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Watching a  s ingle  mole cule  move on i t s  intr insic  t ime scale 

has  b e en a  dream of  mo dern nanoscience.  We show how a 

s ingle  osci l lat ion c ycle  of  phase -s t able  inf rare d pulses  can 

accelerate  and re col l ide e le c trons  in  so l ids .  B y  combining 

this  idea with sub -angs trom spatia l  resolut ion of  scanning 

tunnel l ing microscopy we manage to  control  the ultraf as t 

quantum motion of  indiv idual  e le c trons  in  a  s ingle  orbit a l 

of  one mole cule.  Such e lement ar y  quantum pro cesses  a l low 

us  to  re cord f i r s t  s low - motion movies  of  indiv idual  v ibrat ing 

mole cules .
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