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Abstract

This work represents a test bed for the first experiment in Iraq to
generate entangled photons by spontaneous parametric down conversion
process (SPDC). This is achieved by pumping a BBO crystal by a violet
diode laser with a wavelength of (405 nm) and an output power of (24
mW) to generate entangled photons with a wavelength 810 nm by
achieving type Il phase matching conditions.

This work was directed towards obtaining maximum coincidence
count rates between the entangled photons generated in a time window of
(20 ns).

The pumping source used in this experiment has a long linewidth
of (3 nm), this means that the coherence length (5.46x10° m) and the
coherence time (1.82 x10™%s) are very short, i.e., affecting the efficiency
of the spontaneous parametric down conversion process. In addition, the
single photon detection modules have low photon detection efficiency
(14%) at (810 nm). However, accepted results were obtained with a
coincidence count rate in the range of (11400-18000) counts/s by
controlling the phase matching conditions and studying the effect of using
BBO crystals with different thicknesses of (2 mm and 4 mm). The
maximum count rates of about (18000 counts/s) were obtained with a
(5*5*2) mm BBO crystal by which the problem of the short coherence
length of the pumping source was partially solved. And, the problem of
low photon detection efficiency for the single photon detection modules
was overcome as possible by isolating the setup from environment

background light.
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