
 

17 | Curriculum (2020), Physics Degree Programs, University of the Punjab, Lahore 

 

 

 

anisotropic interfaces, Jones Calculus, retardation plates, polarizers Electro-optics and Acousto-optics: 

Linear electro-optic effect, Longitudinal and transverse modulators, amplitude and phase modulation, 

Mach-Zehnder modulators, Coupled mode theory, Optical coupling between waveguides, Directional 

couplers, Photoelastic effect, Acousto-optic interaction and Bragg diffraction, Acousto-optic 

modulators, deflectors and scanners Optoelectronics: p-n junctions, semiconductor devices: laser 

amplifiers, injection lasers, photoconductors, photodiodes, photodetector noise. 

 

Recommended Books  
1. Fundamentals of Photonics by B. E. A. Saleh and M. C. Teich (2nd Edition), John Wiley (2007) 

2. Photonic Devices by J-M. Liu, Cambridge (2009) 

3. Photonics: Optical Electronics in Modern Communications by A. Yariv and P. Yeh, Oxford 

(2006) 

4. Optics by E. Hecht (4thEdition), Addison-Wesley (2001) 

  

Phys 

4309 

QUANTUM SOLID STATE MAGNETISM (CR3) 

Preq. Phys 3402/ ADP (Physics)  

Objective 

Learn the modern theoretical foundations used to describe and study collective magnetic phenomena 

in the Solid State. 

 

Syllabus 

Magnetic response and correlation functions, analytic properties, fluctuation-dissipation theorem, 

experimental methods to measure static and dynamic correlations, magnetic response and correlations 

in metals, diamagnetism and paramagnetism, magnetic ground states: ferromagnetism, spin density 

waves, excitations in metals, spin waves, experimental examples, magnetic response and correlations 

of magnetic ions in crystals: quantum numbers and effective Hamiltonians, application of group theory 

to classifying ionic states, experimental case studies, magnetic response and correlations in magnetic 

insulators, effective Hamiltonians, magnetic order and propagation vector formalism., the use of group 

theory to classify magnetic structures, determination of magnetic structures from diffraction data, 

excitations: spin wave theory and beyond, Triplons, measuring spin wave spectra. 

 

Recommended Books  
1. Quamtum Theory of Magnetism, by W. Nolting, Springer, (2009) 

2. Quantum Theory of Magnetism, by R. M. White, Springer, (2006) 

3. Quantum Magnetism, U. Schollwöck and J. Richter, Springer, (2004) 

4. Introduction to Magnetic Materials by B. D. Cullity & C. D. Graham, 2nd Ed. (2008).  

 

Phys 

4310 

QUNTUM ELECTRONICS (CR3) 

Preq. Phys 3402, 3702/ ADP (Physics)  

 

Objective 

Develop a basis for understanding the quantum mechanical aspects of modern electronics (lasers, 

quantized Hall effect, field effect transistors, optical tweezers, etc.) 

 

Syllabus 

Time-independent Schrodinger equation, quantum mechanical tunneling, bound states and scattering 

transmission electron microscopy, the energy spectrum of diatomic and aromatic molecules, the band 

structure of one-dimensional crystalline and disordered solids, the scattering time for electron transport 
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in a crystal, the quantized and fractional Hall effect in a two-dimensional electron gas, perturbation 

theory and field quantization, two-state lasers, light pressure forces on atoms, quantization of LC 

circuits, Casimir forces, field effect transisters, optical tweezers, quantum devices, single electron 

transister, 

Spontaneous and stimulated transitions, Einstein coefficients, coherence of stimulated emission, Light 

matter interaction, transition probability   Spectral line shape, inhomogeneous and homogeneous broa

dening   Absorption and amplification, gain medium, saturation  Laser oscillations, feedback, lasing th

reshold, resonant conditions interaction of electromagnetic radiations with resonant atomic transitions, 

density matrix treatment, Rabi oscillations. 

 

Recommended Books 

1. Quantum Theory Of The Optical And Electronic Properties Of Semiconductors (5Th Edition), 

H. Haug and S. W. Koch, World Scientific, (2009) 

2. Quantum Electronics, by A. Yariv,Wiley, (2013) 

3. Principles of Quantum Electronics, D. Marcuse, Academic Press, (2012). 

 

Phys 4310 ASTROPHYSICS (CR3) 

Preq. Phys 3402, 3702/ ADP (Physics)  

 

Objective 

To give an introduction to theory of star formation and to understand large scale structure of the 

universe. 

 

Syllabus 

Astronomy as an observational science, measuring time, angle, and distance, luminosity, brightness and 

telescope, temperature, colour and spectral properties of stars, basic physics of stars, The interstellar 

medium and the birth of stars; protostars and evolution to the main sequence; star clusters, The death 

of stars - white dwarfs, the late evolution of massive stars, supernovae and supernova remnants Neutron 

stars, pulsars and black holes, Galaxies: the Milky Way galaxy, rotation curves and dark matter, other 

galaxies and the Hubble classification scheme, Galaxies: active galaxies, galaxy environments and large 

scale structure, galaxy clusters and dark matter, galaxy formation, Cosmology: Hubble's law, the Big 

Bang, the cosmic microwave background, Expanding Universe, Hubbles law, red shift, Big Bang and 

Inflation, Cosmic Microwave Background, Nucleosynthesis, Dark Matter and Dark Energy. 

 

Recommended Books 

1. An Introduction to Modern Astrophysics by B. W. Carroll and D. A. Ostlie, (2nd Edition), 

Cambridge (2017) 

2. Introduction to Astrophysics: The Stars by J. Dufay and O. Gingerich, Dover (2012) 

3. An Introduction to Stellar Astrophysics by F.  LeBlanc (1st Edition), Wiley (2010) 

 

Phys 4310 MEDICAL PHYSICS (CR3) 

Preq. Phys 3402, 3702/ ADP (Physics)  

 

Objective 

To give an introduction to various applications of physics in medical sciences and heatj care sector. 

 

Syllabus 

Interactions of lonising Radiation with Matter: Introduction; Beta-rays, range-energy relationship, 

mechanism of energy loos, lonization and excitation, Bremsstrahlung, Alpha-rays, Rang-energy relation 

– ship, Energy transfer, Gamma-rays, exponential absorption, interaction mechanisms, Pair production, 


