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Emerging ultraf as t  X- ray  l ight  sources  op en new p ossib i l i t ies 

to  prob e dy namic s  in  atomic ,  mole cular,  and condense d phase 

s ys tems across  mult ip le  spat iotemp oral  scales  and ranges  of 

comple xit y.  I  wi l l  present  e xamples  of  our  work  on monitor ing 

couple d e le c tronic- nuclear  motion in  organic  mole cules 

and noble  gas  c lus ter s  as  wel l  as  photoinduce d charge 

trans fer  dy namic s  in  mole cular  and mole cule -semiconduc tor 

heteros truc tures  by ultraf as t  inner-shel l  sp e c troscopy and X- ray 

scat ter ing te chniques . 
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