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Laser Physics II (PH482/582-VT1 Spring 2026) Tentative Schedule:
# Date  Text Topics 
1 Jan 12 (Mo) Module 1. 

Tunable Lasers 
LEO Ch11.1-11.4, Class Lecture Tunable Lasers, Organic Dye Lasers 

2 Jan 14 (We) LEO Ch11.1-11.4, Class Lecture Tunable Solid-State Lasers, Alexandrite & Ti-Sapph. Lasers, TM:II-VI Lasers(Class  
Homework 1, Due January 28 

 Jan 19 (Mo) MLK Holiday No classes 
3 Jan 21 (We) LEO Ch11.1-11.4, Class Lecture Tunable Solid-State Lasers, Alexandrite & Ti-Sapph. Lasers, 

TM:II-VI Lasers(Class Lecture) 
4 Jan 26 (Mo) Class Lecture Color Center Lasers 
5 Jan 28 (We) Exam 1  Exam 1 over chapter 11  
6 Feb 2 (Mo) Module 2. 

Semiconductor 
Lasers 

Ch 12.1-12.7 and class lecture Semiconductor Lasers, Semiconductor Physics Background 
7 Feb 4 (We) Ch 12.1-12.7 and class lecture Semiconductor Lasers, Homework 2, Due February 11 
8 Feb 9 (Mo) (Ch.12.8-12.15) Semiconductor Lasers 
9 Feb 11 (We)  (Ch.12.8-12.15) (Class Lecture, Ch.13) Semiconductor Lasers. Ray Tracing in an Optical System Homework 3, Due Marc   

10 Feb 16 (Mo) Module 3. 
Gaussian Beams 
and Optical 
Cavities 

(Class Lecture, Ch.13) Semiconductor problem Solving. Ray Tracing in an Optical System 
11 Feb 18 (We) (Class Lecture or Ch.16.1-16.7) Gaussian Beams 
12 Feb 23 (Mo) (Class Lecture or Ch.16.1-16.7) Gaussian Beams 
13 Feb 25 (We) (Class Lect. Ch.15 and Ch.16.8-16.14) Optical Cavities 
14 Mar 2 (Mo) (Class Lecture or Ch.15 and Ch.16.8-16.14) Optical Cavities; Three and four Mirror Focused Cavities 
15 Mar 4 (We) (Ch.16.8-16.14) Optical Cavities; Cavities for Producing Spectral Narrowing of Laser Output.  

Sample Problems for Test 2 
 Mar 9 (Mo) Spring Break No classes 
 Mar 11 (We) Spring Break No classes 
16 Mar 16 (Mo) Exam 2  Exam 2 over chapters 13-16 
17 Mar 18 (We) Module 4. 

Nonlinear Optics. 
Wave propagation 
in a nonlinear 
medium. 
Frequency up and 
down conversion 

(LEO Ch. 17) Optics of Anisotropic Media  
Homework #4 problems 17.2; 17.3; 17.4; 17.5 ch.17 LEO Due March 25. 

18 Mar 23 (Mo) (LEO Ch. 17) Optics of Anisotropic Media 
19 Mar 25 (We) (LEO Ch. 19, 20) Wave Propagation in Nonlinear Media Homework # 5 due April 6 
20 Mar 30(Mo) (LEO Ch. 19,20) 2nd Harm. Generation. Up and Down-Conversion, Optical Parametr. Amplificatio  
21 Apr 1 (We) (LEO Ch. 19,20) 2nd Harm. Generation. Up and Down-Conversion, Optical Parametr. Amplificatio  

22 Apr 6 (Mo)  (LEO Ch. 18) The Electro-Optics and Acousto-Optic Effects and Modulation of Light Beams  
Homework #6 due April 13 Homework #5 review 

23 April 8 (We) Module 5. Detection 
of light 

(LEO Ch.21.1-21.6) Detection of Optical Radiation 
24 April 13 (Mo) (LEO Ch.21.6-21.8) Noise in Photodetectors Homework #7 due April 20 
25 April 15 (We) (LEO Ch.21.6-21.8) Photodiode Arrays and CCDs; Sample problems for test 3 
26 April 20 (Mo)  Exam 3  Exam 3 over chapters 18-22  
27 April 22 (We)  Review for Final Review for Final 
28 April 27 (Mo)  FINAL GRADES FINAL EXAM Over chapters 11-22 and class notes 4:15-6:45 pm at ESH3160 

 


		#

		Date

		

		Text

		Topics



		1

		Jan 12 (Mo)

		Module 1.

Tunable Lasers

		LEO Ch11.1-11.4, Class Lecture

		Tunable Lasers, Organic Dye Lasers



		2

		Jan 14 (We)

		

		LEO Ch11.1-11.4, Class Lecture

		Tunable Solid-State Lasers, Alexandrite & Ti-Sapph. Lasers, TM:II-VI Lasers(Class Lecture)

Homework 1, Due January 28



		

		Jan 19 (Mo)

		

		MLK Holiday

		No classes



		3

		Jan 21 (We)

		

		LEO Ch11.1-11.4, Class Lecture

		Tunable Solid-State Lasers, Alexandrite & Ti-Sapph. Lasers,

TM:II-VI Lasers(Class Lecture)



		4

		Jan 26 (Mo)

		

		Class Lecture

		Color Center Lasers



		5

		Jan 28 (We)

		

		Exam 1 

		Exam 1 over chapter 11 



		6

		Feb 2 (Mo)

		Module 2. Semiconductor Lasers

		Ch 12.1-12.7 and class lecture

		Semiconductor Lasers, Semiconductor Physics Background



		7

		Feb 4 (We)

		

		Ch 12.1-12.7 and class lecture

		Semiconductor Lasers, Homework 2, Due February 11



		8

		Feb 9 (Mo)

		

		(Ch.12.8-12.15)

		Semiconductor Lasers



		9

		Feb 11 (We)

		

		(Ch.12.8-12.15) (Class Lecture, Ch.13)

		Semiconductor Lasers. Ray Tracing in an Optical System Homework 3, Due March 16



		10

		Feb 16 (Mo)

		Module 3.

