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NI.Sc. (Scmcstcr-III) (C.B.C.S.) Examination

PHYSICS

Paper-3PIIYJ (iv) Photonics-l (Fundameutats of Photonics)

Time : Three Hoursl F{aximum \larks : 80

Iote :- ALL questions are compulsow and cary equal marks.

1. (a) Show that f(x - vt) and tIx + vt) represert waves travelling along the positile and

ncgati\.e direcrions of tle x axis respectivclv. 6

(b) Light of rvavelenglh i. is incidcnl on a slit ol u.idth d. What are the condirions under

lvhich the ra!' approximation is valid ? 4

(c) An electric ficld of clectromagnetic wave is 4 x I o'q V/m in vacuum. Calculatc intensily

ard peak oi R-iield envelope. 6

OR

(p) Deline plane waves. Write out the expression lor a hypothetical plane wave, travelling

in the z dileclion that has maximum amplitude of uni$ arld a wavelength in the visible

portion of thc spcctrum at 51.1.5 nm. 6

(q) whar is chromatic aberation ? Explain it \,'i!h $e help of optical ray diagram. 6

(r) Differenliate between phase and group velocity. 4

2. 1a) Dcrive the Kramers-Krorfg rciatioDs for Ret-lccted Amplitude and Phase. I
(b) Write a briel note on angular momenrum of a Photon. :
(c) Differentiate bctwccll Fresnel and Fraunhot'er difftaction. 3

OR

(p) Derive Krarners-Kronig relalions for refractive index aod absorption spectrum. 8

(q) Show that both linear and circularly polarized light arc special cases of elliptically

polarized light. 1

(r) Dcfine lhe tbtlowing terms : (i) l'lonlinear medium, (ii) Inhomogeneous mcdium.

(iii) Dispersivc medium. (iv) AnisoEopic medium. I
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(a)

(b)

(c)

tp)

(q)

(r)

(a)

(h.)

(c)

Derivc thc Fourier transform of Doinr spreod lunctioo. 6

Usiog Fouriel anal\'ris. prove thc collimaling Droperi\ rrf .r.onlex Iexs. S

How microwar,e ovcn door shields us tiom micro['aves but not t'rom visible light 1)

oR

\l'hat is a spatial frher I Explai. the working ofsiulplest sparial tlilcr. 6

what is llolograph."'- 'l Hou holographic camerr dii'l'crs liom conventional
camera I 6

find thc Fourier transli)rm ol delta function. .1

What erc the lirnitarions of cofl\entir)nai optical micrlrs.op] I .r

Define the lbllowi.g terms (i) Evancscenr waves ;rnd (ii) I'cnotration depth. 4

Drarv and explain thc picturc sho\ring tield distriburion oi lisht emanating fiom e

nanoscopic fiber tip. 8

OR

Draw and explain {he different modes of near-tield microscopy. l0

\!'hich tr,"o llrclors limit the.csolution in near-ticld scanning microscopy (NSO\1) and

photon scanning tunneling microsoopy (PSTM) I What stcps are undertaken to improve
them .' 6

Describe the method to measurc the optical tweezeN strength. 6

Draw schcmalics of the experimeDtai sct up of optical t\reezers. What precautions does

one necd to lakc in dcsigning optical t\yeezers 'l 6

What are the linitarions of Dopplq cooLing ? -1

OR

lixplain ,.he \\'orkins of magncrc optical tlap for atoms- 8

Write thc principle of evaporative cooling tcchoique. 6

Sirite an-v l\o potential applicalions of Bose-Einstein Condensate. 1

(p)

r.q.)

i (a)

(b)

(c)

(p)

(q)

G)
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