 (approximate values required to match the
observed reddening dispersion of NGC 2516). Consequent-
ly, they produce a color-excess dispersion larger than that
observed. Hence, we must try to join two features that the
models show separately; a large number of small clouds and
a moderate color-excess dispersion.

The model presented in Fig. 5(e) can serve to improve our
insight in this matter. This model has more clouds than is
usual for the a and B parameters used, but the resulting
color-excess dispersion is less than the average for the same
number of clouds. However, in looking at Fig. 6(e) we see
that the distribution of clouds for this model is very particu-
lar. Most of the small clouds occur in a group. This could be
a solution to the disagreement mentioned above; small
clouds forming groups of clouds. The effect of the clumping
of clouds will be the homogenization of photometric proper-
ties of the sky at intermediate and large separations. Effec-
tively, the photometric properties of a cluster of clouds at

distances on the order of the cluster size will be similar to the
effect of a cloud of the same size. However, the existence of
structure in such a large cloud will give the necessary differ-
ences in reddening at small distances. Consequently, the
slope of the IMSF near 1 pc would be appropriate, and the
dispersion in color excess would be less than that resulting
for nongrouped clouds.

Regarding the first feature noted in Sec. I1, our models do
not provide an adequate fit. None of the models shows an
oscillating behavior in the IMSF. In Paper I it is shown that
the oscillating behavior is related to preferential distances
between the dust concentrations. The impossibility, numeri-
cally tested, of building such an IMSF with a uniform distri-
bution of clouds strengthens that conclusion. Hence, the so-
lution to this disagreement must be some kind of cloud
distribution that favors the appropriate separations. In addi-
tion, this kind of solution will also contribute to lowering the
resulting color-excess dispersion.

VI. CONCLUSION

(a) The slope of the observed IMSF of NGC 2516 in the
neighborhood of 1 pc can be statistically matched by clouds
having typical average sizes of about 3 pc. However, the
computed models that have this characteristic provide a
color-excess dispersion larger than required. A solution to
this disagreement could be the clumping of individual clouds
into a complex of clouds.

(b) The oscillating behavior of the observed IMSF of
NGC 2516 cannot be matched by our models. A solution to
this behavior seems to be some kind of periodicity in the
positions of the complexes.

Conclusions (a) and (b) converge to the following gen-
eral conclusion. Disregarding the fact that the region of the
sky under study is rather small, the concentrations of gas and
dust do not appear to be stochastically located.

The numerical test of our propositions, together with sim-
ilar studies of other sky regions, seem to be worthwhile possi-
bilities for further investigation.
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PLATE 53

(a)

FI1G. 6. (a) A shaded contour plot of color excess distribution of the model whose IMSF is
presented in Fig. 5(a). The region of the sky represented is 10 pcX 10 pc on NGC 2516. The
contour interval in color excess is approximately 0.014 mag. The darkest regions correspond to a
color excess of about 0.20 mag. The clearest ones correspond to a color excess of about 0.06 mag.
The centers of seven of the 12 clouds of the model fall within the frame.

A. Clocchiatti and H. Marraco (see page 1136)
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(b)

FIG. 6. (b) Same as (a) for the model whose IMSF is presented in Fig. 5(b). The contour interval
in color excess is approximately 0.016 mag. The darkest regions correspond to a color excess of
about 0.19 mag. The clearest ones correspond to a color excess of about 0.02 mag. The centers of
five of the seven clouds of this model fall within the frame.

A. Clocchiatti and H. Marraco (see page 1136)
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(c)

FIG. 6.(c) Same as Fig. 6(a) for the model whose IMSF is presented in Fig. 5(c). The contour
interval in color excess is approximately 0.015 mag. The darkest regions correspond to a color
excess of about 0.015 mag. The clearest ones correspond to a color excess of about 0.01 mag. The
centers of seven of the nine clouds of the model fall within the frame.

A. Clocchiatti and H. Marraco (see page 1136)
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(d)

FI1G. 6.(d) Same as Fig. 6(a) for the model whose IMSF is presented in Fig. 5(d). The contour
interval in color excess is approximately 0.017 mag. The darkest regions correspond to a color
excess of about 0.20 mag. The clearest ones correspond to a color excess of about 0.04 mag. The
centers of 17 of the 23 clouds of the model fall within the frame.

A. Clocchiatti and H. Marraco (see page 1136)

1229

© American Astronomical Society ¢ Provided by the NASA Astrophysics Data System


http://adsabs.harvard.edu/cgi-bin/nph-bib_query?1986AJ.....92.1130C&db_key=AST

PLATE 57

92> 1I30TH

2
&
o

(e)

FIG. 6.(e) Same as Fig. 6(a) for the model whose IMSF is presented in Fig. 5(e). The contour
interval in color excess is approximately 0.014 mag. The darkest regions correspond to a color
excess of about 0.18 mag. The clearest ones correspond to a color excess of about 0.04 mag. The
centers of ten of the 14 clouds of the model fall within the frame.
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