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Mach-Zehnder Interferometers Based on Double Gratings
Deng Lin Lu Danfeng Qi Zhimei

i Xia Shanhong
State Key Laboratory of Transducer Technology ., Institute of Electronics, Chinese Academy of
Sciences, Beijing 100190, China

Balanced and unbalanced Mach-Zehnder interferometers were developed using two photoresist gratings
fabricated on slide glass substrate. One grating served as the beam splitter and the other as the beam recombiner. A
laser beam was incident on the first grating to produce multiple diffracted beams. The balanced interferometer used
two mirrors to reflect two symmetrical diffracted beams onto the second grating, making the two patterns diffracted
by the second grating completely superposed. The phase difference between the two components of one of the
superposed beams was measured with a photodetector

to induce the phase difference
Key words
1 5l E

=]

For the unbalanced interferometer, only one diffracted beam
was reflected upon the second grating, producing a diffraction pattern that completely overlaps with that from the

zeroth-order beam. Performance of the unbalanced interferometer was investigated by using a 50 xm-thick glass plate
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Fig. 1 Morphology and diffracton patterns of the

gratings. (a) photo of the grating taken by a
CCD cammera; (b) surface morphology of the
grating observed by using a microscope; (c)

diffraction patterns of the grating
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Fig. 2 Schematic diagram of (a) balanced; (b) unbalanced

double-grating Mach-Zehnder interferometers
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Fig. 3 Schematic diagram of modulating the optical

path length by rotating the glass plate
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Fig. 4 Interference pattern. (a) theoretically; (b) measured
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Fig. 5 Oscillation of the interference signal versus

refractive indices of liquid
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