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antiferromagnetic resonance, electron paramagnetic resonance, exchange narrowing, zero-field 

splitting. 

 

Recommended Books 

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

2. Magnetic Materials: Fundamentals and Applications by N. A. Spaldin, 2nd Ed. (2011).  

3. Quantum Theory of the Solid State by J. Callaway, 2nd Edition (1991). 

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

  

Phys 4308 QUANTUM INFORMATION THEORY (CR3) 

Preq. Phys 3301/ ADP (Physics)  

 

Objectives 

To understand the fundamental concepts of quantum information, communication, computation, and 

physical protocols for quantum computation 

 

Syllabus 

Review of Quantum Mechanics and overview of Quantum information: Postulates of quantum 

mechanics, quantum states and observables, Dirac notation, projective measurements, density operator, 

pure and mixed states, entanglement, tensor products, no-cloning theorem, mixed states from pure states 

in a larger Hilbert space, Schmidt decomposition, generalized measurements, (CP maps, POVMs), 

qualitative overview of Quantum Information. Quantum Communication: Dense coding, teleportation, 

entanglement swapping, instantaneous transfer of information, quantum key distribution. Entanglement 

and its Inseparability of EPR pairs, Bell inequality for pure and mixed states, entanglement witnesses, 

Peres- Horodecki criterion, properties of entanglement measures, pure and mixed state entanglement, 

relative entropy as entanglement measure, entanglement and thermodynamics, measuring 

entanglement. Quantum Information: Classical information theory (data compression, Shannon 

entropy, von Neumann entropy), fidelity, Helstrom’s measurement and discrimination, quantum data 

compression, entropy and information, relative entropy and its statistical interpretation, conditional 

entropy, Holevo bound, capacity of a quantum channel, relative entropy and thermodynamics, entropy 

and erasure, Landauer’s erasure. 

 

Recommended Books 

1. Introduction to Quantum Information Science by V. Vedral, Oxford (2007) 

2. Quantum Computation and Quantum Information by M. Nielsen and I. Chuang (10th Edition), 

Cambridge (2010) 

3. Problems and Solutions in Quantum Computing and Quantum Information by W. Steeb and Y. 

Hardy (3rd Edition), World Scientific Publishing (2011)  

 

Phys 4703 INTRODUCTION TO PHOTONICS (CR3) 

Preq. Phys 3402/ ADP (Physics)  

 

Objectives 

To study the application of light, studying the photonic devices including detectors. 

 

Syllabus 

Guided Wave Optics: Planar slab waveguides, Rectangular channel waveguides, Single and multi-mode 

optical fibers, waveguide modes and field distributions, waveguide dispersion, pulse propagation 

Gaussian Beam Propagation: ABCD matrices for transformation of Gaussian beams, applications to 

simple resonators Electromagnetic Propagation in Anisotropic Media: Reflection and transmission at 


