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Quantum	
  Mechanics	
  is	
  QM-­‐as-­‐QM	
  and	
  everything	
  
else	
  is	
  everything	
  else!	
  
“The	
  one	
  thing	
  to	
  say	
  about	
  art	
  is	
  that	
  it	
  is	
  one	
  thing.	
  
Art	
  is	
  art-­‐as-­‐art	
  and	
  everything	
  else	
  is	
  everything	
  
else.”	
  (Ad	
  Reinhardt)	
  
	
  



A	
  Vision	
  of	
  Quantum	
  Mechanics?	
  

Ad	
  Reinhardt	
  (American,	
  1913–1967)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Medium:	
  Oil	
  on	
  canvas	
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“Alle	
  Naturwissenschak	
  ist	
  auf	
  die	
  Voraussetzung	
  
der	
  vollständigen	
  kausalen	
  Verknüpfung	
  jeglichen	
  
Geschehens	
  begründet.”	
  	
  
(Albert	
  Einstein,	
  1910)	
  
Well	
  –	
  is	
  it?	
  
	
  
Anemp1ng	
  to	
  answer	
  this	
  ques1on	
  is	
  the	
  general	
  
theme	
  of	
  this	
  lecture.	
  We	
  will	
  analyze	
  the	
  
seemingly	
  puzzling	
  features	
  of	
  quantum	
  
(probability)	
  theory.	
  
Let’s	
  get	
  started!	
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4.	
  Applica1ons	
  
(1)  Founda1ons	
  of	
  “quantum	
  theory	
  of	
  experiments”	
  
(2)  Experiments	
  by	
  S.	
  Haroche	
  et	
  al.	
  (cavity	
  QED).	
  
(3)  Emergence	
  of	
  a	
  par1cle	
  track	
  when	
  par1cle	
  is	
  

repeatedly	
  illuminated	
  by	
  (independent)	
  light	
  pulses	
  
and	
  scanered	
  light	
  is	
  measured.	
  

Etc.	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  **********	
  
Effec1ve	
  quantum	
  dynamics	
  in	
  all	
  such	
  problems	
  can	
  be	
  
described	
  in	
  terms	
  of	
  a	
  (small	
  perturba1on	
  around	
  a)	
  
quantum	
  Markov	
  process,	
  i.e.,	
  Lindblad	
  dynamics.	
  This	
  
theme	
  is	
  developed	
  in	
  joint	
  work	
  with	
  De	
  Roeck;	
  (on	
  
QBM).	
  



“In all my films, I have been faithful 
to these suspension points in the 
conclusions. Besides, I have never  
written the word ‘END’ on the 
screen.”  
(Federico Fellini) 

“Everyone	
  wants	
  to	
  understand	
  art	
  (physics).	
  
Why	
  don’t	
  we	
  try	
  to	
  understand	
  the	
  song	
  of	
  a	
  
bird?	
  Why	
  do	
  we	
  love	
  the	
  night,	
  the	
  flowers,	
  	
  
everything	
  around	
  us,	
  without	
  trying	
  to	
  
understand	
  them?	
  But	
  in	
  the	
  case	
  of	
  a	
  
pain1ng	
  (result	
  in	
  physics),	
  people	
  think	
  they	
  
have	
  to	
  understand.”	
  (Pablo	
  Picasso)	
  
	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  	
  Thank	
  you	
  for	
  listening!	
  



“What	
  is	
  beMer	
  than	
  -­‐	
  	
  when	
  the	
  work	
  is	
  done,	
  
with	
  a	
  mind	
  free	
  of	
  all	
  worries	
  and	
  1red	
  from	
  
efforts	
  to	
  the	
  benefit	
  of	
  others	
  –	
  to	
  return	
  to	
  our	
  
home	
  and	
  lie	
  down	
  to	
  rest	
  on	
  the	
  bed	
  we	
  so	
  
desired?”	
  	
  
	
  	
  	
  (Catullus,	
  as	
  quoted	
  in	
  the	
  Villa	
  Cimbrone)	
  


