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FOURTH SEMESTER M.Sc. DEGREE (REGULAR/SUPPLEMENTARY)

EXAMINATION, APRIL 2025
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Physics

PHY 4E 14—LASER SYSTEMS, OPTICAL FIBRES AND APPLICATIONS

(2019 Admission onwards)

Time : Three Hours Maximum : 30 Weightage

Section A

(8 Short questions answerable within 7.5 minutes)

(Answer all questions, each carries weightage 1)

1. Explain spontaneous and stimulated emissions.

2. Briefly explain four wave mixing.

3. Bring out the different applications of holography.

4. Define numerical aperture. State the relation between numerical aperture and acceptance angle.

5. What are leaky modes ? Explain the mechanism for their occurrence.

6. Explain briefly optical parametric oscillator.

7. What are the characteristic properties of laser light ?

8. Differentiate between step index and graded index fiber.

 (8 × 1 = 8 weightage)

Section B

(4 Essay questions, each answerable within 30 minutes)

(Answer any two questions, each carries weightage 5)

9. Explain the theory of Q-switching. Discuss the generation of high-power pulses through

Q-switching.

10. With an energy level diagram, explain the construction and working of the Helium-Neon laser.

625341

625341

1105

1105

1105
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11. What is nonlinear polarization ? Derive an expression to prove the existence of the second and

third harmonic generation.

12. Describe the applications of laser in : (a) Industrial application of lasers ; (b) Lasers in medicine ;

and (c) Laser induced chemical reactions

(2 × 5 = 10 weightage)

Section C

(7 problems answerable within 15 minutes)

(Answer any four questions, each carries Weightage 3)

13. Describe the theory of recording of image and reconstruction of image in a hologram.

14. An Nd:YAG laser emits 1064 nm. with a bandwidth of 0.1 nm. Determine the minimum possible

laser pulse duration achievable from this laser without using any special techniques.

15. Derive an expression for Einstein co-efficients.

16. Calculate the gap in frequency between two longitudinal modes in a linear cavity whose optic

length, L, = 225 mm.

17. Determine the radiance of a 5 mW helium-neon laser having an output diameter of 2 mm. and a

divergence of 1 mrad.

18. Describe Z-scan technique.

19. A step index fibre has a numerical aperture of 0.395, core refractive index of 1.55. Calculate the

refractive index of cladding, and the acceptance angle.

(4 × 3 = 12 weightage)

625341

625341
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Section A

8 Short questions, each answerable within 7.5 minutes.

Answer all questions, Each question carries weightage 1.

1. Explain Doppler broadening mechanism in lasers

2. Discuss briefly what unstable resonators are.

3. Explain Z scan technique

4. Explain any two applications of spatial frequency filter

5. What is a fibre laser ? What are the advantages of fibre laser over other lasers ?

6. Mention the medical applications of lasers

7. Give the two requirements for lasing action in a semiconductor diode. Explain how lasing action

occurs in it.

8. Compare step index and graded index optical fibre.

(8 × 1 = 8 weightage)

Section B

4 Essay questions, each answerable within 30 minutes.

Answer any two questions, Each question carries weightage 5.

9. Explain the technique of mode-locking. How it is used to generate very short optical pulses of high

peak power ?

10. Explain the application of lasers in material processing and isotope separation.

505623

505623

1105

1105

1105
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11. Derive the laser rate equations for a three level laser system and a four level laser system.

12. Explain the working principle of singly resonant oscillator.

(2 × 5 = 10 weightage)

Section C

7 Problem questions, each answerable within 15 minutes.

Answer any four questions, Each question carries weightage 3.

13. For a cavity with mirrors having reflectivities of 98 %, what would the minimum gain need to be in

order for the laser to reach threshold if the amplifier length is  0.2 m. and the mirror separation

is 0.4 m ? Assume no losses in the cavity other than the mirror transmission losses.

