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between January and November 1983. The limiting sensitivity in unconfused re-

gions is roughly
1 Jy at all four bands. To investigate possible star forming sites,

all sources in the IRAS Point Source Catalogue within the mapped boundary were

selected. They are tabulated in Table 2.3 All have a flux density at 100 ^m greater

than 13 Janskys. The 10 IRAS point sources found within the boundary of the CO
emission from G216-2.5 are marked with asterisks.

Table 2.3 IRAS point sources toward G216-2.5.

1

Name
||

/ 1 h c Q
>->25

06453-0209* 214.49 -1.81 1.12 6.10 22.21 36.86
06522-0350* 216.79 -1.U4 1 A

1.45 3.56 23.12 69.62
06471-0329* 215.89 -2.01 1.82 6.46 15.85 23.79
06481-0517* 217.60 -2.62 1.51 7.58 20.06 32.05
06416-0352* 215.60 -3.41 0.74 1.02 10.63 26.11
06428-0257* 214.93 -2.72 1.08 1.40 17.28 38.41
06471-0353* 216.24 -2.19 0.50 0.54 7.38 26.24
06492-0349* 216.43 -1.72 0.27 0.47 9.82 30.56
06507-0519* 217.93 -2.07 0.58 0.53 8.31 31.26
06401-0318* 214.92 -3.48 0.54 0.59 10.74 36.77
06404-0414 215.78 -3.85 -0.25 0.24 6.67 25.47

06405-0356 215.53 -3.67 0.31 0.65 4.38 13.75

06424-0237 214.58 -2.67 0.67 0.75 4.69 13.76

06435-0153 214.06 -2.09 -0.25 0.47 8.80 27.00

06450-0619 218.18 -3.77 -0.25 0.25 5.57 16.52

06452-0601 217.93 -3.60 0.52 0.85 6.79 18.48

06486-0110 214.02 -0.61 0.48 0.54 5.88 23.50

06514-0424 217.19 -1.50 0.52 0.45 4.46 15.44

06519-0424 217.26 -1.38 0.45 0.41 6.80 39.85

06520-0428 217.32 -1.37 1.59 2.88 32.76 132.60
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2.2.2 Big Map Images

While information on star formation activity can be extracted from the IRAS

Point Source Catalog, we have also acquired 8° x 8° BIGMAP images in all four

IRAS bands centered on the position of G216-2.5 from Infrared Processing and

Analysis Center. The 8^ x 8° area also includes S287. A 100 ;.m image of this

region is presented in Figure 2.1. The G216-2.5 region is outlined by a large box,

and S287 is outlined by the smaller box. One bright spot within the large box at

a = 06^^20"^, S = -04°28' represents S286, which is not associated with G216-2.5.

Only the regions within these two boxes were extracted at all four IRAS wavelength

bands to study the extended emission from the dust. These maps are presented

in Figure 2.2-2.5. At 12 and 25 //m, there appears to be little emission associated

with G216-2.5.

There are two main sources of contamination of the far-infrared data; zodia-

cal emission and the background Galactic emission. In the BIGMAP images the

zodiacal emission is believed to have been effectively removed, and the region lies

sufficiently far away from the ecliptic (~ 25 degree from ecliptic plane), that con-

tamination by zodiacal light may never be large.

The identification of the far-infrared emission (FIR) from G216-2.5 would be

straightforward if the cloud was well isolated. Spatial coincidence and close morpho-

logical similarity is found between the CO emission for isolated clouds, especially

after subtraction of the extended Galactic FIR emission (Heyer et al. 1987; Langer

et al. 1989; and Mooney 1992). In regions of the Galactic plane where there are sub-

stantial overlap of molecular clouds along the line of sight, however, it is much more
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difficult to extract the FIR emission from individual clouds. G216-2.5 is located

just below (100 PC) the Galactic plane. In Figure 2.6 a contour map of the 100 ,m
flux is overlayed on the -CO integrated intensity grey scale map. As presented in

Figure 2.6, the upper part of the cloud close to the Galactic plane is contaminated

by the emission from a more distant H II region S286 at / = 217°.3, b = -1° .4. The

emission from G216-2.5 is also blended with the emission from the dust associated

with S287 at / = 218M, 6 = -0°.4. The lower part of G216-2.5, between b = -3°

and 6 = -4°, however, is thought to be almost free of contamination from other

sources and the emission corresponds well with the map of the CO integrated in-

tensity of the cloud (see Figure 2.6). FIR emission from the satellite cloud centered

on / = 214°.5, b = -r.7 is also obvious.

