Condensed Matter Physics-I
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UNIT I .
vstal Physics, Reciprocal Lattice and X-ray diffniiactiqn: Crystal solids, unjt
Cl"i lmticé. Bravais lattices, Crystal structures-sc; bee ; fee ; hep, NaCl, ZnS and
S “::um crystal planes and Miller indices, Inter planarlspacying, Atomic packing fac
;‘rlll\td siructures, symmetry elements in crystals, point’groups and space groups.
( :

Reciprocal lattices and its applications to diffraction techniques, Brillouin zones, Diffraction
of X-rays by lattice, the Laue equation, Bragg 's law, Ewald construction, experimenta]
diffraction techniques- powder X-ray diffraction technique,; indexing of powder photographs
and lattice parameter determination, applications of powder method, general concept of atomic
scattering factor and crystal structure factor. f | 20Hrs
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Lattice Dynamics and thermal properties: Lattice waves, Vibrations of one —dimensional

mono and diatomic lattice, Phonon dispersion, phonon momentum, density of normal modes

in one and three dimensions, quantization of lattice vibrations, Normal and Umklapp process,

Einstein and Debye’s model of specific heat, Thermal expansion, Thermal conductivity. 10Hrs
' UNIT II

Dielectric and Ferroelectric Properties: The Dielectric constant and polarizability, Clausius-
Mossotti relation, Measurement of dielectric constant, Dipolar polarization in solids, Ionic
polarizability, electronic polarizability, F erroelectricity, Ferroelectric domain. 12Hrs

Magnetic and Superconducting propertics: Fundamental concepts, Atomic theory of
magnetism, Langevin’s classical theory of diamagnetism and paramagnetism, quantum theory
of paramagnetism, F erromagnetism, Weiss molecular (exchange) field, Curie-Weiss law, Ferri
and Anti Ferro-magnetic order. Anisotropic energy. | ‘
Occurrence of superconductivity, Meissner effect, Type-I and Type-II superconductors, Heat
capacity, Energy gap, Isotope effect, London equation, Coherence length, Postulates of BCS
theory of superconductivity, flux quantization, Josephson effect, High temperature
superconductors. | 18Hrs

' Total: 60Hrs
BOOKS:
1. Introduction to Solids by L.V. Azaroff !
2. Crystallography for Solid State Physics by Verma and Sriivastava
3. Solid State Physics by C. Kittel ;
4. Solid State Physics by M.A. Wahab
5. Elementary Solid State Physics by M. A. Omar
6. Crystal Structure Determination by G.H. Stout, L.H. Jensen
7. The Solid state by H.M. Rosenberg

8. Elements of solid state physics by J. P. Srivastava (Prentice Hall India; 2nd edition)
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