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Condensation into the Electron-hole drops, Raman measurements of inelastic scattering in crystals, 

stokes and anti-stokes scattering, X-ray induced emission spectra in crystals, Electron energy loss 

spectroscopy. 

 

Recommended Books 

1. Quantum Theory of the Solid by  J. Callaway, 2nd Edition, Elsevier Science, (2013) 

2. Solid-State Physics: Introduction to the Theory by J.  D. Patterson, B. C. Bailey, 3rd Springer 

International Publishing  (2018) 

3. Introduction to Solid State Physics, 8th Edition, by  C. Kittle, (2012). 

4. Solid State Physics by N. W. Ashcroft and D. Mermin, Cengage, (2011). 

5. Solid State Physics: An introduction by P.  Hofmann, 2nd Edition, Wiley-VCH, (2015) 

                   

Phys 4202 CLASSICAL ELECTRODYNAMICS-II (CR3) 

Preq. Phys 4201/ ADP (Physics)  

 

Objectives 

The second course provides some  further topics of classical electrodyamics. 

 

Syllabus 

Magnetization, the magnetic field produced by magnetized material, magnetic scalar potential and 

magnetic pole density,magnetic intensity, magnetic susceptibility, permittivity and hysteresis, boundary 

conditions on the field vectors, boundary-value problems involving magnetic materials, related 

problems, Electromagnetic induction, the generalization of Ampere’s law, energy density in the 

magnetic field, electromagnetic energy, the wave equation, monochromatic waves, boundary 

conditions, the wave equation with sources, vector and scalar potentials, gauge transformations (Lorentz 

gauge, coulombs gauge), pressure of radiations, retarded scalar and vector potentials, covariant 

formulation of electrodynamics, transformation laws of electro magnetic fields, related problems, 

Propagation of Electromagnetic Waves, plane monochromatic waves in non-conducting media, 

polarization of waves, energy density, plane monochromatic waves in conducting media, Reflection 

and refraction at the boundary of two non-conducting media: normal incidence, reflection and refraction 

at the boundary of two non-conducting media, oblique incidence, complex Fresnel coefficients: 

reflection from a conducting plane, waveguides, transverse electric and transverse magnetic waves, 

parallel-plate waveguide, dielectric waveguides, radiation from an oscillating dipole, related problems, 

Plasma Physics: introduction, electrical neutrality in a plasma, particle orbits and drift motion in a 

plasma, magnetic mirrors, the hydromagnetic equations, plasma oscillations and wave motion.  

 

Recommended Books 

1. oundation of Electromagnetic Theory by J. R. Reitz, F. J. Milford and R. W. Christy (4thEdition), 

Addison-Wesley (2009)  

2. Introduction to Electrodynamics, David J. Griffiths (4th Edition), Prentice Hall (2013).  

3. Classical Electrodynamics, J.D. Jackson, third edition, John Wiley (2012) 

4. Elements of Electromagnetics by M. N. O. Sadiku (5thEdition), Oxford (2009).     

           

Phys 

4304 

NUCLEAR PHYSICS-II (CR3) 

Preq. Phys 4303/ ADP (Physics)  

 

Objectives 

This part deals with some additional topics of nuclear physics. 

 

https://www.google.com.pk/search?tbo=p&tbm=bks&q=inauthor:%22Bernard+C.+Bailey%22&source=gbs_metadata_r&cad=4

