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Part 1 
1- a-  Explain Mechanical (Sonic) resonance and show the 

        conditions of  occurrence of  resonance. [7 Marks] 

    b- Explain Nuclear Gamma Resonance and show the nuclear 

        reaction for the excited source, [7 Marks] 

 

2-a- Explain the history of discovering  Mossbauer phenomena and       show 

the importance of  research  of Mossbauer spectroscopy.  

     [7Marks]  

   b- Calculate the energy required to excite Na
23

11 and occurrence  

       of yellow color ( λ = 5890 ). [7Marks] 

 

3- a-Write about one : Recoil energy shift or Doppler broadening. 

       [7Marks] 

    b- Excited source of intensity 26 m Curie with f=0.6. calculate            the 

photons number of Gamma rays by Bequrel to resonance. 

         [5Marks] 

........................................................................... 

Part 2 
1. Proof that diamagnetic susceptibility is Negative and Independent of 

temperature.  [5 Marks] 

2. Derive an expression for Curie’s Law. [5 Marks] 

3. Give short note about Brillouin & Bloch function and Lamor relationship. [5 

Marks] 

4. Give Quantum mechanical (QM) description of a spin in a magnetic field. [5 

Marks] 

5. Use Rotating Frame of  reference to solve the motion of magnetic moment in 

the general case of a time varying B1(t). [10 Marks] 

6. Sketch stages of NMR echo generation. [10 Marks] 

  

Prof. Fathy Salman& Dr. Eslam Sheha 



Part 2 Answer  
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