
1 https://phys.libretexts.org/@go/page/65366

Detailed Licensing

Overview

Title: Essential Graduate Physics - Classical Electrodynamics (Likharev)

Webpages: 100

Applicable Restrictions: Noncommercial

All licenses found:

CC BY-NC-SA 4.0: 97% (97 pages)
Undeclared: 3% (3 pages)

By Page

Essential Graduate Physics - Classical Electrodynamics
(Likharev) - CC BY-NC-SA 4.0

Front Matter - CC BY-NC-SA 4.0
TitlePage - CC BY-NC-SA 4.0
InfoPage - CC BY-NC-SA 4.0
Table of Contents - Undeclared
Licensing - Undeclared

1: Electric Charge Interaction - CC BY-NC-SA 4.0
1.1: The Coulomb Law - CC BY-NC-SA 4.0
1.2: The Gauss Law - CC BY-NC-SA 4.0
1.3: Scalar Potential and Electric Field Energy - CC
BY-NC-SA 4.0
1.4: Exercise Problems - CC BY-NC-SA 4.0

2: Charges and Conductors - CC BY-NC-SA 4.0
2.1: Green’s Functions - CC BY-NC-SA 4.0
2.2: Numerical Approach - CC BY-NC-SA 4.0
2.3: Exercise Problems - CC BY-NC-SA 4.0
2.4: Polarization and Screening - CC BY-NC-SA 4.0
2.5: Capacitance - CC BY-NC-SA 4.0
2.6: The Simplest Boundary Problems - CC BY-NC-
SA 4.0
2.7: Using other Orthogonal Coordinates - CC BY-
NC-SA 4.0
2.8: Variable Separation – Cartesian Coordinates - CC
BY-NC-SA 4.0
2.9: Variable Separation – Polar Coordinates - CC BY-
NC-SA 4.0
2.10: Variable Separation – Cylindrical Coordinates -
CC BY-NC-SA 4.0
2.11: Variable Separation – Spherical Coordinates -
CC BY-NC-SA 4.0
2.12: Charge Images - CC BY-NC-SA 4.0

3: Dipoles and Dielectrics - CC BY-NC-SA 4.0
3.1: Electric Dipole - CC BY-NC-SA 4.0
3.2: Dipole Media - CC BY-NC-SA 4.0
3.3: Polarization of Dielectrics - CC BY-NC-SA 4.0

3.4: Electrostatics of Linear Dielectrics - CC BY-NC-
SA 4.0
3.5: Electric Field Energy in a Dielectric - CC BY-
NC-SA 4.0
3.6: Exercise Problems - CC BY-NC-SA 4.0

4: DC Currents - CC BY-NC-SA 4.0
4.1: Continuity Equation and the Kirchhoff Laws -
CC BY-NC-SA 4.0
4.2: The Ohm Law - CC BY-NC-SA 4.0
4.3: Boundary Problems - CC BY-NC-SA 4.0
4.4: Energy Dissipation - CC BY-NC-SA 4.0
4.5: Exercise Problems - CC BY-NC-SA 4.0

5: Magnetism - CC BY-NC-SA 4.0
5.1: Magnetic Interaction of Currents - CC BY-NC-SA
4.0
5.2: Vector Potential and the Ampère Law - CC BY-
NC-SA 4.0
5.3: Magnetic Flux, Energy, and Inductance - CC BY-
NC-SA 4.0
5.4: Magnetic Dipole Moment and Magnetic Dipole
Media - CC BY-NC-SA 4.0
5.5: Magnetic Materials - CC BY-NC-SA 4.0
5.6: Systems with Magnetics - CC BY-NC-SA 4.0
5.7: Exercise Problems - CC BY-NC-SA 4.0

6: Electromagnetism - CC BY-NC-SA 4.0
6.1: Electromagnetic Induction - CC BY-NC-SA 4.0
6.2: Magnetic Energy Revisited - CC BY-NC-SA 4.0
6.3: Quasistatic Approximation, and the Skin Effect -
CC BY-NC-SA 4.0
6.4: Electrodynamics of Superconductivity, and the
Gauge Invariance - CC BY-NC-SA 4.0
6.5: Electrodynamics of Macroscopic Quantum
Phenomena - CC BY-NC-SA 4.0
6.6: Inductors, Transformers, and AC Kirchhoff Laws
- CC BY-NC-SA 4.0
6.7: Displacement Currents - CC BY-NC-SA 4.0

