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On completion of this module students will be able to:

- calculate the conditions for laser action using laser and material rate equations

- describe the implementation of the techniques of g-switched and modelocked laser operation to create laser
pulses

- calculate the charactersitc parameters of a Gaussiand beam and its propagation

- design laser reasonators to acheive a given spatial mode size, and describe the form of higher order spatial
modes

- solve key equations of nonlinear optics including second harmonic generation, phase matching and intensity-
dependent refractive index

Overview of the key light-matter interactions involved in laser action

Two, three and four level laser systems and the development of corresponding rate equations

The operation of laser cavities and laser output power

Methods used to control and adjust the spectral characteristics of the laser output
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Students will be taught through lectures and supported by problem sheets and office hours.

A 2 hour written examination provides 100% summative assessment. Examination questions are designed to
assess across all of the learning outcomes.
Formative assessment is provided through the problem sheets and classworks.

Problem sheets and model solutions are provided. An office hour is provided each week during the module to
allow for feedback and direct interaction between students and lecturers.

Optics by E. Hecht

Laser Physics by P. W. Milonni and J. H. Eberly
The Principles of Lasers by O. Svelto
Solid-state Laser Engineering by W. Koechner
Lasers by A. Siegman

Office use only
QA Lead

Department staff
Date of collection

July 2025

Date exported

Mike Damzen Date imported



Template version 16/06/2017



