
 

  

ASML 1109

LASER FUNDAMENTALS

SECOND EDITION

WILLIAM T. SI LFVAST

Sclmol all Opfics J’ CRECIL
Lhivenily of Central Florida

4:] CAMBRIDGE
@155: UNIVERSITY PRESS

 

ASML 1109f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 

  

PUBLISHED BY THE PIE STN'DEalTE OF THE. UNIVERSITY DFCAHBBJIIIE
The P‘il Hiking, 'Ihupinghn Slnael. club-mum Kim

CIIIIBIIIIIE UNIVERSITY PI“

mmwmmmmyu
mmmmmmxmr lll]ll-+2Il.lJSA
4nmumnmm.mnmmwcm,m
mam-13. 281]I4Ilnd1id.5pnin
Duclmmmwul,flqr1hwnmsqnhflflm

twill-I'm“:

Humming
Wlm.mm

filstaitimflCalllidlelimsijPrms
Smuladiinnfl‘ifiliamls‘ilfiafim

'l‘llisbnntisinmmlrfll. mummm
mflnptwfinlfid'nbnumflauimlhafingm
mmpuduinnd’ugrpxnaymflmm
mmmdfinmmymm

mammal):

Whmummam

[was-1m mus mdhuafr WILLIS-TE! |FH]

Am: mufirmmmmmmmmmmmy.

mgcmumnmmmxmm
Silfru,W|Iim'Ihrm_lm—
meuflmlsl'lflfiflilnT.filfnst.—2Ifled
p. m.
IMWmmillal.
ISBN fl—SZl—Ell-IS—O
l. [m 1. This.

TAI675.552 21m
6335"6 — {Ell 3130553252

ISBNIIISlIfiBII-SI] hum

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 

  

Contents

Pmfice to the Second Eiition page xix

Profit: to the First Edition ui

Acknowledgttents xxiii

1 INTRODUCTION I
(WEIWIEW I
Introduction I
Def-filial] of lhe Laser I

Simplicily ol' 2 Laser 2
Unitpe Properl'les of :I Laser 2
The Laser Spectrum and “ravelengths 3
A Brief History orlhe Laser 4
{fret-fie“ of the Buolt 5

SECTION 1- FUNDAMENTAL WAVE PROPERTIES OF LIGHT

2 WAVE NATURE OF LIGHT — THE INTERACTION CIF LIJGHT
WITH MATERIALS 9
mum 9

2.1 Maxwell's Fanatical: 9
2.2 Maxwell's Wave Equations t2

Maxwell's Wavc Equations for a Vacuum [2
Solution of that General 1Wave Equation — Equivalcocc of Light and

Electromagnetic Radiation 13
Wavc Velocity — Phase. and Group Velocities 17
Generalized Solution ot'dthWavc Equation 2|]
Ttansvctsc Eloctrotoagoctic Waves and. Polarizotl light 2]
Flow of Elcctromagnctic lining}.r 2|
Radiation from a Point Source (Electric Dipole Radiation] 22

2.3 [ntenttlioo of Hectronaglulic Radial'lm (light) will Matter 23
Spread of Light in a Medium 23
Maxwell's Equations in a Medium 24
Application of Maxwell's Equations In Diciocu'ic Materials —

laser Gain Modia 25

Compic': Index of Extinction — Optical Constants 23
Absorption and Dispersion 2.9

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 

  

(“TENTS

Estimating Particle Densities ofMaterials {or Use in the
Dispersion Equations

LII Coherenre

Temporal Coherence
Spatial Coherence

IEFEIENCIE
[HELENE

SECTION 2. FUHDAHENTAL QUANTUM PROPERTIES OF LISHT

3 “ARTICLE NATURE OF LIGHT — DISCRETE ENERGY LEVELS
OVERVIEW

3.] Bohr Theory olthe Hydrogen Atom
Historical Development ol' the Conmpt of Discrete Energy Levels
Energy Levels of the Hydrogen Atom
Frequency and. Wavelength ofEnrjssion Lines
Ionization Energies and Energy Levels of Ions
Photons

3.2 Quaium Them-y ofAtoIm'r Energy Levels
Ware Nature of Particles

Heisenberg Uncertainty Principle
Walre'l'heory
Wave Functions

lQuantum States

The Schrodinger Wave Equation
Energy and. Wave Hanclion for the Ground State of the

Hydrogen Atom
Excited. States of Hydrogen
Allowed Quantum Numbers for Hydrogen AtomWave Functions

3.! Angular Momentu- ul' Alums
l[Ilrlzrital Angular Momentum
Spin Angulx Monrennrnr
Total Angular Moms-mm

LII Fnergy Lereh Afim'laled with DneJIIertron Atoms
Fine Suucture ofSpectra] Lines
Pauli Exclusion Principle

