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The d e n s i t y  and temperature p r o f i l e s  of a p l a n e t ' s  i n t e r i o r  a r e  
c a l c u l a t e d  us ing  a s e t  of d i f f e r e n t i a l  equat ions  us ing  t h e  major thermal and 
mechanical v a r i a b l e s  of a p lane t .  The procedure used h e r e  is  c h a r a c t e r i z e d  
by an equat ion of s t a t e  where t h e  d e n s i t y  and volume e f f e c t s  a r e  s e p a r a t e d  
i n t o  two independent func t ions .  The temperature-dependent p a r t  of t h e  EOS i s  
found from high-temperature p r o p e r t i e s  measured on minera l s  a t  one atmosphere. 
Our thermal p r e s s u r e  has  no r e f e r e n c e  t o  a Gruneisen parameter ,  being simply 

'TH 
= aT + b. The volume dependence of a and b i s  taken t o  be n e g l i g i b l e ,  a s  

evidenced by s e v e r a l  experiments.  The d i f f e r e n t i a l  equa t ions  a r e  i n t e g r a t e d  
wi th  depth beginning a t  t h e  p l a n e t ' s  s u r f a c e .  Control  on t h e  mant le ' s  pro- 
p e r t i e s  r e s u l t s  from p h y s i c a l  p r o p e r t i e s  of t h e  minerals  i n  t h e  assumed mantle 
rock. L i t h o s p e r i c  th ickness  i s  an i n p u t  parameter. The mant le ' s  temperature  
p r o f i l e  r e s u l t s  from assuming a cons tan t  v i s c o s i t y  i n  t h e  convect ive  p a r t s  of 
t h e  p l a n e t  i n t e r i o r .  

Among t h e  p r o p e r t i e s  c a l c u l a t e d  wi th  depth  of t h e  p l a n e t  a r e  dens i ty  
(4 , temperature  ( t )  , c o e f f i c i e n t  of thermal  e x p a n s i t i v i t y  (M ) , g r a v i t y  (g) , 
h e a t  f l u x  ( q ) ,  and, moment of i n e r t i a  (I) and r e s i d u a l  mass (M). M and I are 
requ i red  t o  van i sh  a t  t h e  c e n t e r  which e s t a b l i s h e s  t h e  p r o p e r t i e s  of t h e  c o r e  
(core  diameter ,  and compressed cold  d e n s i t y  of t h e  core ) .  

The d e n s i t y  p r o f i l e  f ( z )  i s  computed by t h i s  technique,  a l though 
s e i s m i c  t r a v e l  t i m e  and normal mode d a t a  are no t  d i r e c t l y  used i n  t h e  calcu- 
l a t i o n .  I n  t h e  c a s e  of t h e  e a r t h ,  comparison of t h e  d e n s i t y  p r o f i l e  is  
made w i t h  t h a t  of t h e  PEM model (1). Baumgardner and Anderson (2) showed 
t h a t  t h e  d e n s i t y  p r o f i l e s  of t h e s e  two models a r e  q u i t e  c lose .  Figure  1 shows 
t h a t  throughout t h e  deeper p o r t i o n s  of t h e  e a r t h  t h e  d i f f e r e n c e  is  l e s s  than 
0.5%. 
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r e l a t i v e  d i f f e r e n c e  between the dens i ty  d i s t r i b u t i o n  of  t h i s  

e a r t h  model and the  PEM 11 I 

The temperature  p r o f i l e  of Venus i s  computed and compared wi th  
those  ob ta ined  f o r  t h e  o t h e r  p l a n e t s .  It appears t h a t  t h e r e  i s  a  common 
temperature p r o f i l e  i f  comparisons are made upon a  b a s i s  of p r e s s u r e  i n s t e a d  
of depth.  That i s ,  T ( P )  p r o f i l e s  of t h e  t e r r e s t r i a l  p l a n e t s  l i e  c l o s e  t o  
a  common curve.  
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