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ABSTRACT

In an attempt to investigate star formation activity and statistical properties of clumps of high
Galactic latitude clouds (HLCs), we mapped the Polaris Flare region, PF121.3+25.5, in 2CO and 13CO
J =1 — 0 using SRAO 6-m telescope and also observed its 12 3CO peak positions in CS J =2 — 1
with TRAO 14-m telescope. 3CO integrated intensity map shows clearly its clumpy structure and the
locations of clumps well agree with 2CO morphology. CS line is not detected toward the 12 13CO peak
positions, so we can conclude there are no dense (~ 10* cm~?) in this region. We decomposed 105
clumps from *CO map using GAUSSCLUMPS algorithm. The mass of clumps ranges from 7.8 Mg, to
7.4x1072 Mg, with a total mass of 66.4 M. The mass spectrum follows a power law, dN/dM oc M™%
with a power index of & = 1.91 & 0.13. The virial masses of clumps are in the range of 10 ~ 100 My g
and so these clumps are considered to be gravitationally unbound.
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I. INTRODUCTION

For the past a few decades, surveys and studies on
the star formation have been generally concentrated on
the galactic plane due to its apparent star formation ac-
tivities (Clemens & Barvainis 1988; Hartley et al. 1986;
Lee et al. 1999; Lee et al. 2001; Myers et al. 1983). On
the contrary, high Galactic latitude clouds (HLCs) are
apparently inactive and subtend large angle, making it
difficult to investigate in detail their structure and star
formation activity. HLCs are commonly found to be
gravitationally unbound because of their strong turbu-
lent support against self-gravity. So, it has long been
thought that HLCs are unable to form any stars (Mag-
nani et al. 1985; de Vries et al. 1987; Heithausen 1996).
Several T Tauri stars were discovered in a HLC, L1457
(MBM 12 in Magnani et al. 1985), but it is question-
able whether 1.1457 is the parent cloud of these T Tauri
stars.

However, there is at least one exception in a HLC,
MCLD 123.5+24.9. This molecular cloud is located
in the Polaris Flare, in the direction of the north ce-
lestial pole (Heithausen & Thaddeus 1990). The first
molecular line observations toward MCLD 123.54-24.9
were carried out in '2CO, 13CO, OH, and H,CO™
(Grofmann et al. 1990) and this molecular cloud
has been considered to be gravitationally unbound so
far(Grofmann el al. 1990; Grofmann & Heithausen
1992; Boden & Heithausen 1993). After that, there
have been both chemical and dynamical studies of this
target. Heithausen (1999) observed dense cores embe-
ded in MCLD 123.5+24.9, in CS (2—1), (3—2), and
(5—4), finding that cores shows asymmetric double
peaked line profiles which is known as an indication
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of infall motion, prerequisite of star formation. In ad-
dition, Heithausen et al. (2002) found gravitationally
bound cores in this HLC as the result of observations
in HC3N (3—2), (4—3), and (10—9). They show chem-
ical structure indicating different evolutionary stages
within the cloud. So, they suggested that even in grav-
itationally unbound clouds there can be locally gravi-
tationally bound cores, possibly leading to star forma-
tion.

On the basis of these observational results for HLCs,
in order to search for any star formation activity in
other area, we conducted observational study toward a
region named PF 121.3425.5 in the the Polaris Flare
which is adjacent to the well studied MCLD 123.5+24.9
(Fig.1). Tts distance is between 130 pc and 240 pc (cf.
Heithausen et al. 1993), and almost previous studies
on this region use 150 pc. Therefore, we also adopt the
distance of 150 pc in this paper. First, we carried out
large area mapping observations in *CO and 13CO.
Additionally we observed in CS (J=2-1) the peak po-
sitions identified from the '*CO map, for the purpose
of searching for gravitationally bound clumps or dense
cores under infall motion. Using these mapping obser-
vations, we will be able to find statistical properties of
clumps such as mass spectrum as well. The observa-
tions in both Seoul Radio Astronomical Observatory
(SRAO) and Taeduk Radio Astronomical Observatory
(TRAO) are described in section II. The observational
results are reported in section III. We present clump
finding procedure and its results in section IV, and dis-
cussions are in section V.
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Fig. 1.— The mapping area of Polaris Flare. This

figure indicates the velocity integrated 2CO intensity
map toward the Polaris Flare (Heithausen & Thaddaus
1990). The right white rectangle represents observed
area in this paper and left rectangle is central part of
MCLD 123.5+424.9.