Gaussian Beams and Optical Cavities

		(Class Lecture, Ch.13)

		Semiconductor problem Solving. Ray Tracing in an Optical System



		11

		Feb 18 (We)

		

		(Class Lecture or Ch.16.1-16.7)

		Gaussian Beams



		12

		Feb 23 (Mo)

		

		(Class Lecture or Ch.16.1-16.7)

		Gaussian Beams



		13

		Feb 25 (We)

		

		(Class Lect. Ch.15 and Ch.16.8-16.14)

		Optical Cavities



		14

		Mar 2 (Mo)

		

		(Class Lecture or Ch.15 and Ch.16.8-16.14)

		Optical Cavities; Three and four Mirror Focused Cavities



		15

		Mar 4 (We)

		

		(Ch.16.8-16.14)

		Optical Cavities; Cavities for Producing Spectral Narrowing of Laser Output. 

Sample Problems for Test 2



		

		Mar 9 (Mo)

		

		Spring Break

		No classes



		

		Mar 11 (We)

		

		Spring Break

		No classes



		16

		Mar 16 (Mo)

		

		Exam 2 

		Exam 2 over chapters 13-16



		17

		Mar 18 (We)

		Module 4. Nonlinear Optics. Wave propagation in a nonlinear medium.

Frequency up and down conversion

		(LEO Ch. 17)

		Optics of Anisotropic Media 

Homework #4 problems 17.2; 17.3; 17.4; 17.5 ch.17 LEO Due March 25.



		18

		Mar 23 (Mo)

		

		(LEO Ch. 17)

		Optics of Anisotropic Media



		19

		Mar 25 (We)

		

		(LEO Ch. 19, 20)

		Wave Propagation in Nonlinear Media Homework # 5 due April 6



		20

		Mar 30(Mo)

		

		(LEO Ch. 19,20)

		2nd Harm. Generation. Up and Down-Conversion, Optical Parametr. Amplification



		21

		Apr 1 (We)

		

		(LEO Ch. 19,20)

		2nd Harm. Generation. Up and Down-Conversion, Optical Parametr. Amplification



		22

		Apr 6 (Mo)

		

		(LEO Ch. 18)

		The Electro-Optics and Acousto-Optic Effects and Modulation of Light Beams 

Homework #6 due April 13 Homework #5 review



		23

		April 8 (We)

		Module 5. Detection of light

		(LEO Ch.21.1-21.6)

		Detection of Optical Radiation



		24

		April 13 (Mo)

		

		(LEO Ch.21.6-21.8)

		Noise in Photodetectors Homework #7 due April 20



		25

		April 15 (We)

		

		(LEO Ch.21.6-21.8)

		Photodiode Arrays and CCDs; Sample problems for test 3



		26

		April 20 (Mo)

		

		Exam 3 

		Exam 3 over chapters 18-22 



		27

		April 22 (We)

		

		Review for Final

		Review for Final



		28

		April 27 (Mo)

		

		FINAL GRADES

		FINAL EXAM Over chapters 11-22 and class notes 4:15-6:45 pm at ESH3160
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Laser Physics II

PH482/582-VTD (Mirov)

Semiconductor Lasers
Ch 12.1-12.15
Lectures 6-9

Spring 2026
C. Davis, “Lasers and Electro-optics”
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Semiconductor Lasers

Semiconductor Physics Background
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Carrier Concentrations

The Fermi level can be 
considered to be a 
hypothetical energy level 
of an electron, such that 
at thermodynamic 
equilibrium this energy 
level would have a 50% 
probability of being 
occupied at any given 
time.

https://en.wikipedia.org/wiki/Thermodynamic_equilibrium
https://en.wikipedia.org/wiki/Thermodynamic_equilibrium
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Intrinsic and Extrinsic Semiconductors

siemens
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The p-n Junction
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Recombination and Luminescence
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External Quantum Efficiency
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Heterojunctions
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Ternary and Quaternary Lattice Matched Materials

GaSb
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Energy Barriers and Rectification



29

The Double Heterojunctions
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The Spectrum of Recombination Radiation
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Semiconductor lasers
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The Gain Coefficient of a Semiconductor Laser
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Estimation of Semiconductor Laser Gain
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Threshold Current and Power-Voltage Characteristics
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Longitudinal and Transvers Modes
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Semiconductor Laser Structures
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proton
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Graded-index separate confinement heterostructures
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Distributed Feedback (DFB) and Distributed Bragg Reflection (DBR) Lasers
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Surface Emitting Lasers
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Vertical Cavity Surface Emitting Lasers (VCSEL)



54

Laser Diode Arrays and Broad Area Lasers
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Quantum Well Lasers
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Rate Equations and Modulation of Semiconductor Lasers
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Static Characteristics (DC excitation)
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Frequency Response of Diode Lasers
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