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Let us consider a two-level resonant medium with a single Loretzian absorption line and 
assume that its central frequency coincides with the central frequency of the biphoton field. In 
this case, Eq. (8) takes the form  
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By performing the Fourier transformation, we obtain the following impulse-response function 
of the resonant medium: 
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where  xJ1  is the Bessel function of the first kind, and  x is the step function that is equal to 

0 for ,0x 1 for ,0x and 1/2 if .0x  

To be more specific, consider the Gaussian spectral amplitude of the biphoton field: 
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so that its autocorrelation function reads 
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The coherence time and spectral FWHM of the biphoton field are  /2ln2coh  and 

 2ln22 , respectively. 

Since    ,*   bb HH   from Eq. (8) we obtain: 

             ,2222
2

1
22

2

1
2020   ttdtSSPtHtdtSPP bbc   

Where 

   
2

0    bHFdP . 

Thus, the shape of the HOM dip, which is described by the function    , cc PP   contains 

information about the impulse response function of the resonant medium through its 
convolution with the autocorrelation function of the biphoton field. 
 If the field coherence time is short (broadband field), the HOM dip becomes a function 
of the impulse response function only.  Indeed, in this case we have 
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where  xIn  is the modified Bessel function of the first kind, and 
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Finally, let us consider the case of broadband field and optical thin medium when 2Tcoh    

and .1L Taking into account that     ,20
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 F  we obtain 
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so that 
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The first two terms in the square brackets describe the HOM dip that is observed without a 
resonant medium. The third term describes contribution of the optically thin resonant medium. 
It can be seen that the HOM dip becomes asymmetrical. For sufficiently large delay times 

)3( coh  , the coincidence counting rate exponentially approaches 

    ,75.0121 2TLP cohc   which is slightly less than the value 1/2 observed without the 

resonant medium.  


