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Which printing of the book you have can be determined from the last line on the
copyright page:

First printing: 13579108642
Second printing: 3579108642
Third printing: 357910864
Fourth printing: 57910864
Fifth printing: 5791086
Sixth printing: 791086
Seventh printing: 79108
Eighth printing: 9108
Ninth printing: 910

Errata in the fourth and fifth printings.

* Plate 5 caption, typo:
...seen in Plate 6. — ...seen in Plate 4.
noted 2018.04.07 by L. Bouma.

* §3.6, p. 28, Eq. 3.31, typo: factor of 2 error. Eq. (3.31) should read

9(Xe) (Ix,eu + E)?

1
rut(B) = o
omutlE) =5 XE T Bme

Opipu(hv =Ix e, +E) , (3.31)

noted 2015.06.01 by E. B. Jenkins

—I,/kT I./kT

* §3.7, p. 28, Eq. (3.33), typo: sign error. Change e
noted 2017.02.09

— €

* §3.8, p. 31, Eq. (3.48), typo: change

Inha Anahuna/n[H(n)]ds o n_ﬁbn/nen(HJr)ds

— Ihe Anahuna/n[H(n—i-l)}ds x n_ﬁanrl/nen(H"‘)ds

noted 2019.02.06

* §7.5, p. 69, Eq. (7.29), typo: missing a factor n,. Should read

Ry = NyOp—yq <]. — nu/gu> <0
ne/ge

noted 2020.10.12 by Yan Liang.

* §9.8, p. 84, typo in line following Eq. (9.35): change
('UFWHM/2 km 871)2/3 — (UFWHM/Z km 871)2/3.
noted 2020.09.09 by Roohi Dalal.
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* §10.2, sentence preceding Eq. (10.5): change
...the Gaunt factor from quantum-mechanical calculations is approximately
—
...the Gaunt factor is approximately (Scheuer 1960)
noted 2018.11.18 by S. Weinberg.

* §10.5, p. 97, Eq. (10.25), typo (missing factor of 2): should read

gb 2hty3 (In—hv) /KT

= 9egi Qrm kT2 Ob.pi (V)M

jfb,u

noted 2021.02.14 by Shigenobu Hirose.
» §11.4,p. 110, Eq. (11.34), typo (was off by factor 10*): should read
D/kpc ) Y2 (AR L ams s

— -5
= 6.53 x 107° arcsec (L/1014 m 103 em 3 9

noted 2021.10.25 by I. Wasserman.

e §13.1, pp. 128, eq. (13.1), (13.3), (13.4): for notational consistency with the
rest of the chapter, change Ope = Opi
noted 2018.01.07 by L. Bouma.

e §13.1, p. 130, second paragraph, typo:
L 103x10710s  forSi — ..to3x107?s! for Si
noted 2017.03.05

e §14.2.4, p. 145, Eq. (14.13), typo (was off by factor of 10): should read

15kms™?

70(Lya) = 8.02x10? ( ;

> 7(Ly cont)

noted 2024.06.11 by D. Chernoff.

* §14.7.1, p. 156, Eq. (14.21), typo:
H(181/2) — H(281/2)
noted 2022.07.06 by S. R. Kulkarni.

* §14.9, p. 159, typo: factor of 2 error. Eq. (14.41) should read

g0 I+ E)?
w(l) = —-——-—F-opi(hv=1+F) . 14.41
0 ( ) 29u EmeCQ UP( v + ) ( )
noted 2015.06.01 by E. B. Jenkins.

e §14.9, p. 160, typo: factor of 2 error. Eq. (14.43) should read

(o) sfoi 1 I/kT
~ 2 =
(oV)ei TCRTS ’

(14.43)

noted 2015.06.01 by E. B. Jenkins.
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§14.9, p. 160, typo: factor of 2 error. Eq. (14.44) and following should read
I yper . C 1

kT T 2nfy a®

If C' = 1and fp; ~ 1, this has solution I/kT" =~ 10.6. ...
noted 2015.06.01 by E. B. Jenkins.

(14.44)

e §15.5, p. 174, sentence preceding Eq. (15.36), typo:
N(He™)/NHY) < ng/npe — N(HeT)/N(HT) < npe/nu
noted 2020.09.29 by H. Jia

* §16.5, p. 188, Eq. (16.16), typo: should read

Hs + CR — Hy +e~ +CR

noted 2020.09.29 by R. Cérdova

* §17.3, p. 195, footnote 3, typos:
...frequency ~8x 1019 Hz... — ...frequency ~1.1x 10'° Hz...
...~10? precession periods. — ...~18 precession periods.
noted 2020.10.02

e §20.1, p. 229, typo just below Eq. (20.2): replace
...unit time that level x will... — ...unit time the level u will...
noted 2020.10.12 by Yan Liang

e §22.6, p. 256, footnote 6: the DDSCAT website has moved. Change
http://code.google.com/p/ddscat — http://www.ddscat.org
noted 2019.03.25

* §23.3.2, p. 268, typo: Si-O-Si bending mode — O-Si-O bending mode
noted 2020.10.12

* §25.3, p. 299, typo following Eq. (25.11): change
..charge Zg = Ua can... — ...charge Z,, = Ua/e can...
noted 2021.06.25 by Yu Fung Wong.

