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The signal-to-noise ratio in interference measurement

Song Zhéngfang

(Anhui Institute of Optics & Fine Mechanics, Academia Sinica)

Abstract, Upon the basis of modern wave propagation theory in a
random medium, the analytical expressions of the interferogram’s sig-
nal-to-noise ratio are derived in this paper,starting off with second-order
mutual coherence function Several results for different condition are di-
scussed, These show that\$h¥' signal-to-noise ratio is dependent on the
wave length,width of the wave beam,propagating distance,turbulent inten-
sity, and et cetera, Calculations indicate that the correlation of the
intensity fluctuation plaies an important role and the focused beam
has not any predominance in comparison with the collimated beam,
The interferogram?’s signal-to-noise ratio will tend towards a constant
under a certain condition, which can be interpreted by the saturation

effect of optical intensity fluctuation,
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Fig.2 Signal-to-noise ratio of a collimated Fig. 3 Signal-to-noise ratio of a collimated
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Fig.4 Signal-to-noise ratio of a collimated
beam as a function of Fresnel

number
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Fig, 5 Signal-to-noise ratio of a focused

R AR 1992¢F9H20H



