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Fig. 1. Experimental Setup.
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After the correlated two-photon imaging, so-called 'ghost imaging', with entangled photons  

from spontaneous parametric down conversion is observed(1), many experimental and theoretical 

studies of ghost imaging with classical light sources have been done in recent years(2,3). In this 

study, we report an experimental study of ghost imaging with pseudo-thermal light at high 

intensity regime.

A schematic of the experimental setup is shown in Fig. 1. The chaotic pseudo-thermal light 

source consists of a diode laser and a rotating ground glass. The incident pseudo-thermal beam 

splits into two optical paths. In the path A, the transverse plane is scanned by a point detector, 

which is made up of a detector and 62.5 μm core mutimode optical fiber so that the pixel size is 

defined by 62.5 μm. In the path B, a double slit (1 mm separation, 0.2 mm width) is placed at a 

distance of 100 mm from the source and a bucket detector including a short focal length lens (25 

mm) is placed after the object. The photo-current signal of each detector is digitized and saved to 

the computer.

It is well known that the cross correlation of the intensity fluctuation of two beams provides a 
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Fig.2 . Normaliz ed temporal c orrelation of  

the intensity  f luc tuation v s. time 

dif f erenc e. T he inset indic ates the 

applied v oltage to the rotating 

motor. 

     

Fig.3 . Ghost image :  Normaliz ed c orrelation 

of  the intensity  f luc tuation at τ=0  v s. 

transv erse position of  sc anning f ib er.
  

measurement of the degree of second-order correlation for the input beam : 

〈    〉         . For that purpose, the DC components of the digitized 

photo-current signals are eliminated and the cross correlation function of the two AC components of 

the photo-current signals is obtained. Fig. 2 shows the normalized cross correlation of intensity 

fluctuation as a function of time. With this setup, we can measure both temporal and spatial 

correlation. By changing the rotation speed of the ground glass, the coherence time of our 

thermal-like source is easily engineered. 

When dA=dB, the ghost image is obtained as shown in Fig. 3. The point to point spatial 

correlation is confirmed with an equal size image. Since any classical spatial correlation is washed 

out by the bucket detector, the ghost imaging with correlation measurement of intensity fluctuation 

can be understood as a two-photon correlation effect.
(3)

In summary, we will present the experimental observation of ghost imaging with a classical light 

source at high intensity regime.
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