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H Il REGIONS 137

more than an order of magnitude greater. Coillisional excitation of the
former levels, which produces radiation in the infrared, is quite insensitive
to temperature for T greater than 1000°K. Excitation of the latter, how-
ever, increases quite sharply with increasing T, since only the electrons in
the tail of the Maxwellian distribution have the 1.9 to 3.3 eV of energy
required, and the number of these rises sharply with T. Hence these
transitions to different spectroscopic terms provide a thermostatic
mechanism that tends to keep the temperature in the neighborhood of
10,000° K.

Values of A/ n,n, for low-density H II regions (n, < [0°cm ™) are shown
as a function of temperature in Fig. 6.1 [4], computed on the arbitrary
assumption that O, Ne, and N, the only three radiating elements consid-
ered, are each BO percent singly womized and 20 percent doubly ionized.
The abundances relative to H are essentially those in Table 1.1. At n,
significantly above 10°c¢m ™3, collisional deexcitation reduces A below the

& T IR

trea amizdion
smampmEans

log [Heating or Cooling Rale /n, n, (erg cm® s7) ]

-25 Rl s et i I
4000 6000 8000 10,000

Tempearature [“K)

Figure 6.1 Heating and cooling functions in H Il regions. Both ;"Ll.-"-'t,.l'rp and I‘fﬂ,ﬂr
are shown as functions of the temperature T. In addition, the contributions to
A/ n,n, from individual transitions in O and ¥ ions are plotied for the low-density
limit (m, < 10* cm™% [4]. The dotted line shows gy/n.n,. The heating function
represents an average for the H [I region as a whole (see text), for a central star of
color temperature, T, of 35.000° at far ultraviclet wavelengths.
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Fig. L. The 13-5Hz radio continuum contours, in umits of main-beum brightness emperaliare, o0 an
aptical phato in Ha and [NIT] of NGC 1976 (Odon A, M4Z), below, and NGC 1982 (M43, above. The
angular rescdution = 417, whach at the distamces of Crion A, correponds 10 & lpear resciution af
010 po. (Wikson and Puuwls, [584),
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Fag. 1L Speciral fux density of the Orien Mebuala plotred against frequency. The shaded reglons mark
the aptically thick xad chin regions of the speczram, (Reprinted with permuision by Cuordon and Breseh
Ssience Publishers from: Terzian, ¥. and Parmish A, Astrophypsieal Cerrerg. Vol 515700 pp. 161
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