2.3 Near-Infrared Imaging

The poor angular resolution of the IRAS observations makes the identification

of individual low luminosity stars difficult. Optical images of the IRAS sources

with arcsecond resolution can be obtained, but the high levels of visual extinction

in the cloud would prevent the detection of associated young stars. However, the

extinction at near-infrared wavelengths is up to an order of magnitude lower than

at the visual wavelengths and thus, such observations will be more sensitive to

an embedded population of stars. Even at a distance of 2.2 kpc, it is possible to

detect embedded populations of low mass stars in the near infrared. Nine IRAS
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point sources have been imaged at J, H, and K bands marked with asterisks in

Table 2.3.

Near-infrared observations were conducted at two observatories; Kitt Peak Na-

tional Observatory and Observatorio Astronomical Nacional, San Pedro Martir,

Baja California, Mexico. Seven IRAS sources, which are located in the main body

of G216-2.5, were observed at J, H, and K bands with a 58 x 62 array on the 1.5

m telescope at the Kitt Peak National Observatory in February 1991. The Kitt

Peak data has an angular resolution of 1".35 per pixel. To improve our photomet-

ric accuracy, adjacent images of the nine frames in the mosaic were overlapped by

1/3 of a frame so that many of the stars would be observed more than once. The

region mosaicked around each source has an angular extent roughly 3'.3 x 3'.3. The

standard star HD40335 was observed to provide photometric calibration.

The two brightest IRAS sources were observed with the 64 x 64 element UMass

HgCdTe array with a platescale of 0".8 per pixel on the 2.1 m telescope at Observa-

torio Astronomical Nacional, San Pedro Martir, Mexico in January 1992. Mosaics

were made at K-band in a 3 x 3 frame grid centered on the IRAS sources. Only one

frame was obtained at J and H bands centered for each source. The standard star

HD22686 was observed at least three times to improve the photometric accuracy.

2.3.1 Data Reduction Procedure of NIR Imaging

For the Kitt Peak data, flat fields were obtained by median filtering the mo-

saicked frames, and subtracting the appropriate dark current image. Median fil-

tered mosaic frames also served as source-free reference frames for background
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subtraction. Total exposure tirr.es were 60 seconds per frame at J, H, and K bands.

For the San Pedro data, J and H frames were flat-fielded and linearized by com-

bining standard star frames, and flat fields were obtained by median filtering the

mosaic frames in K band, and subtracting the appropriate dark current. Exposure

times were 90 seconds per frame in all bands.

As some of fields are relatively crowded, we used the DAOPHOT data reduction

package to obtain photometry for the all the 9 fields which were observed. An

aperture radius of 3 pixels (4") was used, which included most of the light from

a point source at all three wavelengths. The sky background was computed from

the mode of the distribution in an annulus that extended from a radius of 15

pixels to 19 pixels. The instrumental magnitudes for the standards stars (HD40335

and HD22686) were consistent to within 3% throughout each observing run. The

completeness limit of the photometry was estimated by computing the rms noise

of the pixels within a radius of 14 pixels over an emission-free region of the sky-

subtracted, flat-fielded reference field and by assuming that the minimum detection

IS 5(7. Based on this assumption, the detection limit are 16.0, 15.2, and 14.8

magnitude at J, H, and K, respectively for the Kitt Peak data and 16.1, 15.6,

and 15.0 magnitude, for the San Pedro Martir data.

One source of photometric error in the Kitt Peak data is due to tracking errors.

Thus some images show elliptical shapes instead of circular shapes. This made

it difficult to build a good point spread function. By iterating the process of

building the point spread function, we were able to reduce the measuring errors.

All photometric measurement with estimated errors less than magnitude were used.
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The typical uncertainty in the photometry wa. 0.1 ~ 0.2 magnitude in all three

bands.
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0646-04_ M100.IMAP.1

07 00 06 55 50 45 40 35
RIGHT ASCENSION

Grey scale flux range= 9.0 60.0 MJY/SR
Peak contour flux = 5.1 071 E+02 MJY/SR
Levs= 1.0000E+01 *( 1.000,1.500,2.000,
2.500, 3.000, 3.500, 4.000, 5.000, 6.000)

Figure 2.1 The 100 BIGMAP image of an 8° x 8° region centered on
G216-2.5. The location of G216-2.5 is marked with solid-outlined

box. The smaller dashed-outlined box indicates the position of the

S287 Hll region. The lowest contour level is 10 MJy/sr, and the

increment between levels is 5 MJy/sr.
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