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OPTI 510R - Instructor

Specific Research Interests: 

Ultrafast fiber lasers

Nonlinear fiber optics

Nonlinear spectroscopy and frequency comb

Microresonators and applications

Biomedical imaging based on supercontinuum 

and ultrafast fiber light sources

All-optical switching

Micromachining with femtosecond lasers

Fiber optical sensors

Khanh Kieu

Associate Professor of Optical Sciences

Email Address:  kkieu@optics.arizona.edu

Office Location:  Meinel 626

Phone Number:  621-2382

Education: 

• Ph.D., University of Arizona, 2007

• M.S., University of Arizona, 2006

• M.S., St. Petersburg State University of Information 

Technologies, Mechanics and Optics (Russia), 2004

• B.S., St. Petersburg State University of Information 

Technologies, Mechanics and Optics (Russia), 2002



OPTI 510R - TA

Email Address: achatterton@optics.arizona.edu 

Office hour: TBD

Amanda Chatterton



Grading and Exams

Grading Policy:

Two Exams 60%

Homework Assignments 40%

TOTAL  100%

Lectures Monday and Wednesday: 11am-12:15pm

Homework: Every two weeks

Prerequisite: OPTI501

Class website:

http://wp.optics.arizona.edu/kkieu/opti-510r/

http://wp.optics.arizona.edu/kkieu/opti-510r/


Textbook

B. E. A. Saleh and M. C. Teich, “Fundamentals of Photonics,” 

2nd Edition, John Wiley & Sons, Inc. 2007.

Online: www.library.arizona.edu

https://ebookcentral.proquest.com/lib/uaz/detail.action?docID=699744

http://www.library.arizona.edu/
https://ebookcentral.proquest.com/lib/uaz/detail.action?docID=699744


Goals

 Understand the most important concepts in      

Photonics

 Learn the working principles of photonics 

devices

 Identify the remaining challenges in the field

 Think about possible solutions



Topics

Introduction

• Properties of light

• Wave Optics

• Interference and Devices

• Diffraction and Devices

• Polarization Optics

Guided-wave Optics

• Planar Waveguide

• Optical Fibers

• Attenuation and Dispersion

• Dispersion Compensation

• Fiber Fabrication

• Nonlinear Optical Effects

• Optical Amplifiers

• Passive Fiber Components

Lasers

Photodetectors

Fiber optical network



Photonics

The technology of generating and harnessing light

and other forms of radiant energy whose quantum

unit is the photon. The science includes light

emission, transmission, deflection, amplification

and detection by optical components and

instruments, lasers and other light sources, fiber

optics, electro-optical instrumentation, related

hardware and electronics, and sophisticated

systems. The range of applications of photonics

extends from energy generation to communications

and information processing.

from the Photonics Dictionary at Photonics.com



Areas included in Photonics

 Optoelectronics: Devices that are essentially electronic 
in nature but involve light (e.g. light emitting diodes, 
liquid-crystal display, and array photodetectors)

 Electro-optics: Devices in which electrical effects play a 
role (e.g. diode lasers, and electro-optic modulators and 
switches)

 Quantum Electronics: Devices and systems that rely 
principally on the interaction of light with matter (e.g. 
lasers and nonlinear optical devices used for optical 
amplification and wave-mixing)

 Lightwave Technology: Devices and systems that are 
used in optical communication and optical signal 
processing



Areas included in Photonics

S&T



Photonics is all around us!

• Internet is based on fiber optics transmission 

• Smart phones, TVs, Laptops…

• Cars

• Optical sensors

• Solar energy sources

• Lighting systems

• Precision measurements

• Imaging systems…



Photonics – is quite broad



Example of a Photonics System
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https://www.photonics21.org/download/news/2017/Photonics21-Vision-Paper-Final.pdf
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Photonics – a strong Industry with 

Excellent Prospects

https://spiecareercenter.org/survey/10#.U62QqvldV8E

https://spiecareercenter.org/survey/SPIESalarySurveyReport2018.pdf

https://spiecareercenter.org/survey/10#.U62QqvldV8E
https://spiecareercenter.org/survey/SPIESalarySurveyReport2018.pdf


Photonics – a strong Industry with 

Excellent Prospects

https://spiecareercenter.org/survey/10#.U62QqvldV8E

• The median salary for survey respondents is $64,000. Salaries are very 

widely dispersed, primarily driven by country income level and employer 

type. The overall median salary is down from $73,000 last year, mainly due 

to large declines of the euro and yen against the dollar.

• Salaries paid in Chinese yuan have risen by 33% since 2012 versus 5% 

increases in euro, dollar, and yen earnings.

• 55% of workers in lower-income Asian countries expect a raise of 10% or 

greater in 2015. Only 10% of higher-income Europeans and 11% of North 

Americans expect raises of that size.

• The highest-paid discipline is aerospace, with a median income of 

$105,433.

• Median salaries are 41% higher overall for men than for women, with the 

largest gap occurring late-career. 49% of women feel that they are paid 

fairly, versus 57% of men.

• For-profit respondents prioritize team success, while academic and 

government respondents place highest value on scientific discovery.

• Survey respondents are highly satisfied with their jobs overall: 85% enjoy 

their work, 86% find their work meaningful, and 90% respect the work of 

their peers.

• 37% of workers in higher-income Asian countries work 50 or more hours 

per week. 28% of Romanian workers report working 55 or more hours per 

week, the largest percentage of any country.



Photonics – a strong Industry with 

Excellent Prospects



Photonics – some Milestones

McGraw-Hill Encyclopedia of Science & Technology



Question for thoughts

 What will happen in the field of Photonics in 10, 20, 50 years?

 What is the area of Photonics that you are going to work in?

 Can we replace Electronics with Photonics?

 Can you create a new research area in Photonics? New Industry?

 What are the photonics devices that you think have improved your life?

 What is the Photonics device that you think would be great to have but 

does not exist?



Reading materials

https://www.photonics21.org/download/news/2017/Photonics21-Vision-Paper-

Final.pdf

https://spiecareercenter.org/survey/SPIESalarySurveyReport2018.pdf

https://spiecareercenter.org/survey/10#.U62QqvldV8E

https://www.osa.org/en-

us/get_involved/public_policy/national_photonics_initiative/harnessing_light/

https://ebookcentral.proquest.com/lib/uaz/detail.action?docID=699744

https://www.nobelprize.org/prizes/physics/2018/summary/

https://www.photonics21.org/download/news/2017/Photonics21-Vision-Paper-Final.pdf
https://spiecareercenter.org/survey/SPIESalarySurveyReport2018.pdf
https://spiecareercenter.org/survey/10#.U62QqvldV8E
https://www.osa.org/en-us/get_involved/public_policy/national_photonics_initiative/harnessing_light/
https://ebookcentral.proquest.com/lib/uaz/detail.action?docID=699744
https://www.nobelprize.org/prizes/physics/2018/summary/

