
BSHPH 601: ]\'1:\'r t~RI.\L SCIE TCE-I

l nit-I:

Llectrical. Electro: ic 0l'tical. Thermal and i ch.mical properties or i\latcriclb. 3D. 20. 10

ivlatenals.Elastic deformation, tensile p~opcrtics. L0J111 .cssive and shear deformation. hardness, creep.

fracture and fatigue.

Ullit-2:

Binary phase diagrams: Isomorphs alloy systems. lhe Lever rule, Eutectic systems. The equilibrium

microstructure of eutectic systems, applications. Peritectic transformation, Iron Carbon phase diagram,

Austenite, pearlite, TTT diagram, Heat treatments and Intermetallic compounds.

Unit-3:

Thin films and their need, deposition processes, growth of thin films, kinetics of nucleation,

mechanism of growth, epitaxy and molecular beam epitaxy.

l'nit-4:

Defects 111 thin films .. electron transport in thin films. Size effect galvanometric effects. optical

properties ofthin film. thin film filters. laser mii rors. magnetic properties and magneto opuca' ci"l'c':b.

L'nit-S:

t orrosion: Mechanism Of Localized corrosion.oxidation resistance.aquous corrosion.Anodic

corrosion.corrosion prev cntion and development ,)[' ceo-friendly protective coating system.

REFERENCES
I. Thin film phenomena Kasturi L Chopra, Robert E Krigger publishing company, Huntington.

1'\11 introduction to the thin film state: Preparation, structure and basic characteristic of thin

Elms B Darnodar Das. Aparna publication. -vshoka road, :\ lysore .

.'. Preparation ofthin film, Joy George. \Llr-:cl De kcr. Inc.

Vacuum technolou. .. -\. Roth. North Holland Company.

"' \ acuurn technology .. Andrew Guthrie. Robert E. Krieger Publishing Company :\Ialabar. Flori-
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Sh ri aish H~

III t i:

r .Ci '\11 of Pia. 111.\ (k':d! icncc I)f Plasmas in . uure. I )clinilinn or Plasma. (. 11llCI or

- i'l.T uurc. I he . aha I .quau 11. I)lta::;incutraiit). Debve . ·hickling. The Plasma Parameters. Ihrce --.,

11 lition 1'01' Plasmas.

lnil-2:
11l~!t: Particle: single particle motion. uniform E and 13 lields. Nonuniform B Field, j lonunitonn E

J icld, rime varying E Field, Timc- Varying B Field. Center Drifts, Adiabatic Invariants.

Cnit-3:
Plasma as Fluid: Plasma as a fluid, Relation of Plasma Physics to Ordinary Electromagnetics, Fluid

Equation of Motion, Fluid Drifts Perpendicular to B. Fluid Drifts Parallel to B, Plasma Approximation.

nit-4:
')j111CJl!f)n of Plasma: Material processing, Bio-medical applications: Concept of Plasma 1 ~illdle.

vork in]; and recent developmen ... plasma sterilization. plasma surface modification of polymer, corona

~I ! 111a.air and water disinfection. plasma based nanorabricarion, dielectric barrier di.:-.charge (f)RD),

iit-S:
U'agl1ll'tics of Plasma: Si!1~lc "robe Technique: Measurement of Electron Temperature and Electron

mpcrature or Plasma, Double Probe Technique: Measurement of Electron Temperature and Density

0, Plasma. Spectroscopy diagnostics.

REFERENCES

1 D Jackson: CLI~sic0.1 electrodynamics ( Berkley Calilorniaj

t Bitt .ncourt: !'ll]~d irnentals of Plasma Physic- (Springer)

t • '10-:,1: imr~)(~'lct'\1I1[I) Plasma Ph~ s ics (Pi .nur : Press)
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l"j aishnav Vid h a 'ishvavidhvala '(1 Iadore

BSHPH 603: L \' i-I' n OPTICAL F1BI{L

Liuit-I :

timulated lmissiou. I '11 "JP Coefficients. Population In -ersion.Purnpinp.

Resonator. Properties of Laser: lnrensity. Hrl~ill]1e"". Monochromaticirv. Coherence (Temporal and

Spatial). Dircctionaliiy. Ultra short durauon Pu'<es, Polarisability. Applications of Laser based on

above properties, t

lJnit-2:

Classification of Lasers, 2, 3 and 4- Level Pumping Scheme, Pumping Techniques: Optical Pumping,

Electrical Discharge Pumping, Chemical Pumping, Gas Dynamic Pumping, Injection Pumping. Various

Laser Systems: Ruby Laser, He-Ne Laser, CO2 Laser, Nd: YAG Laser Diode laser.

