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LASER TECHNOLOGY

PHY-453

All Branches Common

Time : 3 Hours] [Maximum Marks : 100

Before answering the question-paper candidates

should ensure that they have been supplied to correct

and complete question-paper. No complaint, in this

regard, will be entertained after the examination.

Note : Attempt any Five questions. All questions

carry equal marks.

1. (a) Explain the principle of laser and essential

requirement to produce laser action. How

8. (a) Explain the principle, construction and

working of a semiconductor Ga-As Laser.

15

(b) Discuss the applications of Laser in

various fields. 5
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is population inversion attained in a four

energy level laser differ from a three

level laser system. 15

(b) For He-Ne laser line 632.8 nm, stimulated

emission cross-section is 3.0×10–17 m2

and inversion density is 5.0×1015 m–2.

Determine the small signal gain

coefficient. 5

2. (a) Discuss the concept of coherence in laser.

Discuss the spatial and temporal

coherence of laser beam with diagram.

15

(b) The laser line width as low as 20 Hz.

Calculate the coherence length. 5

3. (a) Write short notes on the following : 15

(i) Laser Amplifier

(ii) Gain and gain saturation in laser

(iii) Various factors affecting the

population inversion.

(b) Calculate the relative rate of spontaneous

and stimulated emission in the microwave

region ( = 1010 Hz) at 300K. 5

4. (a) What do you mean by two level, three

level and four level laser system. Obtain

the condition of population inversion in

three level laser system. 15

(b) What do you mean by metastable state ?

Show that two level system is not

appropriate for laser action. 5

5. (a) What do you mean by pumping ? Discuss

the various pumping methods used for

obtaining population inversion condition

in laser. 10

(b) Write a note on various specific excitation

parameters associated with optical and

particle pumping. 10

6. What do you mean by solid state lasers ?

Discuss construction principle and working of

any solid state laser. 20

7. Discuss the construction, principle and working

of He-Ne laser with a neat and clean diagram.

20
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