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Among many candidates for quantum bits, photons are the only quanta whose quantum state 
can be transmitted over long distances. Our recent activities on single photon sources and 
quantum phase gates ( QPGs ), which are indispensable for quantum information processing 
using photons, is overviewed. 
 

1.Single photon sources using parametric down conversion  
There have been very active researches to realize 

single photon sources using small light-emitters like 
quantum dots, single molecules. Some difficulties, 
however, may exist in these schemes. One is the 
difficulty to correct the emitted photons, and another is 
the wavelength tunability. 
  A single photon source using parametric down 
conversion is an alternative candidate which 
overcomes these difficulties[1]. We have recently 
reported a method to generate parametric fluorescence 
into two small spots [2]. Because the generated twins 
are concentrated to the spots, we observed that the 
ratio of coincidence count rate to single count rate was 
80%, where the loss at filters and the quantum 
efficiency of detectors were compensated.  
  In this paper, we report our recent progress in 
constructing the single photon generation experiment. 
 

3. Simple quantum controlled not gate and quantum filter using linear optics  
 We showed that a beam splitter of reflectivity one-third can be used to realize a quantum phase 
gate operation if only the outputs conserving the number of photons on each side are 
post-selected[3]. We also invented an optical filter that transmits photon pairs only if they share 

 

 

Fig.1 A high quantum efficiency 
multi-photon counter 



the same horizontal or vertical polarization, without decreasing the quantum coherence between 
these two possibilities[4].  
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Fig.2 The simple quantum C-Not gate 