14. For a ruby laser of 6328 Å  wavelength, the spontaneous emission coefficient is 107 s–1. The active

medium of length 20 cm. and refractive index of 1.76 is installed in a two-mirror cavity having

mirror reflectivities of 99.9 % and 98 %. Calculate the time in which energy in the cavity is reduced

by a factor of 1/e. Also find the threshold population inversion. Given the normalised line shape

function as 1.6 × 10–10s. Assume no losses in the cavity other than the mirror transmission losses.

15. Explain threshold population inversion.

16. Describe the theory of recording and reconstruction of image in a hologram.

17. Find the phase matching criteria and hence the refractive index criteria for the efficient second

harmonic generation

18. A He-Ne laser operating at 632.8 nm. has an output power of 1.0 mW with a 1 mm. beam diameter.

Power in the cavity is 99 P since the output mirror has 1% transmission. The beam diameter is also

1 mm inside the laser cavity and the power is uniform over the beam cross section. The laser

linewidth is 1.5 × 108 Hz. What is the ratio of stimulated and spontaneous emission rates ? What is

the effective blackbody temperature of the laser beam near the output mirror in the cavity ?

19. The core diameter of a single mode optical fiber is 10 µm. the fiber is coupled to semiconductor laser

rated to operate at 1.3  µm. The refractive index of the core glass material is 1.55. The maximum

numerical aperture is 0.995. Calculate the refractive index of the cladding. Show that all the rays

making an angle <5.712° with the axis of fiber will be guided through it.

(4 × 3 = 12 weightage)

505623
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Section A

8 Short questions answerable within 7.5 minutes.

Answer all questions, each question carries weightage 1.

1. Derive the rate equation for a four level laser system

2. Discuss briefly what unstable resonators are.

3. What is a line shape function ? What will be the total number of stimulated emissions per unit time

per unit volume in terms of line shape function ?

4. Briefly explain the working principle of optical parametric oscillator.

5. What are single mode optical fibres ? What are the advantages and disadvantages of single mode

fibres over multimode ones ?

6. Explain Z scan technique.

7. Briefly explain the mechanism in which a step index cylindrical optical fibre can act as a waveguide.

Give the equation of motion and mention the different modes.

8. Explain any two applications of spatial frequency filter.

(8 × 1 = 8 weightage)

Section B

4 essay questions, each answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Explain any three line broadening mechanisms in a laser system.

10. Discuss the theory of Q- switching and how it generates high power pulses.

377047

377047

1105

1105

1105
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11. Explain the working principle of a semiconductor laser and a fiber laser semiconductor laser.

12. Explain the application of lasers in material processing and isotope separation.

(2 × 5 = 10 weightage)

Section C

7 problem questions, each answerable within 15 minutes

Answer any four questions, each question carries weightage 3.

13. Derive Einstein’s co-efficients in a laser. A He-Ne laser operating at 632.8 nm has an output power

of 1.0 mW with a 1 mm beam diameter. Power in the cavity is 99 P since the output mirror has 1 %

transmission. The beam diameter is also 1 mm inside the laser cavity and the power is uniform

over the beam cross section. The laser linewidth is 1.5 × 108 Hz.

14. For a ruby laser of 6328 A° wavelength, the spontaneous emission co-efficient is 107 s–1. The

active medium of length 20 cm and refractive index of 1.76 is installed in a two-mirror cavity

having mirror reflectivities of 99.9 % and 98 %. Calculate the time in which energy in the cavity is

reduced by a factor of 1/e. Also find the threshold population inversion. Given the normalised line

shape function as 1.6  × 10–10 s. Assume no losses in the cavity other than the mirror transmission

losses.

15. Derive the criteria for a stable laser cavity.

16. Compute the Doppler broadening for the 632.8-nm laser transition in the He-Ne laser, assuming

a single isotope of Ne20 and that the laser operates at a discharge bore temperature of 100°C.

17. Compare CO2 laser with He-Ne laser with respect to the energy level diagram, frequency of emission,

pumping and efficiency.

