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High surface brightness 1.0 mm continuum emission has been mapped 
in nine southern hemisphere Hll/molecular cloud complexes: NGC 6334, 
RCW 38, RCW 57, RCW 122, RCW 117, G333.6-0.2, G351.6-1.3, W 33 and W 33A. 
All of the sources are located in the inner part of the Galaxy near the 
galactic plane. This paper presents new 1.0 mm continuum mapping results 
with 65 arc sec resolution. A more detailed discussion of the observa­
tions is given by Cheung et al. (1978, 1979). 

All known 1 mm continuum dust emission sources are optically thin. 
The intensity of the 1 mm emission is proportional to the product of 
temperature and column density of the dust grains in the line of sight 
(for T^ > 25K). Therefore these 1.0 mm continuum observations provide 
a direct probe of the distribution of matter in dense molecular clouds. 
The sources presented here have a narrow range of dust density, linear 
extent, total mass and infrared luminosity. In most cases, the dust 
clouds are singly peaked and centered about one or more compact near-
infrared sources (NGC 6334/1 being the notable exception). We find in 
most sources a fairly steep gradient in the dust distribution around 
the central peaks consistent with a radial density distribution function 
of about p(r) °c r~ 1 , 5 (see Cheung et al. 1979 for a detailed analysis), 
and comparable to profiles of other known extended 1-mm continuum sources. 

The derived average temperature for the region outside the central 
sub-arc-minute peak may be obtained from a two parameter fit to the ob­
served 40-350 ym to 1 mm flux ratio (Cheung et al. 1978). This quantity 
is useful since the dust temperature in a centrally heated molecular 
cloud is expected to fall off slowly with radial distance, T(r) a 

(Scoville and Kwan 1976). Not more than one third of the 1.0 mm flux 
in the central 1 arc min core, or 10% of the total map, can be attributed 
to free-free emission, as determined by a smooth extrapolation of the 
radio continuum observations. The derived dust temperatures are gener­
ally higher than the observed 1 2C0 antenna temperatures measured with 
similar beam size (Gillespie et al. 1977), in qualitative agreement with 
the picture that the molecular gas is collisionally heated by dust grains. 

129 

B. H. Andrew (ed.), Interstellar Molecules, 129-132. 
Copyright © 1980 by the I A U. 

https://doi.org/10.1017/S0074180900072387 Published online by Cambridge University Press

https://doi.org/10.1017/S0074180900072387


O
 

Pft
lMC

 F
OC
Ut
 M
OT
OW
Tl
ft
 

Fi
gu

re
s 

1-
6-
 

1 
0-

mm
 c

on
ti

nu
um

 m
ap

s 
of

 s
ix

 s
ou

th
er

n 
H 

Il
/m

ol
ec

ul
ar

 c
lo

ud
 c

om
pl

ex
es

 w
it

h 
65

 a
rc

 s
ec

 
(F

WH
P)

 r
es

ol
ut

io
n.

 
Sq

ua
re

s 
in

di
ca

te
 
OH

/H
2
0 

ma
se

r 
so

ur
ce

s,
 s

ma
ll

 c
ro

ss
es

 a
re

 2
-2

0 M
 s

ou
rc

es
, 

la
rg

e 
cr

os
se

s 
ar

e 
co

mp
ac

t 
H 

II
 p

ea
ks

. 
Al

l 
si

x 
ob

je
ct

s 
ar

e 
"C

O 
so

ur
ce

s.
 

Ea
ch

 m
ap

 i
s 

no
rm

al
iz

ed
 

to
 t

he
 p

ea
k 

fl
ux

 d
en

si
ty

 l
is

te
d 

in
 t

he
 t

ab
le

. 
Th

e 
st

at
is

ti
ca

l 
er

ro
r 

is
 l

es
s 

th
an

 5
7.
 o
f 

th
e 

pe
ak

; 
ab

so
lu

te
 c

al
ib

ra
ti

on
 u

nc
er

ta
in

ty
 
is

 a
bo

ut
 2

0%
. 

