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Paper -

Research Methodology, Quantitative Me

thods and Computer Applications

UNIT- |

o es for Structural, Microsconic a
Technigque oscopic um\l‘bpulroswpic Characterization
H > » .r * 'Y

(- i(fraction: coherent scatlering of X-rays, reflected intensitios. e
‘\'r‘]ly‘”ﬂ;;mphy, particle size determination, ceted intensities, experimental methods of
’Bl # 1 - > H .
;mcmscopy: SCd'r'"‘1'lngE[I:'ILIC'LmnM?\iIm\msww (SEM), Transmission Electron Microscopy (TEM),
geanning Transmission Biectron Microscopy (STEM), Scanning Tunneling Microscopy (STM), Atomic
F rcCMinQSCopy (AFM)
So “roscopY: Fourier Transform Infrared (FTIR

pe

: ) and Raman spectrosc Nucl Magnetic
R son'mce(NMR)' Electron Spin Resonance (ESR). pectroscopy, Nuclear gnetic
c <

UNIT - 11

Techniques for Characterization of Solid State Tonic Materials

Solid State Ioni\-: Matcr‘inlsz Characterization of ion transport prope
(1S) for conductivity Ul'(c) measurements; DC polarization methods viz, Tubandt’s method, Wagher’s
method, Transient lonic (T“urrcnl (TIC.) lpctl19d for ionic mobility (p), ionic transference number
(tion)-mobile ion concentration (n) and_ lonic drift velocity (v,) measurements. Temperature dependent
studies on ©, |, 0, Vg cte. and computation of respective encrgies.

Thermal analysis: Differential Thermal Analysis (
Thermal Gravimetric Analysis (TGA).

rties; AC Impedance Spectroscopy

l\)_TA). Differential Scanning Calorimetry (DSC),
-

UNIT-ILI

Luminescence Techniques

Basic mechanisms of Photoluminescence (PL) :- Excitation & Emission spectra, radiative & non-
radiative transition, up & down conversion , Multiphonon and cross relaxation, Crystal field split.t'mg,
Energy transfer processes, Measurement techniques to study Phololuminesc.ence response, Techmq_ues
for ML measurement, TL measurement techniques- Basic TL apparatus, Heating system, Light detection,
recording and display, TL glow curve, UV-visible spectrometry.
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UNIT — 1y
Astronomicy) Techniques
» ||]5|['u|“c”“|| magnitudes and colors, secing ang g
Th;,guu\‘-‘”"" systems: UBV and other Systemy, Transl

P 4 differential photometry.
Absolute l, y: Basics of prism and grating Spectroscopes,
< eclroscopy: o tion: Plate scale, reg i
Spect rceD data reduction: Plate scale, readout nojyg and gain, signal-to-noise rat; “arrestin:f
k and fat ficlding, frimging and cosmetje effects, e Recton fr

photome!

tmospheric cffects, extinction correction,
grandard 1

tmation to standagd photometric systems.

[Jusies 0
pias, dor

UNIT -y

amming in € . .
{ C Language, A comparison of |e
ation instruction, Arithme

(1) Progr arming English 1 ‘
(@ pro NElish Language and © Language, C Instructions:

! W instruction; Reasons of language C getling popular, Tokens:
K ywordq [dentifiers, Variable, Integer Variables, Character varj
¢ S,

ables, Float Variables: Data " cs: A
al Statements: Important statcments regularly useq. ( o4 Duta Types:
J [ HH
(‘Iu::trol structures: The Decision Control Structures It St
0 *

operators, The Conditional Operators. The Loop Control Structure: Loops, the while Loop, the for
Loop, the Odd Loop, t.h.c brcak. Statement, the Continue Statement, the do-while Loop. The Case
ControlStructure: Decisions Using switch, switch Versus if-else Ladder The go to Keyword.

=

UNIT )
Research Ethics and Scientific Conduct, Understanding p

ot :  Plagiarism, Types of Plagiarism, Plagiarism
Detection Software, Publnc?llun Misconduct and Publication Ethics, Ways to avoid Plagiarism,
Regulations on Plagiarism in India

Type declar

alement, [[-¢lse Statement, Use of Logical

Recommended Text and Relerence books:

Characterization of Materials: Wachtman J B (Bullcrwonh-Hcincmann)

Condensed Matter Physics by Michal P. Marder (Willy Inter. Science Pub., 2000)
Superionic Solids- Principle and applications by S. Chandra (NH Pub., 1980)
Luminescence o' Solids : R Vij (Plenum Press)

Digital Image processing: Gonzalez R, C. and Woods
Astronomical Photometry: Henden A. A. and Kaitchy
Astrophysical techniques: Kitchin C R » third edition (
Optical Astronomical Spectroscopy: Kitchin C R
. Letus C by Yaswant Kanitkar

10. C Programming by Dennis Riche and Brian Karnighan
11. C Programming by Schauam Serics A~

12. Physics through C-programming by S. Palaniswamy
13.

R.E. (Addision-Wesley)
¢k R H (Willmann-Bell)
[OP publishing)

(IOP Publishing).
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