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Offering afresh take on laser engineering, Laser Modeling: A Numerical
Approach with Algebra and Calculus presents algebraic models and traditional
calculus-based methods in tandem to make concepts easier to digest and apply in
the real world. Each technique is introduced alongside a practical, solved
example based on acommercia laser. Assuming some knowledge of the nature
of light, emission of radiation, and basic atomic physics, the text:

- Explains how to formulate an accurate gain threshold equation as well as
determine small-signal gain

- Discusses gain saturation and introduces a novel pass-by-pass model for rapid
implementation of "what if?" scenarios

- Outlines the calculus-based Rigrod approach in a simplified manner to aid in
comprehension

- Considers thermal effects on solid-state lasers and other lasers with new and
efficient quasi-three-level materials

- Demonstrates how the convolution method is used to predict the effect of
temperature drift on a DPSS system

- Describes the technique and technology of Q-switching and provides asimple
model for predicting output power

- Addresses non-linear optics and supplies a simple model for calculating
optimal crystal length

- Examines common laser systems, answering basic design questions and
summarizing parameters

- Includes downloadable Microsoft® Excel™ spreadsheets, allowing models to be
customized for specific lasers

Don't let the mathematical rigor of solutions get in the way of understanding the
concepts. Laser Modeling: A Numerical Approach with Algebra and
Calculus covers laser theory in an accessible way that can be applied
immediately, and numerically, to real laser systems.
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Offering afresh take on laser engineering, Laser M odeling: A Numerical Approach with Algebra and
Calculus presents algebraic models and traditional cal culus-based methods in tandem to make concepts
easier to digest and apply in the real world. Each technique isintroduced alongside a practical, solved
example based on acommercial laser. Assuming some knowledge of the nature of light, emission of
radiation, and basic atomic physics, the text:

- Explains how to formulate an accurate gain threshold equation as well as determine small-signal gain

- Discusses gain saturation and introduces a novel pass-by-pass model for rapid implementation of "what
if?" scenarios

- Outlines the cal culus-based Rigrod approach in a simplified manner to aid in comprehension

- Considersthermal effects on solid-state lasers and other lasers with new and efficient quasi-three-level
materials

- Demonstrates how the convolution method is used to predict the effect of temperature drift on a DPSS
system

- Describes the technigue and technology of Q-switching and provides a simple model for predicting output
power

- Addresses non-linear optics and supplies a simple model for calculating optimal crystal length

- Examines common laser systems, answering basic design questions and summarizing parameters

- Includes downloadable Microsoft® Excel™ spreadshests, allowing models to be customized for specific
lasers

Don't let the mathematical rigor of solutions get in the way of understanding the concepts. Laser M odeling:
A Numerical Approach with Algebra and Calculus coverslaser theory in an accessible way that can be
applied immediately, and numerically, to real laser systems.
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Editorial Review
Review

"One of Marc Csele's key strengthsis his clear and illustrative style; he grounds the material in everyday
words and examples. ...the choice and order of the chapters brings the reader along gradually from basic
knowledge to practical application in alogical and comfortable way."

—Marc Nantel, Niagara College, Niagara Falls, Ontario, Canada

"Thisis atextbook, written so as to be accessible to undergraduate students. The aim isto introduce the
reader to laser science, parallel with the presentation of basic mathematical models used for the description
of lasers of various types, and of basic physical properties of those lasers. Accordingly, the mathematical
models are classified as algebra-based and cal culus-based ones. Particular chapters are dealing with
fundamental topics, such as the lasing threshold, gain saturation, thermal effects, Q-switching, and some
basic effects of nonlinear optics. Many particular examples are included, which may be used as teaching
material. The book also contains alot of practical material about basic types of existing lasers, such as gas
lasers, semiconductor lasers, and solid-state ones.”

—BorisA. Malomed (Tel Aviv), from Zentralblatt MATH 1320 - 1

About the Author

Mark Steven Cseleisafull-time professor at Niagara College, Welland, Ontario, Canada. A physicist and
professional engineer, he has taught for over 20 years at levels ranging from two-year technician to four-year
undergraduate. Currently, he teaches photonics at Niagara College, which features an array of dedicated
laboratories hosting a variety of laser systems. He has authored a previous book on fundamental 1aser
concepts as well as severa articles in magazines and trade encyclopedias.

Users Review
From reader reviews:
Corine Ramirez;

The book Laser Modeling: A Numerical Approach with Algebra and Calculus can give more knowledge and
information about everything you want. Why must we leave the best thing like abook Laser Modeling: A
Numerical Approach with Algebraand Calculus? A few of you have a different opinion about publication.
But one aim that will book can give many information for us. It is absolutely right. Right now, try to closer
together with your book. Knowledge or facts that you take for that, you can give for each other; it is possible
to share al of these. Book Laser Modeling: A Numerical Approach with Algebraand Calculus has ssmple
shape but the truth is know: it has great and big function for you. Y ou can appear the enormous world by
open and read a publication. So it is very wonderful.
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Michael Thompson:

Do you have something that you enjoy such as book? The guide lovers usually prefer to pick book like
comic, brief story and the biggest you are novel. Now, why not trying Laser Modeling: A Numerical
Approach with Algebraand Calculus that give your pleasure preference will be satisfied by smply reading
this book. Reading habit all over the world can be said as the means for people to know world better then
how they react to the world. It can't be explained constantly that reading practice only for the geeky
individua but for al of you who wants to always be success person. So , for all you who want to start
reading through as your good habit, you are able to pick Laser Modeling: A Numerical Approach with
Algebra and Cal culus become your own starter.

Lori Gravitt:

As a college student exactly feel bored to reading. If their teacher questioned them to go to the library or
even make summary for some reserve, they are complained. Just tiny students that has reading's spirit or real
their interest. They just do what the educator want, like asked to go to the library. They go to right now there
but nothing reading really. Any students feel that studying is not important, boring in addition to can't see
colorful pictures on there. Yeah, it isto be complicated. Book is very important to suit your needs. Aswe
know that on this period, many ways to get whatever we want. Likewise word says, ways to reach Chinese's
country. Therefore this Laser Modeling: A Numerical Approach with Algebra and Calculus can make you
truly feel more interested to read.

Ashley Wright:

Reading a book make you to get more knowledge from the jawhorse. Y ou can take knowledge and
information from the book. Book is created or printed or outlined from each source that filled update of
news. In this modern eralike right now, many ways to get information are available for a person. From
media social just like newspaper, magazines, science publication, encyclopedia, reference book, fresh and
comic. You can add your understanding by that book. Ready to spend your spare time to open your book? Or

just in search of the Laser Modeling: A Numerical Approach with Algebra and Calculus when you essential
it?
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