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17MPHC03- Laser and Spectroscopy

Part A 10x1/2=5
. Choose the correct answer
1. A Laser emits light in -----=---==---- direction.
a. only one b. all c. different d. multiple
2.1t is difficult to achieve laser action in ----=------ frequency ranges.
a. low b. zero ¢. high d. medium
3.In three level pumping scheme, the light outputisa -----—---- output. |
a. continuous b. pulsed ¢. inverted d. analog
4.The other name for LASER is ------=-~----- .
a. MASER b. LASOR €. LASAR d. LOSER
5. The Oblate molecules have
a.l, =l <L b.L= =L clL#L=#*l dLz L =1
6. The example for the asymmetric top molecule is
a. NH; b. CH, ¢.H, O d. BCl;
7. A hot band will S in intensity as the temperature of the sample is increased.
a. decrease b. increase  c¢. be constant d. be zero
8. A molecule of n atoms has -------- degrees of freedom.
a. 2n b.4n c.n d. 3n
9.1f the virtual state of the system coincides with a real state of the system, it will lead to  ---------------
effect.
a. Raman b. Laser Raman c. Resonance Raman d. Stark
10. The first Raman Spectrum of an organic compound was observed using -------- as the source.

a. moon b. Sun ¢. Kiystron d. human eye




Part B 5x4=20
Answer ALL questions
Each answer should not exceed 200 words or one page

11.a.Write a note on (i) Coherence (ii) Directionality of a Laser beam.
(Or)
11.b. Distinguish between Temporal and Spatial coherences.

12.a.(i) What are Resonators? ‘
(it) Discuss the vibrational modes of Resonators.
(Or)
12.b.Obtain an expression for the number modes per volume.

13.a.Explain about the interaction of radiation with rotating molecule.
13.b. .Discuss the intensity of rotational lines. ©n
14.a. Get the fundamental, overtones and hot bands of vibrating diatomic molecule.
14.b. Explain any two identification of molecular co(r?sgtuents using IR spectroscopy.
15.a. State and explain Mutual exclusion principle.
15.b.Write a note on any two sample handling teclfr%:q)ues in Raman measurements.
PartC -~ 5x7=35
Answer ALL questions
Each answer should not exceed 600 words or three pages

16.a.0btain Laser Rate equation for Two level system and discuss about it.
(Or)

16.b.Get Einstein’s coefficients and explain their importance.
17.a.Write a note on Mode Locking. (Or)

17.b.(i) Define: Quality factor.
(i) Explain the losses inside the cavity.

18.a.Describe the spectrum of Symmetric top molecules with energy levels diagram.
(Or)

18.b. Brief the informations about:(i) Dipole moment (2+2+3)
(i) Atomic mass
(i) Nuclear Quadrupole moment--- derived from rotational spectra.
19.a.Explain about the Diatomic vibrating rotator with energy level diagrams..
19.b.With a block diagram, describe the FTIR Spectrg(r)x;zter.
20.a. Write a note on cléssical theory of Raman effect.
(Or)

20.b. Obtain the Vibrational Raman spectra and discuss its importance.
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