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20MPHC03 Laser and Spectroscopy

                                                                         PART A                                       10 x 1 = 10       
	       Choose the Correct Answer

     1.	At thermal equilibrium, the ratio of number of spontaneous to stimulated emissions is given by	
a. -1		b.		          c.1-		d. 1+ 
     2.  	The lifetime of metastable level in a Ruby laser is							
	a. ~ 2 ms		b. ~ 3ms		           c. ~ 4ms		d. ~ 5ms
     3.	What is the expression for quality factor ‘Q’									
a.		b.	
c. Q = 		d. Q = 
     4. 	The number of modes per unit volume will ______ with increasing frequency			
	a. increase		b. decrease		           c. not change		d. resonate
     5.  	What is the moment of inertia condition for symmetric top molecules?					a. Ib=Ic=Ia		b. IbIcIa		           c.  IbIc=Ia		d. Ib=IcIa
     6. 	An atom replaced by one of its isotopes								
a. the electron charge distribution doesn’t change	b. the electron charge distribution changes		c. the electron charge distribution doesn’t exist	d. none of the above	
     7. 	What is meant by zero-point energy?									
	a. Vibrational energy is zero at lowest vibrational level, indicating that a molecule vibrate always
	b. Vibrational energy is not zero at lowest vibrational level, indicating that a molecule vibrate always	c. Vibrational energy is zero at the lowest vibrational level, indicating that a molecule doesn’t vibrate	d. None of the above
     8. 	When a molecule absorbs IR radiation, it								
	a. emits light		b. vibrates faster	            c. vibrates slower	d. no change
     9.	What is the selection rule for pure rotational Raman spectra of linear molecules			
	a. ∆J = 		b. ∆J = 0,1		            c. ∆J = 0, 		d. ∆J = 0, 
     10.	The symmetric stretching vibration of H2O molecule have						
	a. IR active and Raman inactive		            b. IR inactive and Raman active
	c. Both IR and Raman active			            d. Both IR and Raman inactive
				



Part B		                                     5 x 6 = 30
Answer ALL questions
 Each answer should not exceed 400 words or two pages


11.a. What is Coherence in laser? Give the interpretation of Temporal and Spatial coherence.	
(or)
11.b. Explain the rate equations for Two level system.											
12.a. Briefly account on Vibrational modes of a resonator.						
(or)
12.b. Illustrate the Quantum yield. 
								
13.a. Describe the interaction of radiation with rotating molecule.					
(or)
13.b. Explain the schematic representation of a Microwave spectrometer.							
14.a. What is meant by selection rule? Describe the infrared selection rules.				
(or)
14.b. What causes molecules to vibrate? Elucidate the normal vibrations of CO2 and H2O molecules. 							
15.a. Give details of Vibrational Raman spectra. 														    (or)
15.b. Give details of the following sample handling techniques: Powder sample; Single crystal and 
        Fluorescence reduction. 											

				                 	Part C                                           5 x 12 = 60
 Answer ALL questions
Each answer should not exceed 800 words or four pages


16.a. Describe the construction and working of He-Ne Laser. 						
(or)
16.b. Explain the complete working nature of Dye laser with suitable diagram.												
[bookmark: _GoBack]17.a. Derive stepwise the Schawlow and Townes formula for Threshold condition. 			
(or)
17.b. Write note on (i) Laser amplifiers, and (ii)	Mode locking.										
18.a. Elaborate Rigid and Non-rigid rotator in Rotational spectra.					
(or)
 18.b. Explain in detail about the Molecular structure, Dipole moment, Atomic mass and Nuclear   
        quadrupole moment	 resulting from rotational spectra.						
					
 19.a. Write note on (i) Vibrating diatomic molecule, and (ii) Diatomic vibrating rotator		
(or)
 19.b. Explain the principle and components of FTIR spectrometer along with its advantages and 
        applications.											

 20.a. Elucidate the Classical and Quantum theory of Raman Scattering.				
(or)
 20.b. Draw the block diagram and explain the principle and operation of Laser RamanSpectrometer. 										
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