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ABSTRACT

A   r e l a t i o n s h i p   is   shown   in   which   congressional   and   shear   acoustic  

v e l o c i t i e s   are   r e l a t e d   to   bulk   d e n s i t y ,   molecular   weight   and   melt ing  

temperature   in   various   media.   These   media   include   monatomic   s o l i d s ,  

pure   m in e r a ls ,   atomic   and   molecular   f l u i d s ,   and   rock   samples.   The  

v e l o c i t i e s   in   these   media   range   from   100   to   10,000   meters   per   second.

Three   r e l a t i o n s h i p s   in   f i v e   forms   are   developed  :   Rel at i o ns h ip   I :

v e l o c i t y   =   a ( p 1/ 3/ A 5/ 6 )^>,   where   a   =   5630   and   b   =   0.947   f o r   the  

compressional   case,   and   a   =   20,300   and   b   =   0.762   f o r   the   shear   case.  

R e la t io ns h ip   I I :   v e l o c i t y   =   a(Tm'^p1̂  3/ A 5^6 ) ̂  ,   where   a   -   2510   and

b   =   0.710   f o r   the   compressional   cas e,   and   a   =   1320   and   b   =   0.7 38   f o r

the   shear   case.   Re lat io nsh ip   I I I  :
v

3VC2   -   4vs2

s V   2   -   v   2  c   s

2.

=   a   (Tm/ A ) b ,

where   a   =   62.9   and   b   =   0 .4 3 5 .   Tm   is   the   melt ing   temperature,   in  

degrees   K e l v i n ,   p   in   grams   / c c ,   and   A,   the   molecular   w e ig h t ,   in  

grams/mole.   These   r e l a t i o n s h i p s   have   u n c e r t a i n t i e s   o f   25   to   30  

percent   f o r   a   67   percent   confidence   l e v e l ,   and   are   based   on   over  

170   samples.

Possible   a p p l i c a t i o n s   o f   t h i s   r e l a t i o n s h i p   to   non-hydrocarbon  

mineral   e x p l o r a t io n   and   an   example   using   e va por i t e   minerals   are  

discussed.
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