Fi
gu

re
 7

- 
Re

mo
te

 c
on

tr
ol

le
d 

pr
im

e 
fo

cu
s 

ph
ot

om
et

er
 
(G

ei
ar

i 
19

78
) 

us
ed

 a
t 

th
e 

CT
IO
 4

-m
et

er
 t

el
es

co
pe

. 
Th

e 
li

qu
id

 h
el

iu
m 

co
ol

ed
 c

om
po

si
te

 b
ol

om
­

et
er

 (
Ha

us
er

 a
nd

 N
ot

ar
ys

 1
97

5)
 w

as
 f

ab
ri

ca
te

d 
by

 o
ur

 g
ro

up
, 

an
d 

co
ns

is
ts

 o
f 

an
 i

nd
iu

m 
do

pe
d 

ge
rm

an
iu

m 
th

er
mo

me
te

r 
at

ta
ch

ed
 
to
 a

 2
 m

m 
sq

ua
re

 
bi

sm
ut

h 
co

at
ed

 d
ia

mo
n^

va
fe

r 
su

bs
tr

at
e,

 w
it

h 
an

 e
le

ct
ri

ca
l 

NE
P 

• 
8 

x 
10

"1
5 

at
 1

.4
K.

 
Th

e 
sq

ua
re

 w
av

e 
dr

iv
er

 i
s 

es
se

nt
ia

ll
y 

vi
br

.t
io

nl
es

s.
 

o m N > 2 EN
 

H 

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

00
74

18
09

00
07

23
87

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0074180900072387


1.
0 

m
m

 
C

O
N

T
IN

U
U

M
 

O
B

S
E

R
V

A
T

IO
N

S
 

A
N

D
 

R
E

S
U

L
T

S 

O
b

je
c

t 

P
e

a
k 

P
o

s
i

t
i

o
n 

cr
(1

95
0)

 
5(

19
50

) 

1.
0 

m
m

 
F

lu
x 

D
e

n
s

it
y 

P
e

a
k

* 

65
" 

F
W

H
P

 

(J
y

) 

T
o

t
a

l 

M
a

p 

(J
y

) 

D
e

r
iv

e
d 

R
e

s
u

lt
s 

T 
*

* 
D

 
§ 

d
u

s
t 

d
u

s
t 

(K
) 

(g
m

 
cm

-2
) 

D
is

t
a

n
c

e 

(k
p

c
) 

C
a

lc
u

la
t

e
d 

C
lo

u
d 

P
r

o
p

e
r

t
ie

s 

g
a

s 

<M
0>

 
(c

m
-2

) 
(c

m
-3

) 

NG
C 

63
34

 
* 

17
h
17

"
32

.5
B

 
-3

5°
 

W
O

O
" 

13
2 

2 
X 

10
3 

25
 

4 
X 

IO
"

2 
1.

7 
4 

X 
IO

4 
1 

X 
1

0
?

4 
3 

x 
IO

6 

R
C

W
 

38
 

* 
08

h
57

m
20

?9
 

-4
7°

18
,50

" 
12

8 
2 

X 
10

3 
30

 
3 

X 
io

"2 
1.

5 
3 

X 
10

4 
8 

X 
io

n 
6 

x 
IO

5 

R
C

W
 5

7 
* 

ll
h
0

9
m
4

3
f9

 
-6

1°
02

,09
" 

14
6 

1 
X 

10
3 

-
2 

X 
io

'2 
3.

6 
9 

X 
10

4 
8 

X 
23

 
10

 
2 

x
l

O
5 

G
33

3.
6-

0.
2 

* 
16

h
17

m
23

f0
 

13
9 

7 
X 

10
2 

35
 

2 
X 

IO
"

2 
4.

5 
1 

X 
io

5 
6 

X 
i

o
" 

1 
x 

IO
5 

R
C

W
 

11
7 

* 
-

A
l

^
^

O
" 

31
 

-
-

6 
X 

IO
"

3 
4 

-
2 

X 
i

o
" 

5 
x

i
o

4 

R
C

W
 

12
2 

* 
1

7
h
1

6
n
4

0
!l

 
-3

8°
54

,18
" 

53
 

3 
X 

10
2 

35
 

8 
X 

IO
"

3 
5 

5 
X 

10
4 

2 
X 

io
2

3 
5 

x 
IO

4 

G
35

1.
6-

1.
3 

17
h
25

m
53

?0
 

-3
6°

37
,
49

M
 

42
 

-
-

8 
X 

10
-3

 
-

-
2 

X 
I

O
2

3 

-
W

 
3

3 
l^

iA
sf

i 
~n

° 
56

*2
8"