18. Compare step index and graded index optical fibre. Calculate the number of modes for a graded

index optical fiber if its core diameter d = 62.5 µm, refractive index of core and cladding are 1.48

and 1.46 and its operating wavelength = 1433 nm.

19. The core diameter of a single mode optical fiber is 10 µm. the fiber is coupled to semiconductor laser

rated to operate at 1.3 µm. The refractive index of the core glass material is 1.55. The maximum

numerical aperture is 0.995. Calculate the refractive index of the cladding. Show that all the rays

making an angle < 5.712° with the axis of fiber will be guided through it.

(4 × 3 = 12 weightage)

377047
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General Instructions

1. In cases where choices are provided, students can attend all questions in each section.

2. The minimum number of questions to be attended from the Section/Part shall remain the same.

3. The instruction if any, to attend a minimum number of questions from each sub section/sub part/

sub division may be ignored.

4. There will be an overall ceiling for each Section/Part that is equivalent to the maximum weightage

of the Section/Part.

Section A

8 Short questions answerable within 7.5 minutes

Answer all questions, each question carries weightage 1.

1. Briefly explain mode locking

2. Define quality factor of a laser cavity.

3. Explain Multi photon absorption.

4. What is acceptance angle in a fibre ? Show that it does not depend on fibre dimension.

5. What is spatial frequency filtering ? Give one application.

6. How does light propagation take place in an optical fiber ?

7. Briefly explain laser induced fusion.

8. State and explain the threshold condition for laser action.

(8 × 1 = 8 weightage)

179981

179981

1105

1105
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Section B

4 essay questions answerable within 30 minutes.

Answer any two questions, each question carries weightage 5.

9. Explain the basic principle of Laser and derive an expression for Einstein co-efficients.

10. What is Holography ? Discuss about the basic principle of holography.

11. Describe the theory and experimental techniques of third harmonic generation.

12. Derive wave equations a for a step index fiber.

(2 × 5 = 10 weightage)

Section C

7 problems answerable within 15 minutes.

Answer any four questions, each question carries weightage 3.

13. Explain industrial applications of laser.

14. A step index fibre has a numerical aperture of 0.26, core refractive index of 1.5 and a core diameter

of 100 µm. Calculate the refractive index of cladding, the acceptance angle and the maximum

number of modes with a wavelength of 1 µm that the fibre can carry.

15. A He-Ne laser emitting at 633 nm has a line width of 0.002 nm. Determine its coherence length.

Also determine the coherence length if the same laser was frequency stabilized to a frequency

uncertainty of 100 kHz.

16. Explain optical parametric oscillator.

17. A laser range finder produces a laser spot of diameter 4 m at a target located at a distance of 8 km

from the source. Determine the full angle divergence of the laser beam.

18. A certain laser has a bandwidth of 22 GHz. Determine the theoretically possible shortest mode-

locked pulse width it can generate.

19. Differentiate three level lasers from four level laser systems.

(4 × 3 = 12 weightage)

179981

179981

1105
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Physics

PITY 4E I-3_LASER SYSTEMS, OPTICAL FIBRES AND APPLICATIONS

(2019 Syllabus Year)

Time : Three Hours Marrimum : 30 Weightage

General Instructions

In cases where choices are proui.d,ed, students can attend. all questi,ons in each section.

The minimum number of questions to be attended from the Section/ Part shall remain the same.

lhere will be an ouerall ceiling for each Section I Part that is equiualent to the maximum uteightage
of the Sectionl Part.

Section A

1.

2.

3.

8 Short questinns answerable within 7.5 rninutes.
Answer all questians, each questinn.carries weightage L.

1. What are the characteristic properties of laser light ?

2. Write a note on stable and unstable resonators.

3. Briefly explain industrial applications of laser.

4. How does light propagation takes plaee in an optical fiber ?

5. Differentiate between step index and graded index fiber.

6. Write a short note on second harmonic generation.

7. Explain any two methods to achieve Q-switching.

8. Explain aceeptance angle and numerical aperture. How are they related ?

(8x 1= 8weightage)

T\rrn over
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Section B

' 4 essaS) questions answerable within 3O minutes
Ansuter any two questions, each qiassslon carries iueighi,age 5.

