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Note: Attempt all Sections. In case of any missing data; choose suitably.

SECTION A
1. Attempt all questions in brief. 02x7=14
Q Question CO | Level
no.
a. Differentiate between spontaneous and stimulated emission. 1 K4

Wa: IoA (Spontaneous Emission) 3R IRT IS (Stimulated Emission) T 3fdR
WY BT

b. | What is a ‘metastable state’? 2 K1
TCTRTT MTRIT (Metastable State)’ T Bl &2
c. Is it possible to have a two-level laser system. Explain your answer. 3 K2

FT SI-TRT AR YU (Two-Level Laser System) THT 82 30+ IR 1 SRS
PIfoT|

d. What is the principle of excimer lasers? 4 Kl
THRTSHR a\_rﬁ (Excimer Lasers) bl ﬁ@'l?f Gl %?

e. What is ‘photolithography’? 5 K1
IR (Photolithography)’ &I 77

f. Explain ‘active medium’. 1 K2
ihd JTH (Active Medium)’ B GHHIST|

g. Define Q-factor in laser. 3 K1
TR o Q-T[UT® (Q-factor) B IRHIR SIfoTg|

SECTION B

2. Attempt any three of the following: 07x3=21

a. | Establish relation between Einstein’s A and B coefficients. 1 K6
ST & A 3R B U & ad Gae] VAT B |

b. | Explain what is population inversion and why is this necessary for laser action? | 2 K2

Describe plane parallel resonator.
STTHEAT SGHHUT (Population Inversion) T BId1 82 T ToR bl & Y 3o
I B eldl %‘? JHdd JHIAR 3'|_';1F|'|7ﬂ (Plane Parallel Resonator) WWWI

c. | Most of the lasers are of four level. Why? 3 K4
BT AR IR (Four-Level) T Bl &7

d. | Describe construction and working of He-Ng, Laser. 4 K2
BT (He-Ne) TSR &1 fAaT0r vd Hrifafd o1 auiF s

e. | Give a description of laser applications.in'material processing. 5 K2
UG JRIRBRUT (Material Processing) H ToR SIS o1 fqarur Sifomg |

SECTION C
3. Attempt any one part of the following: 07x1=07
a. | Describe laser properties “directionality” and “brightness”. 1 K2

AR 1T “feRIHB AT 3R < 1 G BTy

b. | A laser beam emits light of wavelength 632.8 nm and has a power output of SmW. How | 1 K3
many photons are emitted per second by this laser?

TH AoR BT 632.8 nm TG B THIRT AT IOl Bal § MR THHT YT
3T3CYC 5 mW g | T8 TSR Ul Yo s b Wiei Icfold &dl 82
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4. Attempt any one part of the following: 07x1=07
a. | Evaluate minimum pump power to maintain population inversion in three level laser | 2 K5
system.
- doR Joell H ST IShAU §FY 384 8q gAad Ud fdd @
Hllhq I

b. | The half width of the gain profile of a laser material is about 2 X 10™3nm. What | 2 K3
should be the maximum length of the cavity in order to have a single longitudinal mode
oscillation?

el e TraTel 1 T wbTs el 1 SMTelt ASTS eHTHIT
2x107 nm%l Thd 3@?1{[ e qia (single longitudinal mode oscillation) UTtd A
% o0 T[T (cavity) 1 S dH s 1 g A1RE?

5. Attempt any one part of the following: 07x1=07

a. | What are CW lasers? How are they different from pulsed lasers? 3 Kl
Hresg (CW) TSR F18Id 82 J U aoR! § o fF 8ld 82

b. | Discuss techniques of mode locking for short pulse-generation. 3 K4
I3 U S ] HIS dlfdhT db-iep! UR =l difor|

6. Attempt any one part of the following: 07x1=07

a. | Explain construction and working of €0 laser. 4 K2

0, TIoR 1 {0 U5 i GHgmsul

b. | Describe Nd:YAG laser with an energy level diagram. 4 K2
Sl &R o e d Nd:YAG @R 1 quf siforg |

7. Attempt any one part of the following: 07x1=07

a. | What is LIDAR? Discuss its major components and applications. 5 K4
LIDAR F1 §? $H% THE Yed! U9 ST R g9 i

b. | Illustrate laser application in holography 5 K3

ISR & BB | SN &1 = Afed TE Sl
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