+ §27.3.1, p 320, typos in coefficient of In(7/Z?) term: Eq. (27.19) and
(27.20) should read

va=—1.2130 — 0.0115In(T4/Z>) (27.19)
vp = —1.3163 — 0.0208 In(T}/Z?) (27.20)

and (27.22) and (27.23) should read

(Byx)a=[0.787 — 0.0115In(Ty /Z*)] kT (27.21)
(Evw)p = [0.684 — 0.02081n(T4/Z%)] kT (27.22)

noted 2023.01.29 by S. R. Kulkarni.
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* §28.3, p. 328, 4th paragraph, typo: change distance from ©;OriC to the
Orion Bar ionization front: ~ 7.8x10"¥cm — ~ 7.8x10'7 cm
noted 2020.10.26

¢ §32.9, p. 368, just before eq. (32.11), typo: change
AV/NH =1.87 x 1021 cm2 — AV/NH =53 X 10_22magcm2.
noted 2016.03.04 by Ilsang Yoon.

e §32.11, p. 372, prepenultimate paragraph: terminological correction. Change
“core” to “clump” (three occurrences).
noted 2015.04.16

* §34.4, p. 386, Eq. (34.10): sign mistake on RHS; change

—Anrik— = Anrik—
’I“KZT TK/T

noted 2019.04.18 by G. Halevi.

* §36.2.3, p. 400, Eq. (36.10): v, multiplying B, B, should be v,, and v,
multiplying B, B, should be v.,.
noted 2015.12.17 by J. Miralda-Escudé.
The equation should read

2 2
ﬁ—‘,— yp Ve + (By+BZ)Uw B (BIByUy—i—BIBZUz) B Hﬂ
2 (v=-1 47 4 dx )

{[pszr w |, Bi+B)  (BiByu,+BiBv.) | dT
) x

> o1 Ve i R (36.10)
2

e §37.1, p. 413, 2nd paragraph: Change
Cases of astrophysical interest will normally have..
%
Many cases of astrophysical interest will have...
noted 2018.04.09.

* §37.1, p. 413, typo just above Eq. (37.3):
Jhv/c = prushv/pic < p1(u? + ¢ + B?/8n).
%
Jhv/c = prushv/pic < p1(u? + c3) + B} /8.
noted 2016.12.08 by Ryohei Nakatani.

* §37.1, Eq. (37.8): The correction terms for ur, TR, up, and zp can be im-
proved by analyzing the full cubic equation (37.3): change

2¢2 — 3v%, ]

UR R 2ca — UR ~ 2cy |1 — 5
8¢5
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1 282+, 1
IRA -+ ——>— — IR~ =
RS T 6 ™0
up ~ 2¢f + v, N 2¢f + vy 1+ 2] "‘2”,241
4co 4co 8cs
4c3 4c3 v4,
D@ R, P oa 17@
17T VA 17T Va1 2

noted 2018.02.19 by Woong-Tae Kim.

e §37.1 and §37.2, pp. 414-416: the mathematics is correct, but the “weak-
type”, and “strong-type” terminology was unfortunately inverted: all occur-
rences of “weak-type” should be changed to “strong-type”, and vice-versa:
e §37.1.1, p. 414, first paragraph:

...are called strong R-type. Strong R-type solutions...

_>

...are called weak R-type. Weak R-type solutions...
e §37.1.1, p. 414, second paragraph:

..referred to as weak R-type,... — ..referred to as strong R-type,...
e §37.1.1, p. 414, second paragraph:

Hence, only strong R-type I-fronts are physically relevant.

