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Fresnel-Arago’s interference experiment in the single-photon region has been carried out
using short optical pulses and a photon-counting image acquisition system. Picosecond optical
pulses at the wavelength of 410 nm, which are second harmonics of pulses generated from a
gain switched diode laser, have been used as a light source. The pulse duration and the
repetition rate were less than 40 ps and 10 MHz, respectively. Under the single-photon region,
where the incoming rate of photon in front of the double slits is 1.12x10% photons/s, a single
photon exists in every 90 pulses. Two polarizers are behind each slit of the double slit, and
the polarized angle is inclined by +45° and —45° to the slit direction. The interference
patterns have been observed for linearly and circularly polarized incident light to the double
slit, with and without an analyzer placed on a rotating mount in front of the photon-counting
image acquisition system.
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Fig. 1 Setup for interference experiment of polarized light in the single-photon region.
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Fig. 2 Intensity distribution and its profile,
observed without the analyzer. No interference
pattern appears. An arrow represents the posi-
tion of the optical axis. The same applies to the
following pictures.
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Fig. 3 Intensity distribution and its profiles, observed when the analyzer is set at the

various angles; (a) 0° (b) 90° (c) 45° (d) —45°

Interference patterns appear in

(a) and (b), where the maxima and the minima of the intensity is reversed.
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Fig. 4 Interference pattern observed when the
incident light has circular polarization. The
pattern is shifted by a half of the interval
between the maxima and the minima of the
intensity.
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