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4th generat ion l ight  sources  provide the capabi l i t y  to 

i r radiate  so l ids  with X- rays  at  intensit ies  in  the range of 

optical  laser s .  At  high fo cuse d intensit ies  and sub -10 0 f s 

pulse  lengths ,  so l id  t arget s  t rans form to p lasmas at  several 

mi l l ions  of  de gre es  Kelv in .  D et ai le d X- Ray sp e c troscopy 

a l lows us  to  prob e the physic s  of  these dense p lasmas ,  and 

ini t ia l  result s  have chal lenge d our  under s t anding of  such 

basic  det ai ls  as  how many b ound s t ates  e x is t ,  and the rate  at 

which col l is ions  o ccur.  I t  app ear s  that  current  under s t anding 

of  dense p lasmas is  wo ef ul ly  inade quate.
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