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NUCLEAR PHYSICS AND SPECTROSCOPY
Time: 3 Hours Maximum :100 marks

Answer any FIVE questions. ( 5x 20= 100 marks )
All guestions carry equal marks

l.a. Describe the working of Bainbridge Mass Spectrometer with a diagram.
b. Explain Gamow’s Theory of Alpha Decay.
2.a. Describe Du Mond Bent crystal spectrometer method of measuring Gamma Ray
energy
. b. Write a note on Fermi and Gamow Teller Transitions.
3.a. Discuss the Bohr Wheeler Theory of Nuclear Fission.
b. Explain the Magic Numbers on the basis of shell Model.
4.a. D;erive the Breit and Wigner Dispersion formula.
b. Discuss the C.P violation in Neutral Kaons decay.
5.a. Explain the Anamalous Zeeman effect and Lande’s ‘g’ factor.
b. Give the theory of Microwave Spectra of symmetric Top molecule.
6.a. Outline the Quantum theory of Raman effect.
b. Explain the basic Principles of FTIR Spectroscopy.
7.a. Derive the Bloch equations in NMR Spectroscopy.
b. Explain the Principle and working of Higher Resolution NMR Spectrometer.

8.a. Explain the working of ESR Spectrometer with a neat diagram.

b. Discuss the Recoilless Emission and absorption in Mossbauer spectrum..
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1.a)

b)

b)
3.a)
b)
4.2)
b)
5.a)
b)
6.a)
b)

7.a)

Answer any FIVE questions. ( 5x 20= 100 marks )
All questions carry equal marks

Discuss the equation of motion by Heisenberg Picture.

Obtain the Energy Eigen values of one dimensional Linear Harmonic Oscillator .
Explain variation Method and its application to Hydrogen molecule.

State Fermi Golden Rule. Explain thé Harmonic Perturbation.

Obtain the commutation Relations of Total angular momentum with components.
Derive the Dirac’s Equation in a central field.

Discuss the Partial Wave Analysis.

Explain the Scattering by Coloumb and Yukawa Potential.

Obtain Einstein’s Coefficients for Spontaneous and Induced emission.

Derive classical Lagrangian Equation.

Explain Field Quantisation of Non- Relativistic Schrodinger Equation.

Explain Density Matrix and its Applications.

Outline Thomas Fermi Model of central Field Approximation.

b) Discuss the Spin Orbit Interaction as correction to central Field Approximation.

8.a)

b)

Write a note on Hilbert space and Dirac notation.

Outline the Time dependent Perturbation Theory to first order transitions.
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