9. Explain the theory of Q switching and mode locking in lasers.

10. Exptain recording and reconstruction of holograms.

11. With an energ:f level diagram explain the working principle of C02 laser.

L2. Explain Z scantechnique for measuring nonlinear refractive index and nonlinear absorption

. (2x5=l0weightage)

Section C

7 problems answerable within L5 minutes
Answer any folut questions, each question camics weightage 3.

13. Derive the relation between Einstein's co-efficients.

L4. A graded index fiber has a core with a parabolic refractive index profile which has a diameter of
50 pm. The fiber has a numerical aperture of 0.2. Estimate the total number of guided rnodes
propagating in the fiber when it is operating at a wavelength of 1 pm.

15. In a Ruby Laser, the total number of Cr + 3 ions is 2.8 x 101e. If the Laser emits radiation of
wavelength 600 nm, then calculate the energy of one emitted photon and total energy available
per pulse.

16. The refractive indices of core and cladding materials of a step index fibre are 1.53 and L.445,
respectively. Calculate : (i) Numerical aperture ; (ii) Acceptance angle ; and (iii) The critical angle
at the core-cladding interface.

L7. Consider the two-level system with E, = - 13.6 eV and Ez= - 3.4 eV. Assume Azt = 6 x 108 
"-1. 

(a)

What is the frequency of light emitted due to transitions from E, and Er ?

(b) Assuming the emission to have only natural broadening, what is the FWHM of the emission ?

18. Calculate the gap in frequency between two longitudinal modes in a linear cavity whose optic
length, L, = 250 mm.

19. The spontaneous lifetime of the sodium level leading to a D1 line (X. = 589. 1nm) is 16 ns. Find the
natural line width Full width half maximum, Al, ?

(4x3=12weightage)
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Physics

PHY 4E 13-I,ASER SYSTEMS, OPTICAL FIBBES AND APPLICATIONS
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Maxinr:m : 36 Weightagellme : Tbree Hours

Section A

Ansutei afi qlzrzstiotts

Eoch quastion caties weightage L'

1. ft is not possiD,le,torestablish steady stite populafion inversion by opt'ical pumping between just

f,wo levels. WhY ?

2. whst are resouators ? why are they needed in a Laser system ?

3.'Distfngufsh'tetrrrerelrr-sarttc*r*agad "de h.kiBg'

4. Describe.the pumping in Buby laser. Descrtbe':the energy levels of Chtomium ioas in the Ruby

laser.

.8. .What are the mgdes of vibrations of carbotr dioxide molecule ? Why efficienc:'of carbon dioxide

o.l m"t is non linear Polarization ?

7. Illustrate multiphoton absorption in the context of photoetectric effect.

8. Describe any two apSications of laser in chemistry

9. What are the applications of holography ?

otochemical separation of isotopes using lasers'10' Describe ph.-=------- " 
* one of its advantage.11. Describe the structure of graded index fibre. Descril

12, Describe'the"advantages of communication through the optical frb.re'

Trrrm over
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1g. Examine Light amplification in Lasers. How does the intensity of radiation changos as it passes

thr"ugtt the medium ? Derive the. eqtration for the threshold populatiion inversion. State the

coaditions for a low thrreshold value of poprrlation invelsion.

L L4. Describe the working priaciple and energy lerrel diaeraps of (a) Nd :{AG laser and (b) He-Ne

15. Describe the theory of generation of second and tl&d harmonics

16. Describe in detail the tectrnique of spatial filtering.-Disquss its applicatioas.

(Zx6=L?weightagp)

Section C

- Artswer anry fott qnstions'
Each question mrrics weightage 3.

