_ @
TS - Phaze Zntersteltew Mediuin

Prcture of He Diffinse DnTerstellon Mediusm

—

¥ |[95C Spifzer, AT, 12¢ 20
“On & Possitle Inferstelloy Gulache Covores

. _ g—xus‘
¥ 'PYeSS(Are e'zul\I'bY:MW\ }/)6: 77/:: T

every cenponenT 1S ja  pressure eSuilibrinn
~nitlh He nsrmal HT clonds .
and T = (00K,

v hydvostabc

Nu<10 .3

-G—ﬁ,(n.,‘[,‘lghmm 1 tte jﬁ/ac'ﬁ(_ P(Ane
cl(oc‘ N @) B m K (2)

Az~ T
tshere K2 is gravifstional  acceleraio

h e £ direchon L o He galachic plane.

Z, = ’oorohhl Ae,‘7h7‘; = 2 A Windh N c/n/)s 7v

/ -
T hees 7l value &7 zsp

T (K) 3xp” 1 0% 3Xx10° /o€ 3x06

Z, (F") 500 4 OD 3200 JiSe0
- {
NeZe Ce® 27xp " 2.2w0"

27,000

A M/o"i /-o““Oo'9 /. </x/1>'7

Fr o trrana widh T~ (0°K, +he mean free pait,
15 o~ 4076, by Fhe ﬁjwrﬁ»oﬁﬁm_s i5 muwds smaller.
(s0 +Hn” hydvo fw\jwa“hc— shoules Com SN occev.)



@

= (769  FHeld, Gold smit. Habirsg  Ap T, 155, Li¢q
Cosmic Ray HeaTing of Hlo Z.Terstoller Gng”

The Tuwo- Phage podel GF o Jffuse ZISm)
% Crnsiders only He cysmic revy Aﬁﬂﬁ’aﬁ.

* C'/oo/iné’. AN AehTiha’; [’
neT coshng rdle coeficienT of
L= N—=[/n

Hevmmal (_a_a_t
instub; ity 9T>}> <0 = K-l < Kk,

L here mi- 9’“/\),) . k,e—:(;,hp>
P

2 InT >InT

r;S InJQPe\qd&nT OF T(W\P-Cz/p.,TIAYe ) KP =0

x At pressure ejw‘/f"m%, oy cemponenT ittt Ky < |
wonld be ‘ﬂwtma//y tw stz ble

¥ look ai RDa/ano 2 Hocra\/:s Mv/inf Funchire
Ar T > 10°7, (_;_’M)PS" so a golatllc coronal

>In T
or ony hot g4 cryrv-]aonemT /3 %em\,./é, tnstzble,



0

L LR L LA
N $ L Lttt

lo-22

] T lllllll
1 2 19404

lo—23

LI llllllr

| . ] llnul

-24
lOz

| ‘l'lllll
1 4 el

A/n % (erg cm3 st)

T T T 1T
[ 1 !Illlll

T ¥ llllll]

Lt llJ_lel

] 1 ] 1
I 2 3 4 5 6 7 8

log T (°K)

Figure 6.2 Cooling function for interstellar gas [6]. Values of A(T)/n¥ are shown
as functions of the temperature T. For T < 10,000°K, the different curves represent
different values of x=n,/ny, while for T >10,000°K, collisional ionization is
assumed for all elements. Depletion and the possible presence of dust grains [7] or
of H, are ignored.
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Fa. 1 FG. 2

FiG. 1.—Cross section of a characteristic small cloud. The crosshatched region shows the cold core, which gives the usual optical
absorption lines. Next is the warm neutral medium (WNM) with ionization produced by soft X-ray background. The outer layer
(WIM) is gas largely ionized by stellar UV background. Typical values of hydrogen density n, temperature 7, and ionization
x = n.fn are shown for each component, except that a higher than average value of the soft X-ray flux has been assumed in order
to produce a significant amount of WNM at this pressure.

Fic. 2.—Small-scale structure of the interstellar medium. A cross section of a representative region 30 pc x 40 pcin extent is shown,
with the arca of the features being approximately proportional to their filling factors. A supernova blast wave is expanding into the
region from the upper right. The radius of the neutral cores of the clouds (represented by crosshatching) ranges from about 0.4 to
1 pc in this small region; all the clouds with cores have warm envelopes (dotred regions) of radius a, ~ 2.1 pc. A few clouds are too
small to have cores. The envelopes of clouds inside the SNR are compressed and distorted.

2.1pc

-

compensate for it in the previous work in this paper by simply decreasing the assumed supernova energy Es, by
~30%,, a change which would have negligible effect on any of the calculated quantities.
by Warm Neutral Medium

We estimate from Chevalier’s (1974) calculations that soft X-ray photons in the energy range 40-120 eV (hv =
60 eV) are produced in amount ¢, = 1.1 x 10716S_,,E, photons cm~3s~!. These will penetrate through the
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. . A LARGE SCALE VIEW

"= F1G. 3,—Large-scale structure of the interstellar medium. The scale here is 20 times greater than in Fig. 1: the region is 600.x
* 800 pc, Only SNRs with R < R. = 180 pc and clouds with ao > 7 pc are shown. Altogether about 9000 clouds, most with a, ~

;- 2.1 pe, would occur in a region this size.
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