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Course description and syl labus

Chinese name

T¥B B S N H] English

English name

language
Optical Interferometry: Techniques and Applications

Total credit
hours and
distribution

16 Class 14 semester 2014-2015spring

Discussion 2 Credit hours per | 16

week

Experiment

Others

Description

This course delves into a sub-field of optical metrology, called Displacement
Measuring Interferometry, which is a critical technology for providing traceable
calibration for position sensors and equipment. Many precision systems that require
accurate positioning knowledge use displacement measuring interferometry either
through direct measurement or calibration of alternative metrology systems.
Displacement measuring interferometry offers high accuracy measurements with a

wide bandwidth and direct traceability to international length standards.

The scope of this course is to provide a fundamental background for displacement
interferometry, explain some the theory, and provide practical examples of
interferometry systems and how it is used as a sensing technology. In addition to
displacement interferometry, this course will cover measurement uncertainty and
how it affects the calibration of other sensors such as linescales and capacitance

sensors.

syllabus

Lecture 1. Basics of displacement interferometry

Topics covered: Interference, Optical Path Difference, Phase-to-Displacement, Homodyne
vs Heterodyne, Basic Interferometer Configurations, Signal processing

Lecture 2. Homodyne Interferometry:

Topics covered: Homodyne interferometers, Direction sensitivity, Laser encoders, Phase
detection, Laser stabilization

Lecture 3. Heterodyne Interferometry

Topics covered: Split frequency, Zeeman Lasers, Two-Mode lasers, Heterodyne Lasers,
basic heterodyne interferometer, Doppler frequency shift, Plane Mirror, angular, straightness

Lecture 4: Stage and Sensor Calibration
Topics covered: stages, Abbe errors, cosine error, alignment, sensors (linescale, capacitance)
Lecture 5: Absolute Refractometry for the Watt Balance

Topics covered: Wavelength tracking vs refractive index tracking, Edlen equation, Original
NIST Refractometer, Updated NIST Refractometer




Lecture 6: Precision Scanning Stage for Ophthalmic Applications

Topics covered: Refractive correction, LASIK, Multi-Photon Absorption, Precision
Scanning Systems, Preliminary results.

Lecture 7: Differential Wavefront Interferometry & Multi-DOF Interferometry

Topics covered: Fiber delivered interferometry, Differential Wavefront Sensing, Roll Axis
Weak Measurements, Multi-DOF sensing, Stage Calibration

Lecture 8: Point-to-Point Metrology Methods for Freeform Optics Metrology

Topics covered: CMMs, Optical CMMs, Optical Probes, Contact vs. Non-Contact. Freeform
Optics metrology, Interferometry, Optical Coherence Tomography, LIDAR, Confocal
microscopy.
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