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nlpe = 1.3 X 10"%neG  ergem ™ s

4.9 x 1072 | 3.7 1073(T 104"
= -
_3 (;Tlfz 0.73 9 1 4 ( GTI;’IJ )
1 +4.0% 10 (—nﬁ ¢PMT) 1+20x 1074 (S22

(Bakes & Tielens 1994) with G = 1.7Goe™ ¥V and ¢pay =~ 0.5
(Wolfire et al. 2003).
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H, Vibration Heating

nl' =2eV x 1.6 x 107"y, _gngnyg (ergems™)
(Burton, Hollenbach, & Tielens 1990)

Cosmic-Ray Heating

Molecular gas:
nl' = 10 eV per H; ionization
(Maloney, Hollenbach, & Tielens 1996)

Atomic gas:

nl' < 10 eV per H ionization (function of e/n)
(van Steenberg & Shull 1988)



Dominant Cooling Rates

[C IT] 158 pm: H - Flower 1990 fit to Launay & Roueff
(1977) |
vy 886 x 10~ W om=y

[O 1] 63 pm, 145 um: Rates from Péquignot (1990)
(H, H, and e from 40K < 2 x 10* K. Low temperature
rates are from Launay & Roueff 1977).
Q=9.18 x 1073(7T/10%)%9 65.6K < T < 989K
v = 8.63 x 10°8QT95/3

[C 1] 370 pm, §10 nm: H - Launay & Roueff (1977) fit by
Hollenbach & McKee (1989)

A

=SSR A0

1> Vibration and Rotation: Fit by Hollenbhach & McKee
(1979) with updated rates from Burton, Hollenbach, &

Ticlens (1990).
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CO: Tielens & Hollenbach 1985, de Jong} Chu, & Dal-
garno 1975

Dust-Gas: Hollenbach & McKee (1989)
A=12x10"3 ()" + [1.0 — 0.8 exp(—75/T)|(Torain — T)

- OH: Fits by Uma Gorti and Michael Kaufman from Offer
& van Dishoeck (1992)

HsO: Fits by Uma Gorti and Michael Kaufman from
Phllllps Ma.luendes & Green (1996)



