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Spontaneous parametric down-conversion (SPDC) is one of the convenient sources of entangled photon fields.
These photons are entangled in position, momentum and polarization. In all the previous studies pump field
was considered to be spatially fully coherent. Recently, Jha and Boyd [1] showed theoretically that the spatial
coherence properties of the pump field were entirely transferred to the down-converted two-photon field.
Recently, the effect of atmospheric turbulence on the entangled photon fields produced by the down-conversion
of the fully spatially coherent pump has been reported [2-3]. However, the effect of atmospheric turbulence
on the entangled photon fields produced by partially coherent pump beam has not been reported yet. Re-
cently, a theoretical model for the influence of atmospheric turbulence on entangled photon fields produced
by partially coherent dark hollow beam has been reported [4]. It has been shown that the detection probabil-
ity of the entangled two-photon field is higher and less susceptible to turbulence if the field is produced by a
lower mode of partially coherent pump beam.
In the present paper, we have theoretically studied the influence of atmospheric turbulence on entangled
photon fields produced by spatially partially coherent pump beam. We show that the photon field produced
by spatially partially coherent pump beam is less affected by atmospheric turbulence than the photon field
produced by the fully spatially coherent pump beam. Present work provides new insights into the nature
of SPDC emission by considering pump beam spatially partially coherent and have application in free-space
quantum communication.
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