Stars and Protostars in NGC 2024

David M. Mehringer, Hélène R. Dickel Department of Astronomy, University of Illinois

T. L. Wilson Max-Planck-Institut f. Radioastronomie

Mezger et al. (1988 A&A 191, 44) reported the detection of six “Protostars” in the high density molecular gas behind the HII region NGC 2024. We have imaged this region in J = 1 → 0 C^{18}O and 2.7 mm continuum emission with a resolution of ∼1000 using the Berkeley-Illinois-Maryland Association Array. Continuum emission was detected from dust associated with the sources FIR 3, 5 and 6 (Mezger et al 1988). The 1.3 mm/2.7 mm spectral indices of these dust cores are all ≥ 4. The upper limits for the 2.7 mm continuum flux densities for FIR 1, 2, 4 and 7 indicate similar spectral indices for these cores.

C^{18}O J = 1 → 0 emission is observed in 3 slightly extended regions. The two southern peaks are offset by > 1500 (6000 AU) from the positions of FIR 5 and FIR 6. The northern peak is located ≤400 (1700 AU) from the position of FIR 2. For the C^{18}O clouds, H_2 column densities based on the virial theorem imply (CO/H_2) ratios of ∼10�^5, about 10% of the normally used value. The low value of the CO fractional abundance can be explained if molecules are depleted onto grains; it is surprising that X(CO) is this high, because current models suggest greater depletion in such high density regions. Toward most of the dust cores no C^{18}O emission is detected and so depletion may be much more severe. On the other hand, if the dust cores contain stars, then molecules may have been destroyed by energetic stellar winds.

An article describing this work will appear in Astronomy & Astrophysics in October 1995. Send (p)reprint requests to:

Dr. David Mehringer Department of Astronomy 1002 W. Green St. Urbana, IL 61801 USA Email: dmehring@astro.uiuc.edu Voice Phone: 217 244 4207 Fax: 217 244 7638