35 Periodic Trilli- ol‘ the Elements

lIlluantram Conditions Associated with Multiple Electrons Attached
to Nuclei

Shorrlrand Notation for Electronic Configurations ofAmms Having
More Than Dne Electron

3.6 Farergy Lereh ol' Milli-Electron Atolfl
Energy-Level Designation for Multi-Electron States
Russell—Saunders or LS Coupling — Notation forEnergy Levels
Energy levels Associated with Two- Electrons in Unlilled Shells
Rules for Ubtaining S, L, and. .l' for L5 Coupling
Degeneracy and Statistical Weights
fflmflw
Isoelentronic Scaling

Efiflflgfi

'57

EEEEEEE

EEEEEEEEE

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


 

  

ODH'I'HITS

resonances SIS
vacuums SIS

4 RADIATNE TRANSITDNS AND EMISSION LINE'WIDTH S'J'
ovenwew s9

4.] Decay ol'FJcited Stales 9|]
Radiative Decay ofExccited States of kolamd Atoms —

Spontaneoui Emission 9|]
Spontaneous Emission Decay Rate — Radiative Transition

Probability 94
liletime ol'a Radiating Elecircn — The Elecu'on as a (lassical

Radiating Harmonic Oscillator 95
Nonradiatiire Denay of the Excited States — Collisional Decay 93

4.2 Emimion Broadening and Iine'widfll Due to Radiative Decay I0]
Cluica] Emission linewidth of a Radiating Electron I0]
Natural Emission linewidlh as Deduced by Quamum Mechanics

[Minimum linearidth} l03

It} Additional FnissiooJlroadening Processes l05
Broadening Due to Nomadialiue (Collisionall DecayI III:
Broadening Due to Dephasing Collisions I0?
Amorphous Crystal Broadening Ili'llil
Doppler Broadening in Gases It)?
'ltl'oigt Lil-shape Profile I I4
Broadening in Gases Due to Isotope Shifts I [5
Comparison of 1t'iuious Types oiEnritaion Broadening I [8

dual Qtnnlm Mechanical Deseriplion of RadiatingAtoms l2]
Electric Dipole Radiation I22.
Electric Dipole Man-i1 Element I23
Electric Dipole Transition Probability I24
Oscillator Strength I24
Selection Rules {or Electric Dipole Transitions Involving Atoms

with a Single Electron in an Unlilled Subshell I25
Selection Rules for Radiative Transitions Involving Atoms wilh

More Than One Electron in an Unfilled Subshell I 2'}

Parity Selection Rule I30
Inefficient Radiative TracEilions — Electric Quadrupole and Other

Higher-Order Transitions I3]
resonances I 3]
vacuums I 3]

5 ENERGY lE‘lIl'ELS AI'ID RAMA'IWE PROPERTIES OF MOLECULES.
LIDUIDS. AND SOLIDS I35
ovenwew I35

5.1 Molecular Energy [reels and Speclra I35
Energy Levels of Molecules I35
Clmsification of Simple Molecules I 33
Rotational Energy Levels oilinear Molecules I39I
Rotational Energy Levels oi Symmetric-Top Molecules I4]
Selection Rules for Rotational Transitions I4]

f 

 

Find authenticated court documents without watermarks at docketalarm.com. 

https://www.docketalarm.com/


Real-Time Litigation Alerts
  Keep your litigation team up-to-date with real-time  

alerts and advanced team management tools built for  
the enterprise, all while greatly reducing PACER spend.

  Our comprehensive service means we can handle Federal, 
State, and Administrative courts across the country.

Advanced Docket Research
  With over 230 million records, Docket Alarm’s cloud-native 

docket research platform finds what other services can’t. 
Coverage includes Federal, State, plus PTAB, TTAB, ITC  
and NLRB decisions, all in one place.

  Identify arguments that have been successful in the past 
with full text, pinpoint searching. Link to case law cited  
within any court document via Fastcase.

Analytics At Your Fingertips
  Learn what happened the last time a particular judge,  

opposing counsel or company faced cases similar to yours.

  Advanced out-of-the-box PTAB and TTAB analytics are  
always at your fingertips.

Docket Alarm provides insights to develop a more  

informed litigation strategy and the peace of mind of 

knowing you’re on top of things.

Explore Litigation 
Insights

®

WHAT WILL YOU BUILD?  |  sales@docketalarm.com  |  1-866-77-FASTCASE

API
Docket Alarm offers a powerful API 
(application programming inter-
face) to developers that want to 
integrate case filings into their apps.

LAW FIRMS
Build custom dashboards for your 
attorneys and clients with live data 
direct from the court.

Automate many repetitive legal  
tasks like conflict checks, document 
management, and marketing.

FINANCIAL INSTITUTIONS
Litigation and bankruptcy checks 
for companies and debtors.

E-DISCOVERY AND  
LEGAL VENDORS
Sync your system to PACER to  
automate legal marketing.


