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STAR FORMATION REGIONS IN LDN 1667

A. L. Gyulbudaghian

A group of three star formation regions in the dark cloud LDN 1667 is examined.  All three of these

regions contain Trapezium type systems. 12C(1-0) observations are made of the part of the molecular

cloud LDN 1667 associated with one of the star formation regions. Three molecular clouds were de-

tected, one of which (the main cloud) has a red and a blue outflow.  Three stars from the star formation

regions are found to have annular nebulae and one star has a conical nebula.  The dark cloud LDN 1667

is associated with a radial system of dark globules which is formed by the star HD 57061.

molecular clouds: molecular outflows: star formation regions

1. Introduction
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2.  Star formation regions
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3.  Radial system of dark globules
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4. 12CO(1-0) observations of star formation region 1
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telescope at La Silla, Chile.  The directional diagram of the antenna at 115 GHz is ~45° and the beam efficiency

is 0.70.  Positions in the direction of the source were observed with an interval of 40" in a frequency modulation

regime with a frequency spread of 10 MHz.  During the observations the telescope was equipped with an SIS detector

and a high-resolution acousto-optical spectrometer (1000 channels and a velocity resolution of 0.112 km/s).  These

observations were made with the late Prof. Jorge Mayem (National Observatory of Chile, Santiago, Chile).

Figure 5 shows some 12CO(1-0) observations of the part of the cloud around SFR 1.  This figure can be used

to determine the velocity distribution in that region.  The cells in Table 4 (which list the radial velocities in
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Fig. 5.  12CO(1-0) spectra of part of the cloud around SFR 1.

TABLE 4.  12CO(1-0) Velocity Distribution in Part of the Molecular Cloud Around
SFR 1

--- - + - + - + --- + ---

15.9 17.8 24.07 15.9 17.4 23.7 --- --- 23.7 --- --- 23.9 --- --- 23.9

--- - + --- + --- + --- + -

15.9 17.8 23.7 16.3 17.8 23.9 16.1 - 23.9 16.1 --- 23.9 15.9 18.0 23.7

--- - + --- + --- + --- + -

15.9 18.2 23.5 15.9 17.8 24.1 16.3 --- 24.3 16.1 --- 23.9 15.9 18.0 23.5

--- --- --- --- + --- + - + -

15.9 17.6 23.5 16.3 17.4 23.7 16.1 17.6 23.3 16.1 17.8 23.7 15.9 18.0 23.3

--- --- --- --- --- --- + --- + -

15.9 17.8 23.0 16.3 17.4 23.7 16.1 17.8 23.3 16.1 18.0 23.7 15.9 18.0 23.2
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km/s) correspond to the frames of Fig. 5.  Since both red and blue outflows are present, the red outflow is indicated

by a “+” sign and the blue, by a “-” sign.

Table 4 shows that there are three clouds in this region: the main cloud with a velocity of about

23.70 km/s, a second cloud with a velocity of 17.78 km/s, and a third, with a velocity of 16.11 km/s.  The red and

blue outflows belong to the main cloud.  The red outflow has a velocity in the range 24.63-28.33 km/s or +0.93 to

+4.63 km/s relative to the main cloud.  The blue outflow has a velocity in the range 20.18-23.15 km/s relative to

the main cloud or -3.52 to -0.55 km/s relative to the main cloud.  For a better representation of the distribution of

the clouds in this region, Table 5 lists the antenna temperatures of the emission from these clouds.  The cells in this

table correspond to the frames in Fig. 5.  The antenna temperatures are given in units of 0.33 K.  In each cell the

antenna temperature of the blue outflow is given on the left in the top row and that of the red, on the right.  In the

second row, the antenna temperature for the third cloud is given on the left, for the second cloud in the middle, and

for the main cloud on the right.

Table 5 shows that the red outflow occupies the north-west part of the observed region, while the blue outflow

occupies the north-east and western parts.  These outflows were formed by one or two stars from the star formation

region, perhaps the stars associated with the nebulae mentioned above.

5.  Conclusion

Three star formation regions in a single molecular cloud (LDN 1667) have been examined. These star formation

regions consist of stars that form Trapezium type systems (two of these are in the form of a chain). 12CO(1-0)

observations of the part of the cloud associated with one of these star formation regions reveal the existence of

TABLE 5.  Distribution of the Antenna Temperature Along the Part of the Cloud LDN

1667 Associated with SFR 1

5 --- 2 3 --- 8 --- 11 --- 9

8 --- 22 6 --- 27 3 --- 29 3 --- 30 --- --- 37

4 --- --- 8 --- 13 --- 9 5 8

8 --- 20 4 --- 21 5 --- 21 7 --- 26 6 --- 32

2 --- --- 4 --- 6 --- 4 2 2

10 --- 22 6 --- 23 9 --- 21 12 --- 22 15 5 29

--- --- --- --- --- 5 2 2 2 2

9 --- 12 14 --- 15 12 9 15 10 11 19 13 12 18

--- --- --- --- --- --- --- --- --- ---

9 --- 6 10 6 5 10 6 3 6 10 7 11 10 7
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