_>

Hence, only weak R-type I-fronts are physically relevant.
e §37.1.2, p. 414, first paragraph:

...Is termed weak D-type. —  ...is termed strong D-type.
e §37.1.2, p. 414, second paragraph:

...is termed strong D-type. —  ...is termed weak D-type.
e Fig. 37.1 and caption should be:

108 ¢ T
: i_strong D i
i i c,=1km/s i
10% -xp ! ol
N ;””N“/ i v,, =2km/s |
< - weak D ! c,=11.4km/s |
g 10F : : E
I i ]
. - ! weak R E
=t 1 === ==- e e %/7
\N : : Xp | E
S F } RTL 1
0.1 ;7 i strong R i \ -
é uy N
0.01 AT B R M | o AAAAA\J\
0.01 0.1 1 10 102
u, (km/s)

Figure 37.1 uz/u1 = pi1/p2, as a function of the velocity u; of the I-front relative
to the neutral gas just ahead of the I-front, for D-type and R-type ionization front
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solutions (see text) for an example with ¢; =1 km sl var=2kms ! and co=
11.4kms™'. The astrophysically relevant solutions are the strong D-type and weak
R-type cases, shown as heavy curves. There are no solutions with u; between up and

UR.
e §37.1, p. 416, first paragraph:
...will be strong R-type, ... — ...will be weak R-type, ...
e §37.1, p. 417, fourth line:
...will now be weak D-type, ... — ...will now be strong D-type, ...

noted 2016.12.06 by Ryohei Nakatani.

* §37.2, p. 418, typos:
...moving at a speed v, that will be close to (just slightly larger than) the
speed of the I-front:

vy =V (37.21)

_>
...moving at a speed V that will be close to (just slightly larger than) the
speed of the I-front:

VoxV; . (37.21)

noted 2016.12.08 by Ryohei Nakatani.

* §38.3, p. 428, last paragraph typo:
My ~2x10°kms " — M, ~ 2 x 1075 Mg yr—!
noted 2015.12.17 by J. Miralda-Escudé.

e §41.1, p. 453, typos: Eq. (41.17) should read
=) (AJ) ™ <7rk:T)3/2 1
J= 4 Po =\ = 73
6\ Gu Py

3 2
T 3/2 3/2 1 6 —3\ 1/2
=1.34 M, it 107em 7 . (41.17)
10K m nH

noted 2024.07.09 by Zhang Zhijun.

* §41.3, p. 456, typo: missing factor of G. Eq. (41.36) should read

p(r1)p(r2)
rav — A% dV 41.36
g / ! / \1‘1 - I‘2| ( )

noted 2015.04.30 by J. Greco.

* Appendix B, p. 476: typo: incorrect units for Stefan-Boltzmann constant o:
5.67040x10 % ergs'em P K™% —  5.67040x10 % ergs ' ecm 2K *
noted 2019.05.14 by Aaron Tran.
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* Appendix D, p. 481: corrected typos:
FVI— VII: I =147.163 — 157.163
Ne VI— VII: [ =154.214 — 157.934
Tl —1IV: [ =24.492 — 27.492
TiV— VL I =123.7— 99.299
ZnVI— VII: I =133.903 — 108.0
noted 2015.07.10 by Guangtun Ben Zhu.

* Appendix E, p. 485: diagrams for NIV and O V: the levels shown as 2P
and 2P$ should be 3P¢ and 3P3, respectively.
noted 2023.05.23

* Appendix E, p. 485, diagrams for CIII, NIV, and O V: The weak (spin-
forbidden magnetic dipole) 'Sy-3Py transitions were inadvertently omitted.
Very weak 'S-3Py transitions occur only if hyperfine-induced by nucleus
with nonzero spin (now noted in figure). Corrected figure:

-~ (13.6eV)/he = 109692 cm 1= — = =~ — =~ — =~ == ——— oo __
E/hc

B e 4 electrons

3Pg 82385T
%P 820797
3P 81943-——+

977.0

3Py 67416 —p—
|

3PS 67272
3PS 67209 11+

[
[
1
1
1
[N
[ g
3P352447—jﬁ 1 H;S
i~
2s2p [ [IN=
3P§52391—ﬁ O [t
: ]
3P852367 - H%, H‘
: O
[ g (]
[, -] [ LTl
[ [} EEREYe)
; == QR
s =2 vlevies B
(= AR e =
=1 Qi g :
[ = colcol ot < I
I o ) NN R
N0 0 gz s
odd o gD 1] eZ [
AYQE S [T [
sy e ] :
=y [ NS
e [ H‘E}
LR 11 iF g
[ e [
[ 11ig |1
P E RS I
g R
[N 1 [
I 1 1
(1s%)2s2 —1S, o AL 1§ 0 4 1S, 0 44l

CIlI ~ NIV oV
noted 2024.12.06 by S.R. Kulkarni

* Appendix E., p. 486: The weak (spin-forbidden magnetic dipole) 'Sy->P5
transitions were inadvertently omitted. Very weak 'Sg-3Py transitions can
occur if hyperfine-induced by nuclei with nonzero spin (now noted in fig-
ure). Corrected figure:
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~——(13.6eV)/hc=109692 cm ™! — — = — === = =

