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•  A	
   20	
   to	
   30	
   ns	
   pulse	
   drives	
   the	
  
system	
  with	
  a	
  steady	
  shockwave,	
  
creaKng	
   shear	
   flow	
   between	
   a	
  
low	
   density	
   foam	
   and	
   a	
   high	
  
density	
  plasKc.	
  

Shock-wave driven laser hydro experiments 

Analysis August 2013 results 

•  The	
  Kelvin-­‐Helmholtz	
  instability	
  is	
  one	
  of	
  the	
  most	
  
common	
   hydrodynamic	
   instabiliKes,	
   and	
   is	
  
prominent	
  in	
  astrophysics	
  and	
  fusion.	
  

	
  
	
  

	
  

	
  
	
  
	
  
	
  
	
  

•  In	
   our	
   first	
   campaign,	
   Kelvin-­‐Helmholtz	
   growth	
   may	
   have	
  
been	
  limited	
  by	
  a	
  higher	
  than	
  anKcipated	
  compression	
  of	
  our	
  
foam,	
  resulKng	
  in	
  a	
  smaller	
  instability	
  relevant	
  region.	
  

•  By	
  increasing	
  our	
  drive	
  from	
  20	
  ns	
  to	
  30	
  ns,	
  we	
  were	
  able	
  to	
  
extend	
   the	
  duraKon	
  of	
  our	
   steady-­‐drive	
  condiKons	
  and	
   look	
  
later	
  in	
  Kme.	
  

•  At	
   late	
   Kmes,	
   we	
   were	
   able	
   to	
   observe	
   Kelvin-­‐Helmholtz	
  
structure.	
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The Kelvin-Helmholtz instability 
is commonly observed between 
cloud layers in gas giants, and 
among the convective processes 
of the sun. 
 
Left: NASA, Voyager 1 (1979) 
Right: NASA/SDO/Astrophysical 
Journal Letters 
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•  The	
   growth	
   rate	
   of	
   the	
   modulaKons	
   is	
   in	
   good	
  
agreement	
   with	
   simulaKons,	
   unKl	
   they	
   are	
  
disturbed	
   by	
   entrained	
   material	
   from	
   the	
  
ablaKon	
  surface.	
  

	
  

	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
	
  
This	
  data	
  is	
  the	
  first	
  lab	
  observaKon	
  of	
  single-­‐mode,	
  
Kelvin-­‐Helmholtz	
   instability	
   evoluKon	
   in	
   a	
  
supersonic	
  flow.	
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Shot 6, t = 65 ns
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KH13 − Shot 6 − 100 µm, 40 ns
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1.2•  A	
   h igh	
   convecKve	
  
Mach	
   number	
   inhibits	
  
the	
   growth	
   of	
   the	
   KH	
  
instability	
   and,	
   in	
   the	
  
limit	
  of	
  M	
  à	
  √2,	
   shuts	
  
down	
  growth	
  enKrely.	
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•  Top	
   right:	
   Contour	
   of	
  
experimental	
   data	
  
plo]ed	
  over	
  a	
   full	
   2D	
  
simulaKon.	
  

•  Bo*om:	
   Comparison	
  
to	
   pure	
   shear	
   flow	
  
simulaKon,	
   at	
   high	
  
and	
   low	
   convecKve	
  
Mach	
  numbers.	
  

•  Top	
   le.:	
   Table	
   of	
   predicted	
  
and	
  measured	
  values.	
  

•  Bo*om	
   le.:	
   Revised	
   2D	
  
simulaKon	
  

•  Bo*om	
   right:	
   Experimental	
  
data	
  


