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V o i d  f o r m a t i o n  o c c u r s  i n  a  l a r g e  n u m b e r  o f  r e a l  w o r l d  i m p a c t  p h e n o m e n a ,  
r a n g i n g  f r o m  t h e  f a m i l i a r  r a i n  d r o p l e t s  f a l l i n g  i n t o  p u d d l e s  t o  s u c h  l a r g e - s c a l e  
p h e n o m e n a  a s  a s t e r o i d s  i m p a c t i n g  o n  p l a n e t s  [ 1 ] .  T h e  l a r g e  i m p a c t  v e l o c i t i e s  o f  
a s t e r o i d s ,  t y p i c a l l y  o f  t h e  o r d e r  o f  ~ 1 2  k m / s ,  i n d u c e  s t r e s s e s  f a r  b e y o n d  t h e  p o i n t  
a t  w h i c h  a n y  m a t e r i a l  w i l l  y i e l d .  I n  [ 2 ]  w e  s t u d i e d  t h e  i m p a c t  o f  a  s t e e l  b a l l  o n  
v e r y  f i n e ,  s o f t  s a n d .  H e r e  w e  a n a l y z e  t h e  i m p a c t  o f  a  d i s c  o n  a  f l a t  w a t e r  s u r f a c e .  
T h e  f o r m a t i o n  a n d  c o l l a p s e  o f  t h e  v o i d  c r e a t e d  d u r i n g  t h e  i m p a c t ,  i s  s t u d i e d  b o t h  
e x p e r i m e n t a l l y  a n d  n u m e r i c a l l y .   
I n  t h e  e x p e r i m e n t s ,  a  d i s k  o f  r a d i u s  R  i s  p u l l e d  d o w n  i n t o  a  w a t e r  t a n k  b y  m e a n s  
o f  a  l i n e a r  m o t o r .  T h e  m o t o r  a l l o w s  f o r  p r e c i s e l y  c o n t r o l l e d  c o n s t a n t  v e l o c i t i e s  o f  
t h e  d i s k ,  r a n g i n g  f r o m  U = 0 to 5 m/s. The presence of the free surface and the 
short duration of the phenomenon suggest that the effects of viscosity can be 
neglected during the formation and collapse of the void. An inviscid model can 
therefore be adopted, which is efficiently solved numerically by means of a 
boundary integral method. F igure 1 shows that the simulations are in excellent 
agreement with the experimental void formation and collapse. As can be seen in 
F igure 2, the depth of the void closure divided by the disk radius d � /R scales 
with the sq uare root of the F roude number, defined by F r = U

�

/gR, for both 
experiments ( blue error bars)  and simulations ( red dots) . 
As the walls of the void come together on the axis of symmetry at the end of the 
collapse, the destruction of the radial liq uid momentum produces a large 
pressure spike which creates two jets of water, one shooting up straight into the 
air ( F igure 3 a) , and one down, piercing the void enclosed by the collapse ( F igure 
3 b) .  
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