https://libretexts.org/
https://phys.libretexts.org/@go/page/65366?pdf
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/zz%3A_Back_Matter/30%3A_Detailed_Licensing
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/00%3A_Front_Matter
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/00%3A_Front_Matter/01%3A_TitlePage
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/00%3A_Front_Matter/02%3A_InfoPage
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/00%3A_Front_Matter/03%3A_Table_of_Contents
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/00%3A_Front_Matter/04%3A_Licensing
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/01%3A_Electric_Charge_Interaction
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/01%3A_Electric_Charge_Interaction/1.01%3A_The_Coulomb_Law
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/01%3A_Electric_Charge_Interaction/1.02%3A_The_Gauss_Law
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/01%3A_Electric_Charge_Interaction/1.03%3A_Scalar_Potential_and_Electric_Field_Energy
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/01%3A_Electric_Charge_Interaction/1.04%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.01%3A_Greens_Functions
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.02%3A_Numerical_Approach
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.03%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.04%3A_Polarization_and_screening
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.05%3A_Capacitance
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.06%3A_The_Simplest_Boundary_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.07%3A_Using_other_Orthogonal_Coordinates
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.08%3A_Variable_Separation__Cartesian_Coordinates
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.09%3A_Variable_Separation__Polar_Coordinates
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.10%3A_Variable_Separation__Cylindrical_Coordinates
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.11%3A_Variable_Separation__Spherical_Coordinates
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/02%3A_Charges_and_Conductors/2.12%3A_Charge_Images
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics/3.01%3A_Electric_Dipole
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics/3.02%3A_Dipole_Media
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics/3.03%3A_Polarization_of_Dielectrics
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics/3.04%3A_Electrostatics_of_Linear_Dielectrics
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics/3.05%3A_Electric_Field_Energy_in_a_Dielectric
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/03%3A_Dipoles_and_Dielectrics/3.06%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/04%3A_DC_Currents
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/04%3A_DC_Currents/4.01%3A_Continuity_Equation_and_the_Kirchhoff_Laws
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/04%3A_DC_Currents/4.02%3A_The_Ohm_Law
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/04%3A_DC_Currents/4.03%3A_Boundary_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/04%3A_DC_Currents/4.04%3A_Energy_Dissipation
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/04%3A_DC_Currents/4.05%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.01%3A_Magnetic_Interaction_of_Currents
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.02%3A_Vector_Potential_and_the_Ampere_Law
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.03%3A_Magnetic_Flux_Energy_and_Inductance
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.04%3A_Magnetic_Dipole_Moment_and_Magnetic_Dipole_Media
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.05%3A_Magnetic_Materials
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.06%3A_Systems_with_Magnetics
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/05%3A_Magnetism/5.07%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.01%3A_Electromagnetic_Induction
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.02%3A_Magnetic_Energy_Revisited
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.03%3A_Quasistatic_Approximation_and_the_Skin_Effect
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.04%3A_Electrodynamics_of_Superconductivity_and_the_Gauge_Invariance
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.05%3A_Electrodynamics_of_Macroscopic_Quantum_Phenomena
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.06%3A_Inductors_Transformers_and_AC_Kirchhoff_Laws
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.07%3A_Displacement_Currents
https://creativecommons.org/licenses/by-nc-sa/4.0/


2 https://phys.libretexts.org/@go/page/65366

 

6.8: Finally, the Full Maxwell Equation System - CC
BY-NC-SA 4.0
6.9: Exercise Problems - CC BY-NC-SA 4.0

7: Electromagnetic Wave Propagation - CC BY-NC-SA
4.0

7.1: Plane Waves - CC BY-NC-SA 4.0
7.2: Attenuation and Dispersion - CC BY-NC-SA 4.0
7.3: Reflection - CC BY-NC-SA 4.0
7.4: Refraction - CC BY-NC-SA 4.0
7.5: Transmission Lines- TEM Waves - CC BY-NC-
SA 4.0
7.6: Waveguides- H and E Waves - CC BY-NC-SA 4.0
7.7: Dielectric Waveguides, Optical Fibers, and
Paraxial Beams - CC BY-NC-SA 4.0
7.8: Resonators - CC BY-NC-SA 4.0
7.9: Energy Loss Effects - CC BY-NC-SA 4.0
7.10: Exercise Problems - CC BY-NC-SA 4.0

8: Radiation, Scattering, Interference, and Diffraction -
CC BY-NC-SA 4.0

8.1: Retarded Potentials - CC BY-NC-SA 4.0
8.2: Electric Dipole Radiation - CC BY-NC-SA 4.0
8.3: Wave Scattering - CC BY-NC-SA 4.0
8.4: Interference and Diffraction - CC BY-NC-SA 4.0
8.5: The Huygens Principle - CC BY-NC-SA 4.0
8.6: Fresnel and Fraunhofer Diffraction Patterns - CC
BY-NC-SA 4.0
8.7: Geometrical Optics Placeholder - CC BY-NC-SA
4.0
8.8: Fraunhofer Diffraction from More Complex
Scatterers - CC BY-NC-SA 4.0
8.9: Magnetic Dipole and Electric Quadrupole
Radiation - CC BY-NC-SA 4.0
8.10: Exercise Problems - CC BY-NC-SA 4.0