1Pe 106921 —g——
12 electrons
33, 91276 ———
D, 85481 ————
tpe 82884
E/hc
(em™)
izati _ 3Py 53115
Ionization 61671 1ps 59852 P ?
3p9 52854 T .
B 3Pg 52725 ‘ ;
354p—1P‘; 49347 —x——— L
3s3d —'D, 46403 —] 3Pg 37578 T i~
3s4s—iS 43803 ——— 2 | L
§3p —S] 41197 — 3po 37454 o L jg
9 ;
3Pg 37393 T [
3s3p—1pe 385051 . =
Do 21911 [ |l |
2 T S gg?;gg?
3s3PQape 21870 ‘ = SEEESES
P 21850 | |1 o ol g S R
) d98d3T= I =
= dHodals P
= b i e
HdY9¥3 8= bl [ g
2 = Ee e RN [ Pois
1Y S Z
e [ [
(esepae =S o A Y s
g 1

noted 2024.12.08

* Appendix E, p. 488: inadvertent omission of 2P(1’ /2—>2Dg /2 emission lines
for NI, OII, and Ne IV. Corrected figure:
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-——(13.6eV)/hc=109692 cm ™' — = —————————————

19224
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o (em™h)
88171
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2
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(1s)2s?2p% 48, 0 483, 0 42, 0

e NI i 011 i Ne IV

noted 2023.04.16 by S.R. Kulkarni.

* Appendix E, p. 494: inadvertent omission of !Sg—'D, emission lines for
Sil and SIII. Corrected figure:

————— ~13.6 eV)/hc = 109692 et — — — —— — ——

14 electrons 1Dg04160
$PE98745
3pe 98766
E/hc 3pb o772
(em™) !
IONIZ 64748 ————————————————  snoqup
3DE 84047
3D88401 332 84100
945322
3s3ps D§45294
D3 45276 590 5867
35?3p4s —1P} 40992 e S
39955 — 111
3523})45€P§39760 +
39683 —
|
353pSJSg 33326 1 1 :
4 fof-{ <t o1 ko —rano—ek] 15,37912
gﬁ%ﬁﬁ_ﬁiw% HSEES
¢ ARRIRIN i
o 1S, 27161
3s°3p® —'S, 15394 T =
11 gy g“f“»
1oy B Sehe 1 -
1 ag gd‘fE e §§§a D, 16299 g
35231)2*1])262989 L :“’ T35 31D, 11323 ” 1 a8
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2232 L 1 \L’SP 833.1 1 'EmﬁPzzozee E;
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noted 2023.04.16 by S.R. Kulkarni.
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Appendix F, Table F.2, p. 497, typo: the first transition listed for S III: change
3P0—1P0 — 3P0—3P1
noted 2016.10.03 by C.D. Kreisch.

Appendix F, Table E.5, p. 500: Level u in the fourth line in the table should
be 2P§ o rather than 2Pg 9
noted 2022.09.03 by S. R. Kulkarni

Appendix F, Table F.6, p. 501: The table title should be
“Rate Coefficients for ... Deexcitation...” rather than “... Excitation...”.
noted 2015.07.03

Appendix F, Table F.6, p. 501: the rates for entries 5 and 6 should be inter-
changed, so that entries 4-6 read

H CI  Po-3P;  1.26x 107107y 11oH0.057InTe
H CI 31:)0 _ 3P2 890 % 10—111—%.2284’0.046 InTs b
H CI Py -%Py  264x 107107y 23 H0.040 T2

noted 2015.07.03 by Munan Gong.

Appendix F, Table F.6, p. 501: the rates for entries 23-28 should be changed
to

Hy(para) OI 3Py — 3Py 1.49 x 10~ 1070-369-0.026In 7,
Hy(ortho) OI 3p, — 3p, 1.37x 10 10T0 395—0.005 In T
Hg(para) 01l 31)2 _ SPO 2.37%x10~ 10T§ .255+4-0.016In T»
HQ(OI’thO) Ol 3P2 _ SPO 2.923%10~ 1()T0 2844-0.0351n T
Hao(para) OI 3p, - 3P, 210%10~ 12T1 117+0.0701n T3
Hsy(ortho) OI 3P, — 3Py 3.00 % 10—12T0 792+0.188 In T,
noted 2015.08.24 by E.B. Jenkins.

SIS

Appendix G, p. 503, typo just before Eq. (G.7): change
..solution zp = e~™! — __solution z = zge .
noted 2019.02.11

Appendix I, p. 507, typo (15.78—31.56): Eq. (I.7) should read

Ze* 31567
aokT Ty

noted 2019.01.14.

Appendix J, p. 510, Eq. (J.8): missing sign:

Y3_ grav — S /dvl/dv Gp )
Ir1 —F2|

Yé grav: /dV/dVGP )
|r1—r2|

noted 2020.11.13
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* Appendix J, p. 510, Eq. (J.13), typo:

1
HOE]{dSmp — Hozgjéds-rp

noted 2017.03.08.



