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Considerable d i f f e r e n c e  e x i s t s  between repor ted  va lues  o f  t h e  c r a t e r  s i z e /  
p r o j e c t i l e  s i z e  r a t i o  i n  t h e  range 12 t o  20 km s - l .  Two l a b o r a t o r i e s  
r e p o r t i n g  ex tens ive  d a t a  i n  t h a t  range a r e  i n  s i g n i f i c a n t  d isagreement ,  
Considering t h a t  t h e  r a t i o  o f  c r a t e r  d i a m e t e r / p r o j e c t i l e  diameter i s  employed 
i n  mic rocra te r  popu la t ion  s t u d i e s ,  i t  i s  r e l e v a n t  t o  examine t h e  e x t e n t  o f  
t h a t  d isagreement ,  

P r o j e c t i l e  v e l o c i t y  ranges a t t a i n e d  i n  d i f f e r e n t  l a b o r a t o r i e s  a r e  shown i n  
Figure  1 ,  Gault  (1) and C a r t e r  and McKay (2) went on ly  t o  7  km s - l ,  and 
bicDonnel1 e t  a1 ( 3 )  had inadequate d a t a  t o  d e f i n e  a  curve ,  s o  f o r  d a t a  above 
12 km s - l  we have t h e  t h r e e  groups whose d a t a  i s  r ep resen ted  i n  Figure  2 .  
The d a t a  of  Leont lev  e t  a1 (4)  was f o r  i r o n  a g a i n s t  aluminum, s o  we have 
s e l e c t e d  d a t a  f o r  i r o n  p r o j e c t i l e s  p resen ted  by Bloch e t  a1  (5) of  t h e  
Heidelberg group (5 ,6 ,7)  and f o r  i r o n  and aluminum p r o j e c t i l e s  from Vedder 
and Mandeville ( 8 ) ,  

To o b t a i n  t h e  d a t a  shown i n  Figure  2, Bloch e t  a1  (5) used a  2  MV Van de  
Graaff  t o  a c c e l e r a t e  i r o n  p a r t i c l e s  (10-l4 t o  gm) up t o  30 km s-1 a g a i n s t  
quar tz  g l a s s  and n o r i t e  t a r g e t s ,  They obta ined a  s t r a i g h t  l i n e  gra& i n  which 
p i t  d i a m e t e r / p r o j e c t i l e  d iameter  v a r i e d  wi th  v e l o c i t y  V a s  D/d V '  ; f o r  
example D/d = 2.2 a t  20 km s-1 f o r  Fe a g a i n s t  q u a r t z  g l a s s ,  

Leont lev  e t  a1  (4 )  a c c e l e r a t e d  s p h e r i c a l  p a r t i c l e s  o f  va r ious  k inds  a g a i n s t  
metal and polyethylene t a r g e t s ;  shown i n  Figure  2  is  t h e i r  d a t a  d e s c r i p t i v e  
o f  Fe p a r t i c l e s  (10-lo t o  gm) impacting A l ,  b u t  o t h e r  m a t e r i a l s  show t h e  
same t r e n d :  t h e  D/d r a t i o  e x h i b i t s  a  sha rp  ' n c r e a s e  i n  s l o p e ,  from a  
dependence a s  V*62 below 12 km s-' t o  a  V 3'0' dependence above t h a t  v e l o c i t y .  

Vedder and Mandevil le (8) employed a  v e r t i c a l  micro a r t i c l e  a c c e l e r a t o r  t o  
p r o j e c t  p a r t i c l e s  o f  mass i n  t h e  range 10-13 t o  lo-'' gm up t o  15 km 5-1. In 
Figure  2  i s  shown t h e i r  c e n t r a l  p i t  d a t a  f o r  A 1  and Fe a g a i n s t  soda l ime g l a z s  
(SLG), which a r e  c h a r a c t e r i z e d  by dependences of  v . ~ ~  and v * ~ ~ ,  r e s p e c t i v e l y .  
For r e l a t i v e  comparison we a l s o  g ive  spa11 d a t a  f o r  A 1  a g a i n s t  SLG, f o r  which 
D/d a vs50.  I f  e x t r a p o l a t e d  t o  20 km s-l t h e i r  p i t  d a t a  g ives  D/d = 2.2  f o r  
Fe+SLG . 
Although it tends  t o  suppor t  t h a t  o f  Bloch, t h e  d a t a  o f  Vedder does n o t  
extend convincingly  i n t o  t h e  12-20 km s-1 range,  s o  t h e  documented discrepancy 
lies between t h e  o t h e r  two groups: Bloch does n o t  observe  t h e  sha rp  s l o p e  
change repor ted  by Leont lev  a t  12 km s - l ,  A t  20 km s-1 L e o n t l e v l s  r a t i o  i s  
about 20.5 which i f  d iv ided  by a  t y p i c a l  r a t i o  Dspall /D  pit Q ~ 3 y i e l d s D / p % 7 ,  
compared t o  Blochls  2.2.  
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One might hypothesize  t h a t  t h e  discrepancy l i e s  i n  t h e  f a c t  t h a t  L e o n t l e v t s  
d a t a  was f o r  A 1  t a r g e t s  and Bloch t s  was f o r  g l a s s  o r  n o r i t e .  However exper i -  
ments done by t h e  Heidelberg group (6 ,7)  included A 1  t a r g e t s  f o r  which they  
repor ted  l i n e a r  curves ,  I n  f a c t  t h e  D/d r a t i o  has seemed r e l a t i v e l y  
i n s e n s i t i v e  t o  m a t e r i a l  d i f f e r e n c e s ,  a s  evidenced f o r  example by t h e  c lose -  
ness  o f  t h e  Al+SLG, Fe+SLG and Fe-tQuartz curves  shown i n  Figure  2 ,  Another 
f a c t o r  might be t h a t  t h e  v a p o r i z a t i o n  t h r e s h o l d  f o r  nonporous m a t e r i a l s  l i e s  
i n  t h e  range 12-20 km s-l,  though i n  any case  t h e  amount o f  vapor- 
i z e d  m a t e r i a l  i s  expected t o  be  small  wi th  r e s p e c t  t o  t h e  mechanically 
excavated m a t e r i a l  (9 ,10,11) .  

In  summary, t h e  impact d a t a  o f  Bloch e t  a1  (5) and of Leont 'ev e t  a1  (4) a r e  
i n  s i g n i f i c a n t  disagreement i n  t h e  12 -20  km s - l  range,  and t h e i r  p r e d i c t i o n s  
f o r  t h e  r a t i o  o f  p i t  d i a m e t e r / p r o j e c t i l e  d iameter  d i f f e r  by a f a c t o r  o f  
3 a t  20 km s-l .  F u r t h e r  d a t a  i s  c l e a r l y  needed. 
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