
“Each	
  photon	
  then	
  interferes	
  only	
  	
  
with	
  itself.	
  Interference	
  between	
  two	
  
different	
  photons	
  never	
  occurs.”	
  
	
   	
   	
   	
   	
   	
   	
   	
   	
   	
  -­‐P.A.M.*	
  Dirac	
  	
  









(A)	
  Phase-­‐contrast	
  images	
  of	
  a	
  single	
  Bose	
  
condensate	
  (leF)	
  and	
  double	
  Bose	
  condensates,	
  
taken	
  in	
  the	
  trap.	
  The	
  distance	
  between	
  the	
  two	
  
condensates	
  was	
  varied	
  by	
  changing	
  the	
  power	
  of	
  the	
  
argon	
  ion	
  laser-­‐light	
  sheet	
  from	
  7	
  to	
  43	
  mW.	
  (B)	
  
Phase-­‐contrast	
  image	
  of	
  an	
  originally	
  double	
  
condensate,	
  with	
  the	
  lower	
  condensate	
  eliminated.	
  	
  



Published by AAAS 

Fig. 3. (A) Fringe period versus power 
in the argon ion laser-light sheet.  

Fig. 2. Interference pattern of two expanding condensates 
observed after 40 ms time-of-flight, for two different powers 
of the argon ion laser-light sheet (raw-data images).  









Usually	
  need	
  birefringent	
  crystal,	
  in	
  order	
  to	
  have	
  phase-­‐matching	
  
(momentum	
  conservaOon)	
  in	
  the	
  presence	
  of	
  crystal	
  dispersion:	
  
	
  
Kp	
  =	
  Ks	
  +	
  Ki	
  à	
  	
  ωpn(ωp)/c	
  =	
  ωsn(ωs)/c	
  +	
  ωin(ωi)/c	
  	
  	
  	
  	
  	
  	
  (using	
  v	
  =	
  c/n	
  =	
  ω/k)	
  
	
  
E.g.,	
  for	
  degenerate	
  SPDC,	
  ωs	
  =	
  ωi	
  =	
  ωp/2,	
  

	
  	
  
ωpn(ωp)	
  =	
  ωpn(ωs)/2	
  +	
  ωpn(ωi)/2	
  à	
  n(ωp)	
  =	
  n(ωs)/2	
  +	
  n(ωi)/2.	
  
This	
  is	
  only	
  true	
  if	
  the	
  index	
  doesn’t	
  depend	
  on	
  the	
  frequency/
wavelength.	
  	
  
	
  
To	
  compensate	
  this,	
  we	
  use	
  crystals	
  that	
  have	
  different	
  index	
  of	
  
refracOon	
  for	
  ordinary	
  and	
  extraordinary	
  polarized	
  light:	
  
E.g.,	
   	
   	
  ne(ωp)	
  =	
  no(ωs)/2	
  +	
  no(ωi)/2	
  
	
  
	
  