II. MOLECULAR LINE OBSERVATION
(a) 'CO and *CO Mapping

We carried out mapping observations in both 2CO
J=1-0(115.271204 GHz) and 3CO J=1-0 (110.201353
GHz) toward PF 121.34-25.5. These two observa-
tions are pilot mapping to decide the position of dense
clumps, so we observed with higher spatial resolution
than Heithausen & Thaddaus (1990). The observa-
tions were performed from December 2002 to May
2003 using SRAO 6-m telescope by frequency switch-
ing mode. First, we mapped about 2°x 3° area of the
PF 121.3425.5 region (Fig.1) in 12CO with 4’ spacing
and the r.m.s level of AT%; ~ 0.2 K with 0.25 km s™!
spectral resolution. Then we observed in 13CO transi-
tion a sub-region of about 2.5 deg? which is bright in
12C0O map. The mapping grid and sensitivity are 2’
and ATE ~ 0.2 K in the spectral resolution of 0.27 km

s™1, respectively.

The SRAO telescope has the beam size of 100” and
the main beam efficiency of 0.70 at 115GHz. The point-
ing accuracy is better than 10” in both direction of az-
imuth and elevation. A 1024 channel auto-correlation
spectrometer configured with a band width of 50 MHz
was used for backend. The spectral resolution is 49
KHz or 0.127 km s~! at the CO frequency (Koo et al.
2003). Data were calibrated using standard chopper
wheel method.

{(b) CS J=2-1 Line Observation

For the purpose of searching for gravitationally bound
clumps or cores under infall motion, we observed 12
peak positions and several neighboring positions se-
lected from 3CO map in CS J=2-1 line (97.980968
GHz). The CS is known as one of high density trac-
ers due to its high dipole moment. This observation
was carried out using TRAO 14-m telescope for three
weeks, between April and May 2003. The beam size
of the telescope is 60” and the main beam efficiency is
0.48 at 98 GHz. The pointing error is less than 10" in
both azimuth and elevation for all direction. We used
a 1024 channel auto-correlator with spectral resolution
of 10 kHz and chopper wheel calibration to obtain the
antenna temperature, 7;. The observation was per-
formed using frequency switching mode and the sensi-
tivity is 0.05 ~ 0.09 K. '

IIT. OBSERVATIONAL RESULTS

We made the 2CO and 3CO J=1-0 maps for the
PF 121.3425.5 with 4’ and 2’ resolutions, respectively
(Fig 2 and Fig 3). The peak temperature of 12?CO over
the observed region is T% ~ 6.4 K. The 12CO lines in
this region have several velocity components, of which
range is from —7 to 0 km s~!, and most of them are
overlapped each other (Fig. 4). All of *2CO spectra are
contaminated by the telluric line, of which velocity is at
—0.5 km s™* (Fig. 5). Because of this contamination,
we need to extract the contribution of telluric line in
order to make total integrated intensity map of 12CO.
We simply subtracted the contribution of telluric line,
which is estimated from several isolated lines. Such a
method is valid because both intensity and width of
telluric line remain almost constant.

The '3CO integrated intensity map shows clearly its
clumpy structure (Fig. 3) and the locations of clumps
generally agree with the bright parts of 1>CO map. The
velocity range of 1*CO components is between —5 and
—2 km s~!, but there are several positions of which
velocity reaches down to about —10 km s=* (Fig. 5).
Telluric molecular line is invisible in 13CO.

We also observed 12 peak positions of *CO map
in CS J=2-1, but detected no CS emission. It seems
to be that there are no dense (~ 10* cm~3) cores in
this region. Therefore, from now on, we concentrate on
describing decomposition of clumps identified from the
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Fig. 2.— 12CO integrated intensity map of
PF121.34-25.5. The velocity range is between —7 and 1
km s~ 1.

13CO data, and deriving their statistical properties like
mass spectrum. Then stability analysis for decomposed
clumps based on virial theorem follows.

