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DEVCHAND COLLEGE, ARJUNNAGAR 

POST GRADUATE DEPARTMENT OF PHYSICS 

 

M.Sc. (Physics)  
Program Specific Outcomes: 

After successful completion of two year post graduate level degree program in Physics a student should 

be able to; 

 Attain substantial knowledge of core theories and principles in various fields of Physics related to 

classical and quantum phenomena. 

 Understand the basic concepts in Solid State Physics and Physics of Materials  

 Theoretical understanding of various deposition methods for the preparation of thin films 

 Develop research skills which include synthesis, characterization of nanomaterials and their 

applications in field of Materials Science. 

 Develop the ability to do project work in Nanoscience and Technology. 

 

Course Outcomes: 

After successful completion of relevant course in Physics, a student should be able to attain following 

outcomes; 

 M.Sc.I/Semester I/ Mathematical Physics (CP-I) 

 Use of algebraic skills necessary for the study of system of linear equations, matrix algebra, vector 

spaces eigenvalues and eigenvectors, orthogonality and diagonalization. 

 Study of power series method to solve differential equations, significance of special functions.  

 Understanding the Fourier series, integral and transform. 

 Understanding the approximate numerical methods to solve differential equations. 

M.Sc.I/Semester I/ Classical Mechanics (CP-II) 

 Understanding of Langragian formulation of motion of particles in central force field and its 

applications to Keplers laws and Rutherford scattering. 

 Formulation of Hamiltonian dynamics from canonical equations and its applications  

 Canonical transformations and Poissions Brackets 

 Clearance of basic concepts of postulates of special theory of relativity, four vectors, Langragian and 

Hamiltonian formulation for relativistic kinematics. 

M.Sc.I/Semester I/ Quantum Mechanics I (CP-III) 

 Material particle also need wave description: Schrodinger’s equation. 

 Understanding bound and unbound states of particle. 

 The mathematics of operators. 

 Time independent perturbation theory  
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M.Sc.I/Semester I/ Condensed Matter Physics (CP-IV) 

 Understanding of unit cell and Bravais lattice with concept of Brillouin zones. 

 Understanding of various types of defects and dislocations in solids. 

 Basics of semiconductor and superconductor properties 

 Different types of dielectric and magnetic materials. 

M.Sc.I/Semester II/ Quantum Mechanics II (CP-V) 

 Familiarization of variational method and WKB approximation. 

 Theory of time dependent perturbation theory. 

 Quantum theory of scattering.  

 Introductory relativistic quantum mechanics 

M.Sc.I/Semester II/ Statistical Mechanics (CP-VI) 

 Connection between thermodynamic and statistical mechanics. 

 Basics of classical statistical mechanics: Ensembles 

 Idea of quantum gases. 

 Understanding phase transitions and critical phenomenon. 

M.Sc.I/Semester II/ Electrodynamics (CP-VII) 

 Applications of Maxwells equations in different types of waveguides. 

 Concept of retarded potentials. 

 Understanding radiation from accelerated charges: Larmors formula. 

 Contact between relativity and electrodynamics. 

M.Sc.I/Semester II/ Atomic and Molecular Physics (CP-VIII) 

 Spectrum of hydrogen like atoms. 

 Splitting of spectral lines due to external fields. 

 Understanding of Molecular spectra  

 Knowledge of electronic and nuclear spectra. 

M.Sc.II/Semester III/ Nuclear and Particle Physics (CP-IX) 

 Students will be able to calculate potential well depth of any nuclei using Schrödinger wave 

equations and phase shifts in high and low energy scattering. 

 Students will grasp necessary skills for calculation of isospin and parity of any nuclei in periodic 

table. They will have deep understanding of energy levels (shell model, vibrational, rotational) of 

nuclei in ground state and excited states.  

 Theoretical understanding of alpha, beta and gamma decay along with calculation of Q value for any 

nuclear reaction and half life time of any radioactive element. 

 Students can classify any particle in universe and can do mathematical interpolation of quark model 

(spin, charge, parity, isospin, strangeness) of that elementary particle. 
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M.Sc.II/Semester III/ Computational Programming using Mathematica (CBP-III) 

 Mathematica in a nutshell: essential Mathematica commands. 

 Manipulation of mathematical expressions. 

 Performing symbolic and numerical calculations. 

 Graphical representation using Mathematica. 

M.Sc.II/Semester III/ Thin Solid films: Deposition and Properties (SSP-I) 

 Understanding of different methods of thin film deposition. 

 Knowledge of nucleation and growth mechanism in this films. 

 Techniques used to measure thickness of thin films. 

 Studies of different properties of thin films. 

M.Sc.II/Semester III/ Semiconductor Physics (SSP-II) 

 Understanding of basics of semiconductor with the help of energy bands. 

 Charge carriers in semiconductors. 

 Fabrication of PN junction using different techniques. 

 Heterojunctions: Understanding of recombination and generation of holes and electrons. 

M.Sc.II/Semester IV/ Experimental Techniques (CP X) 

 Understanding Physics of low pressure. 

 Low temperature techniques. 

 Instrumentation: Atomic Absorption Spectrometry 

 Instrumentation: X-ray Fluorescence spectrometry and Mossbauer Spectroscopy. 

M.Sc.II/Semester IV/ Electronic Devices (CBP VI) 

 Working mechanism of transistors and microwave devices. 

 Understanding the functions of BJT, JEFT, MOSFET, MESFET etc 

 Different types of memories and their working mechanism. 

 Knowledge o magneto-optic and piezoelectric devices. 

M.Sc.II/Semester IV/ Physical Properties of solids (SSP-III) 

 Knowledge of electronic structure of crystals using different models. 

 Understanding of transfer properties in metals. 

 Detail study of phonons, plasmons, polaritons and polarons. 

 Understanding defects in crystals. 

M.Sc.II/Semester IV/ Energy conversion and Storage Devices (SSP-IV) 

 Understanding of solar photovoltaics. 

 Knowledge of dye sensitized and quantum dot sensitized solar cells. 

 Detail study of organic and perovskite solar cells 

 Acquiring knowledge of energy storage device like supercapacitors and batteries 


