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Optically thick Balmer lines in the polar MR Ser

from Liebert et al. 1982



Lecture 3

treasure map:

H&M: pg 98
Rutten: pg 4
Vitense: pg 29



Finite slab atmosphere with S = constant
(e.g. 1sothermal atmosphere)

from formal solution with: T, =1__, 1, =0:
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1. Finite slab atmosphere with S = constant
(e.g. 1sothermal atmosphere)

from formal solution with: T, =1__, 1, =0:
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Finite slab atmosphere with S = constant
(e.g. 1sothermal atmosphere)

from formal solution with: T, =1__, 1, =0:
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Finite slab atmosphere with S = constant
(e.g. 1sothermal atmosphere)

from formal solution with: T, =1__, 1, =0:

—Tgu —Ta

I, (0)=I,(t )e * + S,1 — e *

atm)

i T >>1 = 10 =S,

atm

T o, )

ii. Tatm<<1 g IV(O’ U=1) — [Sv B Iv(Tatm)]Tatm + Iv(Tatm)



Kirchhoft’s Laws

T <1; 1 =0 - amoderately thin atmosphere with

~Blv—v,)?

Tatm,v — Icontinuum + A e

apply the formal solution for thin atmosphere:

Y

Lre,)

T (o, p

[(0,u=1) = I(t ) + [S, - L(t )]t

atm atm




l‘a Sv > Iv(Tatm); Tcont << 1’ Tline < 1

a thin continuum, weakly i1lluminated atmosphere

L, p=1) = I(z, ) + [S, - I(r, )] {7, + Aexp[-B(v-v )]}

ICOl’lt (O) = Iv(Tatm) + [SV o Iv(Tatm)] TCOl'lt

I L% - Iv(Tatm)
--------------------- S, [, = I(t, ) +
I W S, - 1(1,,)] (1, + A)
T I S [,0) ~ S A+(1-A) (T )
v, v\

I(t, ) with A < 1



lb Sv > Iv(Tatm); Tcont << 1’ Tline =1

a continuum thin, line thick, weakly i1lluminated atmosphere

[O,p=1) =1(t ) + [S, - It )t __+exp[-B(v-v,)’1}

atm

~

Iv(Tatm) + [SV o Iv(Tatm)] TCOIlt

Iv (Tatm)

Iv(Tatm) T [Sv ) Iv(Tatm)](
S

T +1)

cont



2a I(t )>S; 1= <<I;, 1 <1
v atm \Y cont line

a continuum thin, line thin, strongly illuminated atmosphere

[, p=1) = I(r, ) + [S, - L(r, {7 + Aexp[-B(v-v,)]}

/ IV(Tatm) ICOIlt (O) = Iv(Tatm) + [SV — Iv(Tatm)] TCOIlt
i - |
T I\’m} Iv0 (O) = IV(Tatm) +
_____________________ . [S, - It )] (1, + A)
Y
0 I
vV A"



2b Iv(Tatm) > Sv’ Tcont << 1’ Tline = 1

a continuum thin, line thick, strongly illuminated atmosphere

L0, p=1) = L(r, ) + [S, - L(r, JHT +exp[-B(v-v )]}

ICOl’lt (O) = Iv(Tatm) + [SV o Iv(Tatm)] TCOl’lt

I v - Iv(Tatm)
IVO (O) = Iv(Tatm) t
[Sv B Iv(Tatm)] (Tcont+ 1)
0 ' _—




3a I(t )>S; 1 =1,

cont

a continuum thick, small A, strongly illuminated atmosphere

[, p=1) = I(r, ) + [S, - L(r, {7 + Aexp[-B(v-v,)]}

/ IV(Tatm) Icont(o) — Iv(Tatm) + [Sv o Iv(Tatm)] Tcont
~ S

_____________________ v

4—3( IVO (O) - SV




11. Semi-1nfinite atmosphere with a linear source function

S =a+ bt

1(0,u) %f a+bt') d1:'
0

1(0,u) = a+bu = S,(t,=u)

(Eddington-Barbier relation)

(X4 )

The evaluation of I (0) at a given “x” provides an good

approximation to the actual value of the source function
atdepth = u .
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