IV. CLUMPSIDENTIFICATION AND MASS
SPECTRUM

We carried out the decomposition of clumps from
the 3CO integrated intensity map. There are sev-
eral methods for decomposing clumps in 3-dimensional
space, l.e., position-position-velocity space. Among
them, two algorithms, GAUSSCLUMPS (Stutzki &
Giisten 1990) and CLUMPFIND (Williams et al. 1994),
are generally known. Briefly speaking, GAUSSCLUMPS
is the algorithm which finds the 3-dimensional Gaussian-
shaped clumps by iteratively assigning a clump to
the peak position in the map. On the other hand,
CLUMPFIND algorithm operates on the 3-dimensional
data in the same way as the eye would analyze a data
set by using local maxima. In some case, CLUMPFIND
misses low-mass clumps and makes a mass spectrum

‘tends to find more low-mass clumps.
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Fig. 3.— 3CO integrated intensity map of
PF1211.3+25.5. The velocity range is between —5 and 0
km s7-.

flatter at the low-mass end, whereas GAUSSCLUMPS
In practice,
these two algorithms, however, agree well with each
other. In this study, we used GAUSSCLUMPS because
our sources are not so bright and, therefore, GAUSS-
CLUMPS may be more effective. One more advantage
is that this algorithm can work together with the data
reduction package, GILDAS, that we are using. The
GAUSSCLUMPS requires fully sampled data set, so
we smoothed the data set with 4’ Gaussian beam.

As a result, we identified 128 clumps, but need to
check misidentification. Because this algorithm forces
the unresolved clumps to have a size corresponding
to the spatial and velocity resolution, if all the 3-
dimensional size of a clump is the same as resolutions
in each axes, the clump may not be a real one. In this
way, 23 clumps are proven to be false and ruled out.
Finally 105 clumps are identified as listed in Table 1.
To calculate the masses of the clumps from the fitted
parameters, we derive 3CO J=1-0 column density us-
ing the following formula and convert it into clumps
mass. We assumed that the excitation temperature is
Ter ~ 10 K, distance to PF 121.34+25.5 is d ~ 150
pc, and the conversion factor between Hy and 13CO is
N(Hs) = 5.0 x 10° N(13CO). It is also assumed that
the 1*CO line is optically thin.
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In terms of fitting parameters in Table 1, equation
(2) can be recast in the following form,

(2)

M =Ty p(K) x Az(") x Ay(") x Av(kms™)
x3.009 x 107% My (3)

Similarly, we can also calculate the lower mass limit
that can be found by GAUSSCLUMPS.

MET o6 Trps X AZpeam X AYbeam X Avres = 0.013 A({S
The clump mass is found to range from 7.8 Mg to
7.4 x 1072 M with a mean value of 6.8 x 107 Mg,
The total mass of decomposed clumps is found to be
66.4 Mg. The mean size is 5.8'x11.0' and the mean
line width is 0.5 km s~!. We derive the mass spec-
trum for the 105 clumps and plot it in Fig. 6. The
mass spectrum can be approximated by a power law,
dN/dM o M~ with an index of @ = 1.91 £ 0.13 for
PF121.3+25.5. It has been known that the o ranges
generally from 1.4 to 1.9 for Galactic plane clouds (see
a review by Blitz 1993). Thus the value derived for
PF121.3+25.5 is close to the upper limit.

V. DISCUSSION

We carried out the observation jn CS J=2—1 molec-
ular line, but failed to detect emission. With this result,
one can estimate the upper limit of CS core mass. As-
suming that we could identify the signal brighter than
30 level and the excitation temperature is 5 K roughly,
we applied an similar equation (Eq. 4) to this case.
The resulting lower limit of CS core mass is estimated
to be Myimis ~ 4 x 107* My. Therefore, in the region
we observed in CS J=2-1 line, there seems to be no
CS dense core which is more massive than ~ 1074 M.

We can also estimate the virial mass of each *CO
clump using the following expression,
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Fig. 6.— The mass spectrum of the **CO clumps. The
solid line represents least square linear fit, and dashed
line indicates lower limit of clump mass given by the
resolution limit.

The virial masses, M,;,., derived in this way are com-
pared with clump masses from LTE assumption in fig-
ure 7. It is found that the virial masses of almost all
clumps are in the range of 10 ~ 100Mrg. Even if
we consider the uncertainty in distance to the cloud,
Myir > 5MprE, which means any clumps are not viri-
alized. It may be not surprising that there is no clumps
under virial equilibrium, because 13CO might not trace
the compact core as in the case of MCLD 123.5+24.9.