Unit-3:

Functions of Resonator, Modes of Resonator, Types of resonator:. Stable and Unstable resonator, Mode

fillingand stability in various types of resonators (Plane-Plane. Plano-Concave, Concave-Concave.

Plano-Convex, Convex-Convex Resonators). Ring resonator.

Unit-a:

\pplications of Lasers: Lasers Cutting. Lasers \\dding, Lasers Drilling. Lasers Surface treatments:

Medical applications of laser. Laser in Comm.micuuon. Doppler vclocitymctcry. Pollution detection (.\.

Remote Sensing. Holography: Principal. !.. 'onsuuction of Master Hologram and Reconstruction of

Holograms,

Unit-S:

Introduction to Optical fibre, Acceptance ,\ngle and Cone. Fractional refractive index change.

1 lumerical Aperture. Modes of Propagation. Types of Optical fibre (SMF & MMF), V- Number, Pulse

lii~l!\"l'3;8::: Irs types and effect on information carrying capacity, Graded Index Optical fibre.

Attenuation and Losses in fibre and. Applications of Uptical fibre.

I EFFRE\CE'l

Introduction to optical electronics. Ammon Yari " Holt. Rinehart and Winston.

3. Springer I landbook of Lasers and Optics. edited by Frank Trager. Springer.

4 Princinle« (If r users. Orazi« S'.elto and f) C I Ianna. Springer,

~ '\ ,



Shri V: h n a v 'idhvapccth Vivhv» 'idhyalaya, Indore

BSHPJI (l;;'~: r . fRODliCTIO:\ I {} ~ PTOLLECTI OJ';l( S

\ nit -I :
l.~l'·'h.ll!\.··.i\Jn 10 Optical "( .urccs .ind their properues. \ l!'\:";ct! cll1l::;SIOI1 from scrnicoud.ntor«. P-1\

11II1C\il'Jldiode. I lc crojunci ion. SC:l11iconductor matcrial Scmic. nducior injection Lasers. :"Ificicncx and

tri pc: !,!comctry.

l (Iit -::':
[lfLI emitting diode LED) structures: Planar LED. Do.ne LED. Surface emitted \.Igc emitter.

Supcrluminescent LED, Lt.::]) Characteristics: Optical output power. output spectrum, reliability.

l 'nit -.3:
Single mode operation, Semiconductor laser structures: Gain guided and index guided lasers,

Semiconductor laser characteristic: Threshold temperature dependence, Dynamic response, Frequency

chirp. noise and reliability.

{'nit-d:
Introduction to optical detectors, principle and types of optical detectors, Absorption: Absorption

coefficient, direct and indirect absorption in Silicon (Si) and Germanium (Ge). Quantum efficiency.

responsi veil' and cutoff waveleugth of optical detectors.

Unit-S:
.·';':llliclmductors photodiode without internal g,lin: P-11 photo diode. P-I-Il jl!1)1""i! '!\'. sn~ed or
r '11(111:-',,'. U(l~;ic idea (Jf noise in optical detectors. Semiconductors photodiodes wiii: ! nernai L!'lins:

\\,llallChe photodiodes. Benefits and drawbacks ofA .alauch.: phoiodiodes and l\iLlltil'lic~lion Iacror.

REFERENCES

I. Optical Fiber Communications: Principles and practices. John M. Senior, Prentice Hall or
India, Pvt. Ltd.

2. Fundamental of optics. F. A. Jenkins & H. E. White. Tara I\!cCra\\' hilt.

). Lr\SERS: Fundamentals & applications. K. Thyagrajan &~L'\'K. Ghatak. --rata !\ fc(iLl\\ run.
-L Fibre optics through experiments. :\-1. R. Shcnoy. S. K Khij.vania. et.al.. \'i\ a r~(),,;;;

. 'oulinear Optics. Robert \\'. Boyd. (Chapter-I). Llsc', ice

6. (lptiCS. Karl Dieter \ Ioller. Learning b~ conpvung with !1wJe! '': 'ample". Spri:l::;:;,';'

7. Optical Svsterns and Processes. Joseph Shamir. Pl ll I earning p\ t. Ltd.

8. Optoelectronic Devices and Systems. S.c. Gupta. PHI Learning Pvt. Ltd.

9. Optical Physics. ,-\. Lipson. S. G. Lipson. H. Lipson. l:ambriJ;.: lniversiry Press.
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Shri Vaishna idh: apccth Vishvavid 'ala ::1, Indore

lJ.G. PROGRAIVI B.Sc. Physic.' (lIons.)
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