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Executive Summary

New Focus is a mid-sized company based in Santa Clara, California, with one of its secondary offices in San Jose.  The company develops and markets a variety of high-tech fiber optic products for the optical networking and telecommunications industry.  One of their products is known as the “6400-series Tunable Telecommunications Test Laser”. 

A laser is a system where photons of nearly identical wavelength are pumped within a resonant cavity, thus resulting in light that is coherent in phase and uniform in wavelength.  A tunable laser is a system that can be tuned by mechanical means to produce light at a range of wavelengths, much like the ability to change the channel on a television set.  The 6400-series laser is able to tune accurately over a range of wavelengths from 1500 to 1625 nanometers.

Tunable lasers are subject to a phenomenon called “mode hopping”.  In an external-cavity tunable laser, like the 6400-series, mode hops result from a mismatch between a change in the resonant wavelength of the cavity and the accompanying change in the optical path length of the laser.  Essentially, the change upsets a precise mathematical ratio that governs the design and the laser jumps one “mode”.  In the 6400-series laser, this mode-hop action is characterized by a change of about 30 picometers in wavelength.

The current laser cavity design for the 6400-series is mode hop free 99% of the time.  However, the design limits the span over which the laser can tune (1500-1575nm).  If a software algorithm could be designed to detect mode hops and attempt to correct for them before they occur, a wider range of tunability might be possible.

The goal of this project was to develop a software application that can be used to study mode hop phenomena under a new laser cavity design.  This new design allows for explicit control over laser cavity length so that adjustments can be made to re-align the laser and arrest mode hops.  In order to design an appropriate software application, it was necessary to address the following four objectives:

1) Gain an understanding of the phenomenon, equipment, and physics involved in the project.

2) Establish computer communication with the various hardware systems involved in the project and determine what data, if any, would be the most useful to collect.

3) Collect and analyze a set of data that would allow for a better understanding of lasers and mode hops so that an appropriate software application could be built.

4) Develop a module for the software application that will allow engineers and scientists at New Focus to attempt mode hop detection and correction.

The software development process was completed in three phases in order to account for the four diverse objectives.  The language of choice was Microsoft Visual Basic.  Software was developed in as a series of independent modules that each address the requirements of a particular objective.  All modules were combined into a single application that will be presented to New Focus for the further study of mode hop detection and correction.  An appropriate Help System / User Manual was also written and integrated into the system.  Whenever possible, code was written and documented in such a way that a New Focus Visual Basic developer could modify it or add new functionality.

