
1 Matrix Elements for the Variable EddingtonFa
tors Te
hnique1.1 Interior depth pointsThe expressions for d = 2; : : : ; D � 1, whi
h are easy to derive:Ad = fd�1��d�1=2��d ; (1)Bd = fd��d � 1��d�1=2 + 1��d+1=2�+ 1 ; (2)Cd = fd+1��d+1=2��d ; (3)and Rd = Sd : (4)But be
ause the sour
e fun
tion is given by Sd = (1� �)Jd+ �B, we have to putthe term dependent on Jd on the left-hand side, whi
h leads to a modi�
ationof Bd and Rd as follows:Bd = fd��d � 1��d�1=2 + 1��d+1=2�+ � (5)Rd = �B (6)1.2 Upper boundary 
ondition(assuming no in
oming radiation)B1 = 2f1��23=2 + 2fH��3=2 + 1 (7)C1 = 2f2��23=2 (8)R1 = S1 (9)Again, substituting for the sour
e fun
tion, we modify these general expressionsto B1 = 2f1��23=2 + 2fH��3=2 + � (10)R1 = �B (11)1



Derivation: We start with the Feautrier equation for the boundary 
onditionj1 2�2��23=2 + 2���3=2 + 1!� j2 2�2��23=2 = S1 (12)and integrate over �, whi
h leads toJ1 2f1��23=2 + 2fH��3=2 + 1!� J2 2f2��23=2 = S1 (13)be
ause of the de�nition of the Eddington fa
tor f , and an introdu
tion of aspe
ial "surfa
e Eddington fa
tor" fH , de�ned byfH � R 10 �j1(�)d�R 10 j1(�)d� = R 10 �j1(�)d�J1 (14)This fa
tor, similarly as the ordinary fa
tor f , has to be evaluated during theFeautrier solutions for the individual angles. The above expressions for thematrix elements now follow easily from Eq. (13).1.3 Lower boundary 
onditionThe expressions are quite analogous to those for the upper boundary 
ondition.The matrix elements are (assuming the sour
e fun
tion S = (1� �)J + �B)AD = 2fD�1��2D�1=2 (15)BD = 2fD��2D1=2 + 1��D�1=2 + � (16)RD = �B + 1��D�1=2 �B + 23 dBd� � (17)Here we negle
t the last term (in fa
t, it is zero be
ause we assume a 
onstantPlan
k fun
tion) and writeRD = B��+ 1��D�1=2� (18)The derivation is analogous, the only di�eren
e is that we setZ 10 �jD(�)d� = 12Z 10 jD(�)d� = JD2 (19)be
ause we assume that the radiation is essentially isotropi
 and thus indepen-dent of �, and we invoke the di�usion approximation to express the intensity
oming from deep (the true boundary 
ondition) asI+(�) = B + �dBd� (20)2


