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K26P 0714

IV Semester M.Sc. Degree (CBCSS — OBE ~ Regqular/Supple./imp.)
Examination, April 2026
(2023 Admission Onwards)
PHYSICS
MSPHY04E04 : Optics and Photonics
e Max. Marks : 60

Time : 3 Hours

. Differentiate between "sté'_t;;inqef al

_ What is meant by qUa"ritdm.gﬂﬂqiﬁgtje_nt'_? R

Bring out the significance of

Briefly describe the phase m

What is meant by the mode of _"c‘iptféél'ﬂbe? Exptarﬁ the fermation of modes

in optical fibers.

‘grade index fibers.
AL TR (5%3=15)

‘SECTION-B

Answer any 3, each question carries 6 marks.

7. A ruby laser contains a cr

8. Calculate the ratio of the stimulated e

ystal of length 4 cm and a refraciive index of 1.78.
The peak emission wavelength from the device is 0.55 wm. Determine the
frequency separation between the longitudinal modes.

mission rate to spontaneous ermission

rate for an incandescent lamp operating at a temperature of 1000 K. Assume

the average operating wavelength to be 0.5 um.
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9. The velocity of light i
& ght in the core of a step-i B
critical ot a step-index fiber is 2,01 e
aperturszg:g :ég:; :ore-claddmg interface is 80°. Detem'w;:w; 0ch fu?r?sri??
; _ nce angle (maximum ; a
The velocity of light in vacuum is 2.998 x 1 (;nr::;”‘snce angle) for the fiber in air.
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2\ ) alculaﬁe thg average photon number for this state {3x6=18)
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12. Give a i g e
detailed description  Q-switching with a Schematic fepreseritatiniot
3 ' 101N ion o

how a) loss b) quallt R ; i
> ! y faCfOl’ , ‘i" 1 2 S A
vary with time when a laser ?WP“’?“?{Q;QWS,O” and d) laser output power

power output and pulse duratiah, Obtain expressions for the peak

13. What are three and f G i
our levellasers:? Write do
and four level laser systems asers'? Write down the rate equations for three

(;o a:@ih : pumpmg requirements.

14. What is harmonic i
: enera
in detail. Hengeton
15. Explain in detail the Sau&ss. of | N
: all-ine causes. of SR N
signal di R ag ortion.in optical fi
gnal distortion affect the ifrformation carrying Gapaci f[})"éf‘tﬁf:apce;;fi'c gofgedc;es
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