9: Special Relativity - CC BY-NC-SA 4.0

9.1: Einstein Postulates and the Lorentz Transform -
CC BY-NC-SA 4.0
9.2: Relativistic Kinematic Effects - CC BY-NC-SA
4.0
9.3: 4-vectors, Momentum, Mass, and Energy - CC
BY-NC-SA 4.0
9.4: More on 4-vectors and 4-tensors - CC BY-NC-SA
4.0
9.5: The Maxwell Equations in the 4-form - CC BY-
NC-SA 4.0
9.6: Relativistic Particles in Electric and Magnetic
Fields - CC BY-NC-SA 4.0
9.7: Analytical Mechanics of Charged Particles - CC
BY-NC-SA 4.0
9.8: Analytical Mechanics of Electromagnetic Field -
CC BY-NC-SA 4.0
9.9: Exercise Problems - CC BY-NC-SA 4.0

10: Radiation by Relativistic Charges - CC BY-NC-SA
4.0

10.1: Liénard-Wiechert Potentials - CC BY-NC-SA 4.0
10.2: Radiation Power - CC BY-NC-SA 4.0
10.3: Synchrotron Radiation - CC BY-NC-SA 4.0
10.4: Bremsstrahlung and Coulomb Losses - CC BY-
NC-SA 4.0
10.5: Density Effects and the Cherenkov Radiation -
CC BY-NC-SA 4.0
10.6: Radiation’s Back-action - CC BY-NC-SA 4.0
10.7: Exercise Problems - CC BY-NC-SA 4.0

11: Exercise and Test Problems with Model Solutions -
CC BY-NC-SA 4.0
Back Matter - CC BY-NC-SA 4.0

Index - CC BY-NC-SA 4.0
Glossary - CC BY-NC-SA 4.0
Detailed Licensing - Undeclared

https://libretexts.org/
https://phys.libretexts.org/@go/page/65366?pdf
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.08%3A_Finally_the_Full_Maxwell_Equation_System
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/06%3A_Electromagnetism/6.09%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.01%3A_Plane_Waves
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.02%3A_Attenuation_and_Dispersion
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.03%3A_Reflection
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.04%3A_Refraction
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.05%3A_Transmission_Lines-_TEM_Waves
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.06%3A_Waveguides-_H_and_E_Waves
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.07%3A_Dielectric_Waveguides_Optical_Fibers_and_Paraxial_Beams
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.08%3A_Resonators
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.09%3A_Energy_Loss_Effects
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/07%3A_Electromagnetic_Wave_Propagation/7.10%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.01%3A_Retarded_Potentials
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.02%3A_Electric_Dipole_Radiation
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.03%3A_Wave_Scattering
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.04%3A_Interference_and_Diffraction
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.05%3A_The_Huygens_Principle
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.06%3A_Fresnel_and_Fraunhofer_Diffraction_Patterns
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.07%3A_Geometrical_Optics_Placeholder
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.08%3A_Fraunhofer_Diffraction_from_More_Complex_Scatterers
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.09%3A_Magnetic_Dipole_and_Electric_Quadrupole_Radiation
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/08%3A_Radiation_Scattering_Interference_and_Diffraction/8.10%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.01%3A_Einstein_Postulates_and_the_Lorentz_Transform
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.02%3A_Relativistic_Kinematic_Effects
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.03%3A_4-vectors_Momentum_Mass_and_Energy
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.04%3A_More_on_4-vectors_and_4-tensors
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.05%3A_The_Maxwell_Equations_in_the_4-form
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.06%3A_Relativistic_Particles_in_Electric_and_Magnetic_Fields
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.07%3A_Analytical_Mechanics_of_Charged_Particles
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.08%3A_Analytical_Mechanics_of_Electromagnetic_Field
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/09%3A_Special_Relativity/9.09%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.01%3A_Lienard-Wiechert_Potentials
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.02%3A_Radiation_Power
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.03%3A_Synchrotron_Radiation
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.04%3A_Bremsstrahlung
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.05%3A_Coulomb_Losses
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.06%3A_Density_Effects_and_the_Cherenkov_Radiation
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/10%3A_Radiation_by_Relativistic_Charges/10.08%3A_Exercise_Problems
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/11%3A_Exercise_and_Test_Problems_with_Model_Solutions
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/zz%3A_Back_Matter
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/zz%3A_Back_Matter/10%3A_Index
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/zz%3A_Back_Matter/20%3A_Glossary
https://creativecommons.org/licenses/by-nc-sa/4.0/
https://phys.libretexts.org/Bookshelves/Electricity_and_Magnetism/Essential_Graduate_Physics_-_Classical_Electrodynamics_(Likharev)/zz%3A_Back_Matter/30%3A_Detailed_Licensing