 
13

2 
5 

X 
10

2 
-

2 
X 

io
"2 

4.
6 

7 
X 

10
4 

7 
X 

I
O

2
3 

2 
x

l
O

5 

W
 

3
3

A
 

1
8

h
ll

m
4

3
f7

 
-1

7°
53

'0
2"

 
41

 
1 

X 
io

2 
8 

X 
IO

"
3 

4.
6 

2 
X 

10
4 

3 
X 

I
O

2
3 

6 
x

l
O

4 

* 
C

O
 

o
b

a
e

r
v

a
t

io
n

a 
e

x
is

t 
f

o
r 

th
e

s
e 

o
b

j
e

c
t

s
, 

s
e

e 
G

i
l

l
e

s
p

i
e 

e
t 

a
l

. 
19

77
, 

D
i

c
k

e
l 

e
t 

a
l

. 
19

77
, 

S
c

o
v

i
l

l
e 

a
n

d 
W

a
n

n
ie

r 
(1

97
7)

 
*

* 
D

u
s

t 
t

e
m

p
e

r
a

t
u

r
e 

d
e

r
iv

e
d 

a
s

s
u

m
in

g 
e

m
is

s
iv

it
y 

e
v 
« 
v 

(
G

e
s

a
r

i 
e

t 
a

l
. 

19
73

) 
f

o
r 

t
h

o
s

e 
o

b
je

c
t

s 
w

i
t

h
 

k
n

o
w

n 
10

0/L
I 

f
lu

x
e

s 
(

F
u

r
n

is
s 

e
t 

a
l

. 
19

75
).

 
t 

D
is

t
a

n
c

e
s 

fr
o

m
 

N
e

c
k

le
 

(1
97

8)
, 

R
a

d
h

a
k

r
is

h
n

a
n 

e
t 

a
l

. 
(1

97
2)

, 
G

o
s

s 
e

t 
a

l
. 

(1
97

2)
. 

§ 
P

e
a

k 
v

a
lu

e
s

, 
i

n 
65

 
a

r
c 

s
e

c 
(F

W
H

P
) 

b
e

a
m

. 
V

a
lu

e
s 

f
o

r 
s

o
u

r
c

e
s 

w
it

h
o

u
t 

d
e

r
iv

e
d 

te
m

p
e

r
a

tu
r

e
s 

a
r

e 
c

a
l

c
u

l
a

t
e

d 
a

s
s

u
m

in
g 

T 
- 

40
K

. 
^ 

T
o

t
a

l 
m

a
s

s 
w

i
t

h
i

n
 

0
.1

 
c

o
n

t
o

u
r

. 
d

u
s

t 

ht
tp

s:
//

do
i.o

rg
/1

0.
10

17
/S

00
74

18
09

00
07

23
87

 P
ub

lis
he

d 
on

lin
e 

by
 C

am
br

id
ge

 U
ni

ve
rs

ity
 P

re
ss

https://doi.org/10.1017/S0074180900072387


132 D. Y. GEZARI ET AL. 

The dust column density D along a line of sight through the dust 
cloud can be inferred from the relation D - (4/3)p(jT/(Q/a), where is 
the mass density of dust grains with radius a and 1 mm extinction 
efficiency Q. x is the optical depth, which is derived from the ob­
served 1-mm flux density S v and the derived grain temperature T^. To 
calculate the results in the table we adopt for all the sources the 
nominal values Q/a = 1 cm""1 (Aannested 1975), p d = 1 gm cm""3, 
m /m, ^ = 100, and spherical source geometry, gas dust r 

The sources W 33A and NGC 6334/1 appear to be sites of star forma­
tion in its early stages. In contrast to W 33, W 33A is unresolved at 
1.0 mm and coincident with an OH emission line source, but shows no 
radio continuum emission in high resolution interferometric observations 
(Goss et al. 1978). NGC 6334/1, the strongest peak of 1.0 mm emission, 
coincides roughly with the extended 40-350u plateau, but is not associ­
ated with any other known compact emission object. 

The similarity in mass distribution between these southern clouds 
and other known 1 mm continuum sources, which differ greatly from our 
sample in mass, linear extent and infrared luminosity (OMC-1, Sgr B2, 
W 3, W 49, DR 21, and W 75 - Westbrook et al. 1977) provides further 
support for the suggestion that extended dust clouds with compact 
energetic luminosity sources form by a rather general physical process. 
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