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ON THE CAPABILITY OF HOLOGRAPHIC PHASE-SHIFT
INTERFEROMETRIC TECHNIQUE IN THE VISUALI-
ZATION OF LOW DENSITY FLOWS

1i Hua-yu Xu Chao-yi Shu Ji-zu Hu Jin-ming

(Institute of Mechanics, dcademia Sinica)

Abstract

Gas flows at high Mach numbers are usually associate with vory low gas density,
especially in simulating flight conditions at hign altitudes. In visualizing such flows
the question usually arises as to how th2 sensitivity of the optical method may be
increased.

Puper (2] has pointed out that, if the reference beam of holography has a certain
phaze-shift betweeinn the two exposures, a higher sensitivity can be achieved. Paper
[2] appends an experimental result in which the phase-shift value is n/2. The pre-
sent paper analyses the phase-shift interferometric technique in detail. According
to this analysis, when the phase-shift value is 7/2, a resolution limit about 1/1000
can be achieved. This is 25.4 times higher than the common double-exposure holog-
raphic method in which the phase-shift value is zero. Furthermore, the present paper
points out that when the phase-shift value increases from =n/2 to m, the sensitivity
also increase monotonously (for instance, when the phase-shift value is 0.89 n, a resolu-
tion limit about A/6000 can be achieved). The optimum phase-shift value is probably
near m. .

This paper presents some experimental results of a low density flow. Some pro-
blems in application of this technique are discussed.
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