There have been several previous studies on clumps
mass spectrum and stellar initial mass function. Kramer
et al. (1998) presented clump mass spectra of the sev-
eral molecular clouds. Some of those clouds show the
evidence of star-forming activities and others not yet.
They found power law indices « lying between 1.6 and
1.8. On the other hand, Motte et al. (1998) presented
the results of 1.3 mm continuum observation toward
p Ophiuchi dark cloud, which is one of the most con-
spicuous region where low-mass star formation is tak-
ing place. They found power law mass spectrum with
o ~ 1.5 for the 0.1 ~ 0.5 Mg, and o ~ 2.5 for the
0.5 ~ 3 Mg. These results well agree with stellar ini-
tial mass function, which is known to have oo ~ 1.5
for the lower mass stars, M, < 1 Mg, and o ~ 2.5
for higher mass stars, 1 Mg < M, < 10 Mg (Salpeter
1955, Giisten & Mezger 1983).

In conclusion, the PF 121.3+25.5 is thought to be



14 ' S. CHI & Y.-S. PARK

in a stage similar to that of objects in Kramer et al.
(1998), but the power index of PF 121.3+25.5 is larger
than that of these objects meaning that massive clumps
are relatively rare in PF 121.3+25.5. Based on the fact
that the more massive clumps are more likely to evolve
to form stars, it seems that the PF 121.3+25.5 regions
are not so efficient in star-forming.

VI. SUMMARY

We carried out '2CO and *CO J=1-0 mapping ob-
servation using SRAO 6-m telescope toward a HLC in
Polaris Flare, PF121.3+25.5. In addition, the peak
positions revealed in ¥CO map are observed in CS
J=2-1 with TRAO 14-m telescope. The main pur-
pose of this observation is to search for gravitationally
bound clumps or cores under infall motion which is evi-
dence of star formation and to investigate the statistical
properties of identified clumps. The main conclusions
from this observational study are summarized below.

1. We presented the 2CO map with 4 / spacing
and ¥CO map with an angular resolution of 2/ for a
HLC, PF121.3425.5. The 3CO map are show clearly
its clumpy structure and the locations of clumps well
agree with the *2CO morphology.

2. In the CS J=2-1 observation toward 12 3CO peak
positions, we could not detect any emissions suggestive
of the existence of dense cores.
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Fig. 7.— The relation between Myrr and M,;,. of
13CO clumps. The solid line represents My;, ~ Mirg,
dashed line is for M,;. ~ 10Mrg, and dotted line is
for M’uir ~ 100MLTE-

3. We decomposed clumps from '3CO map with
the 3-dimensional Gaussian fitting algorithm, GAUSS-
CLUMPS and identified 105 clumps. The mass range
of these clumps is from 7.8 Mg to 7.4x1072 Mg, and
the total mass of the clumps is found to be ~ 66.4 M.

4. The mass spectrum of clumps approximately fol-
lows a power law, dN/dM o« M™% with an index of
o =1.91%0.13. In addition, the virial mass of clumps
are in the range of 10~100 Myrg. Therefore, these
clumps are considered to be gravitationally unbound.
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TABLE 1

