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Basic line radiation transfer

line photons are subject to:
- pure absorption (€)
- scattering (* superscript) (1-€)

- thermal emission ('superscript) _ ( . )
line scattering is: (line scattering and absorption coef.)

- isotropic
- complete redistribution (RSV’ )= W, 1/4m)

5o = fitjitjotje—|keroctl1,
dt, = —(kc+oc+l,)pdz

with Ji — <1 — €> Jv IL (line scattering emission into the beam)



(line thermal emission in LTE)

Je = Of J (continuum scattering emission)
v
jo = k B (continuum thermal emission in LTE)
cC C*—v
wdl, _
l, | | |
with n, = (line-to-continuum total abs. ratio)
(k -to C)
and C OC (scattering-to-total abs. ratio for continuum)
c =
( k.+0 C)




' (1+m,)
dI . . .
v = [ -2 B —(1=X\ T Milne-Eddington equation
Md’EV v vy ( v) v
ith d C1
wi B,(t)=B,+B,t an B, = e
~ B—V3By| 1 5.
J,(t) = By+B,t+ 73 (1+w¥_>e
with JV (O ) — \/§ HV (O) (2-stream approx)
H.(0) = 1 Bl—\/ﬁBO (1)
Y 31 (1+VA)




1. continuum

n,=0; A4=1-C oo (0) = L B,—V3(1-CU)B,| ()
Cont 3 1+\/1fz
2. lines
B,—V3(1-¢)B,| |B,—V3\,B,
R = HCont_HV p— 1+\/1TC o 37\'\’
' HCont Bl_\/B(l_C)BO
1+v1-C
R 1_(C1/(1+m)+BoV3M (1+V1-C) 3)

(Ci+Byv3(1-T)) = (1+VR)



2.1 Pure scattering lines & absence of continuum scattering

e =0; 0C=O; C=0; - 1
Y (1+m,)
from 1 and 2:
2C, 12 |12
+ B
H, _ (1+n) {(1+n,)]
H¢ (C,+V3B,)
with n(v=v )= n,>> C, (Hv > 0
H. ",

(dark core line)



2.1 Pure absorption lines & absence of continuum scattering

e=1;, 0.=0; C=0;

with n(v=v )= n,>> C,
from3 (v=v):

V3B
R, = 1— -
C,+V3B,

V3B,
H (C,+V3B,)

even with 7, >> C,

Ay

B

1
c >0~
Hvl 5 %0

C

My

(achromatic)

R >0

(non-dark core line)



2.111 Pure absorption line & pure continuum scattering

e=1; kC=O; C=1;

1,y
N =
o 14,
with n(v~v )= n >> C, A =1  (achromatic)
from 3 and v~v,
V3 By B, 2
R, = 1—— >— = R. <0
v 2 C, C, 3 v

OB,
0T

C, = (t=0)

(line center, more often wings or even whole line in emission for normal temperature gradient)

Schuster mechanism
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