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SR Loop in a Photothermal Interferometer
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Experimental Setup

Introduction

The photothermal interferometer is being investigated for . 84 \.
possible use as a chemical detection sensor in chemical warfare. drive for balancing interferometer ¢ &
The purpose of this project was to develop a feedback loop which « Determine direction & size of steps via examination of 15 . W
controls a piezoelectric transducer. This software interface was and 2" derivatives of position vs. signal difference curve Ve
developed to both control the piezoelectric transducer and to «  Only activate feedback loop when IR beam excitation is
reduce mechanical interaction with the interferometer. The off

 Use LabView (Fig 2.) to control position of piezoelectric

interface also automates the feedback process to reach quadrature
in a more systematic fashion and reduces downtime.
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A HeNe Laser used 1n conjunction with an IR Beam to analyze a
gaseous sample of a chemical at some minute concentration.
Using a Jamin plate interferometer configuration, the laser beam
1s split in half through a beam splitter, producing two beams of
equal intensity and frequency. If the beams are not balanced
prior to the introduction of IR beams, results could be skewed
due to thermal drift. The reason there is such a high concern
about “balancing” the beams 1s that at this critical point the

*Beam i1s fired from the HeNe laser

P Gather data

*Beam 1s split by etalon plate

IR laser is turned on and chopped at 72 duty cycle

Take the averaged difference of
the values of the beam intensities

*Beams are recombined, with the phase change, in etalon #2

*Beams are then reflected to photodetectors, and processed by
LabView

Are beam values within tolerance
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