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Correla'on-‐Enhanced	  Collisions,	  	  à	  la	  Salpeter	  
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Recent DoE/HEDLP funds enabled purchase of laser equipment 
to cool and diagnose plasmas below 10-5 eV.  More precise 
cxperiments will directly address the theory controversy over 
"equilibrium" vs "dyamical" screening in close energetic collisions. 
	  

Salpeter	  predicted	  that	  the	  nuclear	  fusion	  rate	  in	  a	  dense,	  strongly	  correlated	  	  plasma	  
(e.g.,	  a	  white	  dwarf	  star)	  is	  enhanced	  by	  inter-‐par'cle	  correla'ons.	  The	  predicted	  
enhancement	  is	  approximately	  	  exp(Γ),	  	  where	  	  Γ	  	  is	  the	  correla'on	  parameter.	  
	  

Our	  measurements	  (dots)	  clearly	  show	  the	  large	  	  κ	  suppression,	  
and	  show	  enhancement	  at	  low	  T	  and	  high	  density	  only	  (n7=	  1.8,	  2)	  
where	  	  Γ>1.	  	  	  Collec'ng	  the	  data	  on	  a	  single	  graph	  shows	  
enhancements	  	  f(Γ)	  	  up	  to	  9	  orders	  of	  magnitude	  (Anderegg	  2013).	  

Dubin	  (2008)	  proved	  that	  this	  is	  isomorphic	  to	  
enhanced	  perp-‐to-‐parallel	  collisions	  in	  a	  pure	  ion	  
plasma	  at	  low	  temperatures.	  	  For	  T<10-‐3eV	  and	  strong	  
magne'za'on	  (large	  κ),	  an	  adiaba'c	  invariant	  suppresses	  collisions	  
(solid	  curves),	  but	  correla'on	  re-‐enhances	  them	  (dashed	  curves).	  
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