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Fixed Couplers PD-1001 Interferometric Sensing
« 954P Fixed Ratio PM Coupler Industrial Measurement Systems
(products/?id=16)
e 954 Fixed Ratio SM Coupler General Description
(products/?id=18)
e 954P-P WDM PM Coupler The PD-1000 is a fringe tracking interferometer composed of a control unit that contains a stabilized
(products/?id=15) laser diode source, uses a fiber optic cable for transmission and reception of the optical signal, and is
« 968P Polarization Splitter/Coupler independent of light amplitude. The system is compatible with a variety of interferometers, which may
(products/?id=19) be configured as bulk optic devices or fiber optic devices. The system can operate with a variety of
measurands where optical path length changes are caused by changes in distance or refractive
index.

Coupler Arrays
General Specifications

) Power: 117/220 V AC, 1 Amp
* Spliceless PM Coupler arrays Dimensions: 17.75" x 11.75" x 5.25"
(products/?id=20) Weight: 10 Ibs.
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Variable Ratio Couplers

¢ Model 905/905P/905(P)-M
(products/?id=21)

Piezo Fiber Stretchers

e 915B (products/?id=22)

e 916B (products/?id=24)

e Model 914 Controller (products/?
id=23)

Non-contact Displacement Sensor

e PD-1001 (products/?id=25)

Evanescent Access Blocks

o 953(P)/903(P) (products/?id=27)

Patch Cords

e Fiber-optic patch cords (products/?
id=28)
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Environment: Operation: +10 to +35 deg C
Storage: -20 to +50 deg C

Laser Wavelength: 780 nm
Fiber Connectors: FC/APC

Applications

Examples of interferometers include a non contact probe for measurement of displacement and
vibration, based on a Fizeau cavity, where the reflection from a fiber tip and that from a target interfere
to give optical fringes. The advantage of this arrangement is that the target need not be critically
aligned. The returned light is dependent on target angle and distance from the optimum focus resulting
in a typical range of 2mm for a 10mm working distance and a maximum angular target error of 1
degree. Both software and front-panel LED indicators flag performance limits.

Other applications are dependent on the interferometer configuration. Refractive index changes can be
monitored by using transparent cells where the medium contained in the cell changes refractive index.
Strain can be measured by all-fiber interferometers, where a length of fiber in a Mach Zehnder or
Michelson arrangement is stretched proportional to the strain induced by some mechanical means.

Variants (/products/?id=26)

Performance
Operational Modes:

There are two modes of operation: a high-resolution mode, which tracks target motion to within 1
nanometer, and a low-resolution mode which tracks target motion to 0.4 micron accuracy. The limiting
target speed in high-resolution mode is 300 microns/sec. When this tracking rate is exceeded, the unit
switches to the low-resolution mode, which allows a larger target motion of 20 mm/sec.

Standard Amplitude and Frequency Response:
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Frequency Response of PD-1000
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Figure 1 above shows the frequency response characteristic for both modes.

In Surface Profiling Applications the low frequency response is more important as it limits the
maximum speed of the target. Maximum peak-to-peak amplitude, A, and frequency, F, are related by:

F= max tracking rate / TTA,
where Ais in mm and F is in Hz.
In low-resolution mode the maximum tracking rate is 20mm/sec:
Thus, Maximum frequency (Hz) = 20/mTA,
where A is the maximum peak-to-peak amplitude in mm.
Or, Maximum peak-to-peak amplitude (mm) = 20/mTF,
where F is the maximum frequency in Hz.
In high-resolution mode the maximum tracking rate is 300 microns/sec:

Thus, Maximum frequency (Hz) = 0.3/mA,
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where A is the maximum peak-to-peak amplitude in mm.

Or, Maximum amplitude (mm) = 0.3/mTF,
where F is in Hz.

Where vibration or smaller amplitude surface texture is present the higher frequency response is
important. Above 100 Hz the amplitude begins to roll off from nominally 1 microns peak-to-peak to 0.2
microns at 50 KHz

For higher frequency applications such as acoustic signals an interferometer that has a maximum path
length change of +/- 0.2 microns peak-to-peak allows a flat response to 50 kHz. Acoustic sensors
made from cylinders and diaphragms are an example.
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