L7 . Coppute the natural line width of sodiun D, line. Given : the qrontaneous life time 9f tlre relev.ant

1g. Derive the equation for thrcshold intensity in the case of parametrie oscillations. Show that to

value of PumP intensitY.

19. Discuss Tmttechnique in detail.

. Z,L. A multimode step index fiber has a eore diameter.slpm srid arcl1li,v1in1T Y.*:o ofi"5'%'*

is operating at a wave length of o.B5pm. Ifthe core refractive index is L48. CaIcuIatE'Ghg normalized

frequencY of the fiber.

p2. Describe the scale wave equatiou of a fiber. Dissuss on the modes in afiber.

(4x3=12weightage)
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PIIY 4E l3-I,ASEB SYSTEMS, OPTICAL FIBRES AND APPLICATIONS

(2OL7 Admissions)

Time : Three Hours Maximum : 36 Weightage

Section A

Answer all qucstions, eaah question carrics weightoge t.

1. Briefly explain mode locking.

2. Find the ratio between Einstein's co-efficients in red He-Ne laser. Given wavelength of He-Ne

laser is 632.8nm.

3. Distinguish between collision broadening and Doppler broadening in laser.

5. Give the setup of flash lamp pumped pulsed ruby laser. Describe laser spiking in ruby laser.

6. What are the requirements for secold harmonic generation

7. Describe multi quantum photoelectric effect.

8. Describe Z-scan technique.

9. Discuss any two applications of spatial frequency filtering.

.10.Describe8lyonemethodofisotopeseparationusinglaSer.
11. Distinguish between step index fiber and graded index fiber. Which one do you prefer for

communication purpose ? Give reason.

L2. How is light propagated through optical fibers ? What are the advautages ofcommunication through

optical fibers ?

(12x1=12weightage)

Tum over
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Section B

c 61936

Answer any ttro questions, each question carrics weightoge 6

Explain the theory of Q-switching. Discuss the generation of high power pulses through
Q-switching.

Illustrate the theory of the parametric amplification in a nonlinear crystal.

Describe the theory and experimental techniques of third harmonic generation.

Deseribe the applieations of laser in (a) Material proeessing (b) Laser tracking.

L4.

15.

16.

Section C

(2x6=12weightage)

17.

18.

19.

Answer any fout questians, each questinn carries weighto*e B.

For a nrby laser, given that tlre wave length emitted is 6g48A, trp= ix 10- ss, refractive index of
the active medium is = 1.?6, reflectivity of two mirrors are 0.9, nna tne threshold value for Nr-N,
if the average loss per unit length is assumed to be zero. Given the normalized line shape function
is equal to 1.1 x 10-12.

Compare the CO2 Iaser with He-Nc Laier with respect to energy level diagram, frequency of
emission, pumping and efficiency.

Find the phase matchiug criteria and hence the refractive index criteria for the efficient second
harmonic generation.

Describe the theory of reeording of image and reconstruction of image in a hologram.

For a step index fiber with nr= 1.48, nz= 1.46show that all the rays making an angle < g..42 with
the z axis will be guided through the fiber.

Consider a step index fiber with nr= L.46L, nz=l.4fl|and a = Emm. Show that the fiber is single
moded for the wavelength > 1.22 pm.

(4xB=12weightage)

20.

21.

22.
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Part B

Eaeh qtnstion carics 6 weightage

1. Derive the wave equatioas f,or'a step index fibre'

ol liao r}rrnairt ?rr+lr - ' 
. hour fibre attenuation gan be measured2. What is air oFtical tine domaiu reflectometer ? Exptain

usitrg an OTDR.

g. what is holography ? Discuss about tlre basic principle of holography.