LisT oF 105 CLUMPS

Clump ID  Agl ()* Agb ()* v (kms™) T(K) Az ()® Ay ()* Av (kms™!)® Mass (Mg)
1 179 —54.0 —3.27 3.10 9.70  23.30 0.82 6.22E+00
2 240  —98.0 —2.47 2.61 6.30  84.60 0.52 7.84E4-00
3 —4.0 —8.0 —3.27 2.22 6.40  13.40 0.68 1.40E+00
4 40  —36.0 —4.60 2.16 14.80 4.30 0.59 8.79E—01
5 161 —94.1 —2.47 2.17 590  65.90 0.85 7.77E400
6 80  —86.0 —3.00 2.08 4.00 8.00 0.78 5.62E-01
7 12.0 20.0 —4.07 2.07 25.70 7.50 0.87 3.76E400
8 40.0  —80.0 —2.74 2.01 4.00  12.50 1.06 1.15E+00
9 10.0  —108.0 —2.47 1.93 450  49.20 0.49 2.27E400
10 100 —92.0 —3.27 1.74 63.90 4.60 0.42 2.33E400
11 —14.0 —4.0 —3.80 1.72 6.30  22.20 0.72 1.88E400
12 4.0 4.0 —3.53 1.72 6.00  11.70 0.71 9.29E—01
13 10.0 28.0 —4.60 1.69 4.00  30.80 0.37 8.35E—01
14 240  —98.0 —3.00 1.68 4.00 8.10 0.38 2.24E—01
15 -18.0  —44.0 —4.07 1.67 4.00  35.00 0.88 2.23E+00
16 -8.0  —36.0 —5.66 1.69 4.00 4.00 1.54 4.51E-01
17 28.0 18.0 —4.33 1.64 4.40 4,50 0.67 2.36E—01
18 40  —12.0 —4.60 1.63 4.90 9.70 0.72 6.04E—01
19 220  —60.0 —4.33 1.61 4.00 6.20 0.70 3.03E—-01
20 6.0  —50.0 —3.80 1.60 6.70 9.80 0.89 1.01E+00
21 38.0 —74.0 —2.21 1.61 4.40 4.00 0.94 2.89E—01
22 —-14.0 —4.0 ~4.60 1.57 4,00 5220 0.26 9.23E—01
23 28.0  —92.0 -2.21 1.58 4.50 4.00 0.71 2.19E—-01
24 140  —80.0 —3.27 1.55 20.90 4.00 0.26 3.65E—01
25 2.0 30.0 —3.80 1.54 4.00  14.30 0.83 7.92E—01
26 28.0  —72.0 —4.07 1.53 4.00 7.60 1.39 7.00E—01
27 180  —44.0 -2.74 1.55 4.00  16.50 0.53 5.87E—01
28 —20.0  —42.0 —4.86 1.53 4.00 6.10 0.56 2.27TE—01
29 00 —380 —4.60 1.50 400  12.30 0.26 2.08E-01
30 -12.0  —46.0 —8.85 1.52 4.00 4.00 0.55 1.45E—01
31 20.0 —84.0 —2.21 1.49 4.00  11.40 0.26 1.91E—01
32 160  —48.0 —2.21 1.48 4.00  16.10 0.46 4.75E-01
33 46.0 720 —3.27 1.46 15.50 4.80 0.71 8.35E—01
34 -12.0 —2.0 -5.13 1.45 4.00 8.40 0.54 2.85E—-01
35 -12.0  —42.0 —4.07 1.44 400  25.40 0.83 1.32E+00
36 —24.0 2.0 —3.27 1.43 4.00  23.10 0.26 3.72E—01
37 140  —56.0 —2.74 1.43 520  21.90 0.36 6.35E—01
38 -6.0  —30.0 —4.60 1.42 770 22.00 0.50 1.30E400
39 —~10.0 28.0 —-4.33 1.41 440  15.00 0.88 8.87E—01
40 16.0  —86.0 —3.80 1.40 400  10.40 0.40 2.52E—01
41 -8.0 =520 —4.60 1.40 470 12.60 0.83 7.45E-01
42 60 —72.0 —3.80 1.39 10.80 4.00 0.50 3.25E-01
43 240 =740 —~2.74 1.39 4.00 6.70 0.83 3.35E—01
44 26.0 —106.0 —1.67 1.40 4.00  13.80 0.26 2.18E—01
45 240  —86.0 —3.27 1.36 4.00 5.20 0.40 1.23E—01
46 22.0  —98.0 —2.21 1.36 4.00 4.00 0.41 9.66E—02
47 —180  —44.0 —3.27 1.35 4.00 4.00 0.43 1.01E—01
48 120  —82.0 —3.00 1.34 4.00 5.50 0.65 2.08E—01
49 —34.0 —6.0 —2.47 1.35 450  10.50 0.60 4.15E—01
50 0.0 —88.0 —2.74 1.32 4.00 4.10 0.70 1.64E—01
51 26.0 —106.0 —3.80 1.31 4.00  15.90 0.26 2.35E—01
52 22.0 20.0 —4.86 1.29 8.00 4.00 0.71 3.18E—01
53 —14.0  —40.0 —7.52 1.29 4.00 4.00 0.49 1.10E—01
54 220  —36.0 —2.21 1.29 9.30 4.00 0.57 2.96E—01
55 —18.0 —4.0 —4.60 1.28 4.00 4.10 0.48 1.09E—01
56 —4.0  —40.0 —4.33 1.27 4.00 9.50 0.90 4.71E—-01
57 22.0 8.0 —4.60 1.27 16.90 4.00 0.67 6.23E—01
58 2.0 26.0 —4.86 1.27 860  15.70 0.46 8.54E—-01



MOLECULAR LINE OBSERVATION TOWARD POLARIS FLARE

TABLE 1—Continued

Clump ID  Agl (V* Agb ()* v (kms™Y) Ty(K) Az ()® Ay ()® Av (kms 1)® Mass (Mp)

