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Ph.D. Course Work Syllabus in Physics

Paper I11: Characterization Techniques

PART A

Microscopic Characterization Techniques

Unit- |

X — Ray Diffraction Spectroscopy: Review of basic crystal
systems, powder diffraction method, instrumentation of X — ray
diffractometer, sources of X —rays, detectors of X — rays,
acquisition of raw data, data processing and refinement. 6 — 6 and 0
- 20 Spectrometers, Method of determination of lattice

parameters for cubic, tetragonal, hexagonal crystal systems, use of
JCPDs data cards. Basic concept of calculation of intensity of XRD
data Low angle XRD and texture analysis, Qualitative and
Quantitative analysis tools and software.

24 hrs.

2.5 Credit

40 Marks

Unit 11

IR Spectroscopy and Applications: Absorption in IR, IR Sensitive
and insensitive modes of vibration, FTIR instrumentation

UV - VIS Spectroscopy: Basic concept of absorption of light,
UV-VIS Spectrophotometer Instrumentation, Determination of
optical band gap using absorption spectroscopy.

06 hrs.

0.5 Credit

10 Marks

Unit-111

SEM, FESEM and TEM: Basic Instrumentation, Principle of
Image formation, backscattered and Secondary electrons and
images, basic concept of EDS and

WDS, Principle of FESEM and advantages over SEM, TEM and
HRTEM, SAED and Concept of electron diffraction, Sample
preparation of for SEM, TEM.

Atomic Force Microscope (AFM) :Contact — mode, tapping mode
and lateral —force AFM, electrostatic force microscope, magnetic
force microscope, AFM based nano — lithography, surface force and
adhesion measurements, as well as molecular recognition.

24 hrs.

2.5 Credit

40 Marks

Unit- IV

XPS and UPS: basic principle, instrumentation configuration, data
Interpretation and analysis, chemical shift, quantification, and depth
— profiling. basic principle, instrumentation configuration, data
interpretation and analysis, valence — band analysis and work
function measurement.

06 hrs.

0.5 Credit

10 Marks

Total Credit = 06, Total Marks =100 UA + 50 CA. Total hrs =60
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