4. what is a fo'r }eryel Laser systen ? with a suitable example orptain about a four lerrel solid state

lasersystem-

(2x6=lgweightage)

Ar,swer unY four grresttors

Each qwstbn co'rriis weist4e'

1. IIow po,pulation inversion can be achieved in a three-level laser qysterD ?

Briefly explain the Doppler line broail'eqiqg mechaoism'

2. Describe ttre absorption losses in an optical fibre'

B. Disalgs about modes of a confocal resonaior system'

,4. maiis y-uumhr ? Calculate the v -number for a ftre of core diameter 46 pm wit'h core and

cladding refractive indices 1.56 and 1.50 respectively at a wavelength of propagating wave is 1300

tuL Also calculate the number of mocles that ttre fibre can support'

p 8.5 m$r bean of liSht at a wave lengt'h5. Exptain the hasic prgperties of a laser.A lase:producep 8.5 mW *P_1't
6g2g a_ mna trre nunter orphotons emitted by the laser in gach second. 

(4 x g = 12 weightage)
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F0LTRTH SEMESTER M.sc. DEGREE EXAMINATTON,
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PHY

Physics

4E I3_I,ASERS AND FIBRE- OPTICS

(2012 Admission onwards)

Part A

Answer all qrnstions.
Each question camics L weightage.

Time: Three Hours Maximum:36 Weightage

1. Explain why at optical frequeiicies the emission from ordina4llight is,incoherent.

2. What are the conditions to be satisfied to have a low threshold value of population inversion ?

3. what is quality factor of a laser cavity ? Explain e switching.

4. Distinguish between temporal coherence and spatial coherence.

5. What is spatial eqrleu€f'mteuiag?-Cfoe a*eaffiieatioa.

6. What is an optical fibre ? Explain the principle of working of an bptical fibre.

8. Explain the principle of working of arry,one type of.optical fibre sensor.

9. Bring out the difference behreen Holography and photogriphy.

10. What are leaky modes ? What causes this effect ?

11. What are the measurement standards ?

L2. Draw and label the block diagram of an optical fibre comfnunication system.

(L2x1-= 12weightage)

Part B

Answer any two questions.
Each question carriei 6 weightage

1. .Describe the Confocal resonator system. ObtAin the longitudinal mode spectrum of.a Confocal
resonator.

Ttrr:n over

(Pages:2) N



2.

3.

4.

2 C S53P

Describe the construction and working of the Helium-Neon laser. Find the ration of population of

the two states in a He-Ne laser that produces light of #avelength 6828 A' at ?7" C.

Explain the causes of abborption. Describe the effects. of ionizing radiation on optical fibre

attenuation. What is Urbach's rule ?

Describe the optical time domain reflectometer and explain how fibre attenuation can be measured.

Part C

Answer any four qu,estinns.
Each qu.estian catins 3 wetghtoge

DeriVe an expression for thethreshold pumping per unit volume required to maintain population

inversion in a three level la.er system.

What is mode locking in lasers? Describe how mode locking is effected.

Define acceptance angle and numerical aperture ofoptical fibre. Derive an expression for acceptance

angle of an optical frbre.

What is V number ? A step index fibre is made:with a eore of,reftactive index L..62,.adiauieter of

295 pm and a fractional difference of 69 x 10-5. ft is operated at'a wavelength of 1.3 pm. Find the

V number and the number of modes that the fibre will support.

Calculate the temporql coherence length for : (a) Mercuryvapour lamp emitting in green portion

ofspectrumatwavelengthofS46.lnmwithanerlrissionbandwidthof 6x 108H2; O) Ahelium

neon laser operating at wavelength of 632.8 nm.

Give an account oflnherent defect losses.

(4xB=12weightage)

1.

2.

3.

4.

5,

6.
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physics

PHY 4E IS_LASERS AND FIBRE OPTICS
, ' (\OLZ Admissions)

fime: Three Hours l Ma:rimum : 86 Weightage

: Part A
Ansuter all questions.

Each question carries I weightage.