59 —-2.0 —58.0 -4.33 1.25 11.10 4.00 0.95 5.71E—-01
60 10.0 —42.0 —4.07 1.26 4.00 4.90 0.89 2.38E-01
61 10.0 -92.0 —3.80 1.26 4.00 8.50 0.47 2.18E—-01
62 26.0 —82.0 —-3.27 1.23 4.00 6.60 0.26 9.15E—-02
63 16.0 —6.0 —3.80 1.24 4.00 26.80 0.42 6.05E—-01
64 4.0 16.0 —4.07 1.22 4.00 4.00 1.30 2.75E-01
65 24.0 —-50.0 —-2.74 1.23 9.40 4.00 0.26 1.30E-01
66 2.0 8.0 —3.80 1.22 4.00 10.10 0.26 1.39E-01
67 32.0 —88.0 —3.00 1.20 4.00 30.50 0.26 4.12E-01
68 -30.0 2.0 —8.59 1.21 4.00 4.40 0.54 1.25E-01
69 -16.0 6.0 —5.40 1.19 4.00 4.00 0.40 8.25E—02
70 10.0 —74.0 ~3.53 1.19 4.00 5.60 0.52 1.50E-01
71 —14.0 —6.0 -3.27 1.19 4.00 25.90 0.46 6.14E-01
72 18.0 -100.0 -3.27 1.20 4.00 10.60 0.26 1.43E-01
73 16.0 —100.0 —2.47 1.16 6.30 4.00 0.26 8.23E—-02
74 -10.0 —44.0 -3.53 1.16 4.00 26.70 0.41 5.50E—-01
75 -2.0 —12.0 —4.86 1.14 4.00 4.00 1.14 2.25E—01
76 0.0 -46.0 —3.27 1.14 4.00 13.60 0.26 1.75E-01
77 —-6.0 24.0 —4.86 1.13 4.00 19.10 0.26 2.43E-01
78 2.0 26.0 -3.53 1.13 4.00 7.70 0.59 2.22E-01
79 -16.0 —46.0 —4.86 1.15 4.00 31.70 0.26 4.11E-01
80 30.0 —64.0 —-4.07 1.13 4.00 12.10 0.48 2.84E-01
81 14.0 —22.0 —4.60 1.15 7.20 8.60 0.76 5.86E—01
82 24.0 ~48.0 —2.47 1.12 4.00 4.20 0.41 8.36E—02
83 10.0 -92.0 —2.21 1.12 4.00 4.00 0.50 9.71E-02
84 30.0 —108.0 -3.00 1.12 4.00 14.40 0.50 3.49E-01
85 4.0 —100.0 —4.07 1.14 4.00 4.00 0.66 1.30E-01
86 46.0 —72.0 —-2.47 1.12 4.00 17.80 0.26 2.25E-01
87 26.0 —82.0 -3.80 1.11 4.00 4.00 0.55 1.06E—-01
88 -16.0 —60.0 —4.07 1.13 4.00 8.30 0.58 2.36E-01
89 14.0 —80.0 —-3.53 1.11 5.90 4.00 0.26 7.38E—-02
90 10.0 -92.0 —4.60 1.13 4.00 4.00 0.68 1.33E-01
91 10.0  -108.0 —3.80 1.10 4.00 6.00 0.46 1.32E-01
92 4.0 -102.0 —7.26 1.13 4.00 4.00 0.43 8.42E-02
93 32.0 —70.0 -3.00 1.11 4.00 11.60 0.39 2.18E—-01
94 0.0 10.0 —4.33 1.10 4.00 11.60 0.40 2.21E-01
95 42.0 —60.0 -3.53 1.10 11.00 5.10 0.26 1.74E-01
96 42.0 —26.0 -2.21 1.07 4.00 6.80 0.64 2.02E-01
97 -12.0 —42.0 -5.13 1.06 4.00 30.80 0.26 3.68E-01
98 20.0 22.0 —3.80 1.07 4.00 6.50 0.41 1.24E-01
99 24.0 —26.0 —3.80 1.08 18.10 4.00 0.66 5.59E-01
100 36.0 —84.0 —3.80 1.05 4.00 20.00 0.40 3.64E-01
101 8.0 —-108.0 -3.00 1.03 4.00 6.90 0.39 1.20E-01
102 14.0 8.0 —4.60 1.05 4.00 8.40 0.84 3.21E-01
103 22.0 2.0 ~3.80 1.06 4.00 4.00 1.06 1.95E-01
104 0.0 —-92.0 -3.80 1.05 4.60 6.60 0.85 2.94E-01
105 46.0 —68.0 -3.27 1.06 4.00 9.80 0.57 2.57TE-01

& relative position in the map

P the size along each axis



