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Why to build this sensor?
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Main Components?
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Light modulation by moving surfaces

Stationary

Laser beam
surface
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What i1s Confocal Fabry-Perot Interferometer?
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How does 1t work?
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Practical Considerations

Light Intensity
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Drifts In the laser frequency
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Drifts in the Length of CFPI
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Very small signal
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He-Ne laser spectrum
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Analyzer
Light
He-Ne Laser 6' detector
FSR =2 GHz

Oscilloscope

Ramp on the PZT of the
spectrum analyzer

FSR =2 GHz
<€

750 MHz

Light Intensity

He-Ne laser
spectrum

High voltage

12




He-Ne laser spectrum
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Why does the frequency drift?

He-Ne laser Ne atom
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Changes in the laser cavity length
cause frequency drifts
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Estimate of temperature change

What AT that causes Af =1 MHz?

fn = For glass tube,
2L . . |
coefficient of linear expansion

Af AL 9 x 10%/K
- T =a AT

AT = 0.25mK

AL ~ 1nm For a laser tube of 30 cm length

Control the temperature of the laser tube
to better than 0.25 mK

Fortunately, there are many ways to do this!



Stabilizing the laser

Compare the intensities of the two main modes
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Stabilizing the laser
How to separate modes spatially?
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Stabilizing the laser

Polarization of laser modes
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Stabilizing the laser
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|_aser stabilization Circuit
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Stabilizing the laser

Stabilizing circult is
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Stabilizing the laser
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Stabilizing the laser
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Locking CFPI to laser

Compare transmission to a reference voltage
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Locking CFPI to laser circult
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Locking CFPI to laser

Transmission of CFPI when it is locked to the laser
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Setup
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X = A sin(2rf, t)
Response 1 nm - CFPI

surface > :(: j .| Light
detector

What is |, and ¢
as a function of f?

|, 1s linearly proportional to A
For convenience, take A =1 nm
Express I, inunits of I,

Light Intensity

—
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Shifts caused by
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Response

1000 x (Response 1 /1 )
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X = Asin(27cf t)
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x=A sin(27cf t) CFPI
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Calibration

Laser

Fast Light
Detector
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Comparison with PZT transducer
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Comparison with PZT transducer
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Comparison with PZT transducer

PZT transducer ~ 40 more sensitive than our laser detector

laser detector sensitivity o \/Iaser power

Only 30 uW of the laser power is used in our case

Comparable sensitivities of that of PZT transducers should
be attained if we can channel 50 mW of the laser power
though our detector
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Comparison with PZT transducer
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Comparison with other noncontact transducers
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