1. What is critical angle of incidence in an optical fibre ?

2. What is the basic principle of an optical fibre ? Explain.
3. Distinguish be.tween step index and graded index optical fibre.
4, What are the different types of line broadening medhanisms ?

5. Define quality factor of a laser cavity. . ,

6. Explain the techuiqueb fbr mode locking.

7. Bring out the different.applications of holography.

8. What is radiation induced losses in an optical fibre ?

9. what are the different attenuation measurement techniques?
10. Explain about leaky modes.

11. What are core and cladding losses ?

L2. what are the measurement standards exist for fibre optics ? :

part B
Answer any tlto questian.

Each question ianies a *,"ijitog"r.

fferent signal attenr n an nnfiaql f,lr-o 9.2' What are the different signal attenuation mbchanisms in an optical fibre ? Explain.
3-. Discuss about different type of fibres and their properties.

4' What is a line broadening mechanism ? Discuss about the different line broadening mechanisms
(2x6=L2weightage)
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Part C

Answer any fortt questions.
Each question carria 3 weightage.

c 22tog

1.

2.

3.

4.

Differentiate three level lasers ftom fourlevel laser systems.

Explain about spatial frequency filtering and its applications.

What is mean by nunericalaperture of an opticat fi-bre ? Derive an expr€ssion for it.
Explain horv refractive index,can be r,reasured by reflection method and transmitted near field
method.

lVhat are the different attenuation measuremerrt techniques ? Describe about the insertion lbss
method.

What is V-number ? What should be the core size and ctadding refractive index of an optical fibre
with u = 68 and a numerical aperture 0,30 to b6 used at 820 nm. if n, = 1.458.

Explain the basic properties of a laser. A laser produces 8.5 mW beam of light at a wave length

b.

7.
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partA

Answer allqucstians.
Euh qucstbo rorh, I weightoge

1. What are Einstein,s coefficient ?

2' What are the conditions to be satisfied to have a low threshold value of population inversion ?
3. What is Laser spiking ?

4. Distinguish behreen Temporar coherence and spatial coherence.
5. Explain directionality of a laser beam. what is its application ?

6. what is an optical fiber ? Explain the principre orwortiog oi* opu.o nu"..
7. Distinguish between step index and Graded index optical fibre.
8. Explain the priiciple of working of any one t1rye of optical fibre sensor.
9. Bring out the difference between Holography and photography.

r0' Define attenuation of optical slgnal.Show that in an ideal fibre, attenuation is zero.
ll. What are the measurement standards ?

12. What are the functions of an optical power meter ?

'.:: (l2x t= 12weightage)

Answer any two questians,
Eoch qucstbn carrics 6 weightoge.

1' Discuss the quantum theory for the evaluation of Transition rates and hence derive the equations.
2' Describe the construction and working of the Helium-Neon laser. Find the ration orpoporaiioo orthe two states in a He'Ne laser that produces light of wavele"g,.nllzg A-6tr 27.c.
3. Derive the wave equations for step index nUres.
4' Describe the optical time domain reflectometer aod explain how fibre attenuation can be measured.

(Zx6=12weightage)
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Part C

_ **u y"t towe,l"rtyy.
Eoch questian corrics 3 weightage

1. What is the importance of the study of line broadening mechanism ? Derive an equation for the
frequency distribution of the radiation causing the transition.

2. What is mode locking in lasers ? Describe how mode locking is effected.

8. What is laser induced fusion ? Discuss the laser energy requirements of a fusion reaction.

4. What is V number ? A step index fibre is made with a core of refractive index 1.52, adiameter of
295 pm and a fractional difference of 69 x 10-5. It is operated at a wavelength of 1,3 pp. Find the
Vnumber and the number of modes that the fibre will support.

5. Derive an expression for the numerical apertu:e of a step rndex fibre in terms of A. Calculate the
numerical aperture of an optical fibre cable with a clad index of 1.378 and a core index of 1.546.

6. Describe the insertion loss technique for measuring attenuation.
(4x3=12weightage)


