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CO3: Examine the char::thamcal \deas tg microscopic systems.

emission, eristics ang working of lasers by applying the Einstein's theory of stimulated

CO4: Describe the
working Principlgs*pﬂmary components of 5 typical optical fibre communications system and their
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v pm;q;m:t:r ffnf“‘;ﬂl;ind briefly discuss how it affects the fundamental
' : tals. Also descri S ot
i | based on this principle. escribe the classification of the nanostructures | .
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b}_ ;;11 el_ﬂntran with kinetic energy 9.00 eV is incident on a square potential barrier
with height of 10.00 eV and width of 5 nm. Find its transmission probability. 5

Explain Einstein's theory of matter—radiation interaction. Describe the three
fundamental processes involved in this context using suitable diagrams and derive
the relations between Einstein's coefficients. Why is it easier to obtain lasing | 10 | CO3 | BL2
-action in the infra-red (IR) region than in the ultraviolet (UV) region?

‘What is a four-level Laser? Justify why a three-level laser usually provides pulsed
| output compared to a four-level laser. Hence, with a suitable schematic and

| energy level diagram, explain the construction and working principle of a four- | 10 | CO3 | BL2
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b) Calculate the value of threshold gain coefficient of the laser with cavity length
500 um and loss coe fficient 10/cm. The value of reflectance R, is 0.998 and R is 5

e e

0.950.
S. a) I;)raw a ray diagram for the propagation of light through an optical fibre and
derive the expression for the numerical aperture. S
b) The refractive index of the core of a step index fibre is 1.63, and the critical il

angle at the core-cladding interface is 75% determine the acceptance angle if the 5
outer medium is air ng=1.00.
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