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A METHOD FOR IMPROVING THE T(x) LAW

P. Feautrier

We take the equation of transfer in the form
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Supposing that we know an approximate temperature law, we may linearize
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the equation,taking into account the radiative equilibrium condition
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Take a series of abscissae with

{ xi} i=0, N+l
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a Gaussian division of the interval (0,1): g yand the dividing
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points for an integration formula forj dv ?f}t _1 e Then in (2) we replace
=1, L

the differential operator by
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and the integrals by the appropriate sums.
Now let J 1 be the ML dimensional vectoer with components Jk B Then

the equation of transfer becomes

A, J,_ + B, T +(C. T =0, (3)
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A, B, and C being square matrices (ML X ML), B, in particular being the

matrix
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where the W, are the integration weights in 9 ; hk are the Gaussian weights

in fy»; and Y is the function o
K, B
()= , Jge)dre 1.
fok (3*)B (3)dv’ o
The boundary condition at x = 0 is
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P

which we approximate by
Fr j’ﬁﬁ_ﬁ - jk(’o - ‘ka
e 0
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which we put in the form
Bo:)-o + COJ;=O‘
As a second boundary condition we put

J;NH B B’ (TN"")

at a great depth XN+1' The real Milne problem in a semi-infinite atmosphere

b

is obtained when is made to go to infinity. T is a fixed temperature
Nl

N+1
which serves as a temperature parameter for the star, and which will be re-
lated to the effective or the surface temperature. Putting TN+1 into the
last of equations (3) we obtain

AvTu, + BT, =-C,B(T,.). (5)
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The ensemble (3), (4) and (5) constitutes a linear system (tridiagonal by

block
lock) B, T, + (63 = 0
A1' T{-/ + B‘l‘ i +. c1‘J1+‘ = 0
AT, + BT = -C, B (Tm.) ,

which we resolve by the formulas _ |
2,=B8'C D= (B -A:D, )", i= 1 (0N
Tn= (B =Ag D, ) Cn Tua
J = -D; Ty )3' N-1 (-1)o .

Then we obtain an improvedrtemperature distribution by solving the equation

JKQ B, (T)JO= /K” T, dv.

—_— (<] o
We compute:Ivfrom the values of Jikl calculated above, using the equation

_ M
I‘?? (7(&)’ ZJ.: "14{ Ik-ﬂ .

The method 1s being programmed and will be applied to the standard typical

model atmosphere: pure hydrogen, Te=lOOOO°K, g= thcgs,
The problems yet to be studied are the possibility of shortening the
numerical work by the introduction of
2 I . —
= J/
Ko PTG /T,
whose value will first be taken as 1/3 and will then be improved by itera-

tion, and the optimum choice of the Xy
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