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Semester — V Paper — 11

Syllabus for Third Year of Bachelor of Science in Physics
(With effect from the academic year 2025-2026)

Semester-V Paper No —Elective 11
Course Title: Nanomaterials and Applications No. of Credits — 02
Type of Vertical: Elective Course Code: S308PHT

After completing the course, the learner will be able to...

Course )
Course Learning Outcome
Outcome
CO-01 Understand the fundamental properties and behavior of nanomaterial at
the nanoscale.
CO-02 Describe in the fabrication and synthesis of nanostructures using top-
down and bottom-up techniques.
CO-03 Understand Application of Characterization Techniques
CO-04 Explain design and Fabrication of Nanomaterial-Based Devices
CO-05 : . : .
Exploring Nanotechnology in Photonic and Data Storage Applications
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Syllabus for Third Year of Bachelor of Science in Physics
(With effect from the academic year 2025-2026)
SEMESTER-V Paper No.— Elective |1
Course Title: Nanomaterial and Applications No. of Credits - 02
Type of Vertical: Elective COURSE CODE: S308PHT

COURSE CONTENT

Module Content Credits

No. of
Lectures

1 Nanoscale systems

L ength scales in physics, Nanostructures: 1D, 2D and 3D
nanostructures (nanodots, thin films, nanowires, nanorods),
Band structure and density of states of materials at
nanoscale, Size Effects in nano systems, Quantum
confinement:  Applications of Schrodinger equation-
nfinite potential well, potential step, potential box,
quantum confinement of carriers in 3D, 2D, 1D
nanostructures and its consequences. 01
Synthesis of nanostructure materials

Top down and Bottom up approach, Photolithography. Ball
milling. Gas phase condensation. Vacuum deposition.
Physical vapor deposition (PVD): thermal evaporation, E-
beam evaporation, Pulsed

| aser deposition. Chemical vapor deposition (CVD). Sol-
Gel. Electro deposition. Spray pyrolysis. Hydrothermal
synthesis.

15

2 Characterization of Nanomaterials

X-Ray Diffraction. Optical Microscopy. Scanning
Electron  Microscopy. Transmission  Electron
Microscopy. Atomic Force Microscopy. Scanning
Tunneling Microscopy.

Applications of Nanomaterials

Applications of nanoparticles, quantum dots, nanowires 01
and thin films for photonic devices (LED, solar cells).
Single electron devices (no derivation).

CNT based transistors. Nanomaterial Devices: Quantum
dots heterostructure lasers, optical switching and optical
data storage. Magnetic quantum well; magnetic dots -
magnetic data storage.

15

Total 02

30
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Access to the Course
The course is available for all the students admitted for Bachelor of Science.

Methods of Assessment

The assessment pattern would be 60:40, 60% for Semester End Examination
(SEE) and 40% for Continuous Internal Assessment (CIA). The structure of the SEE
and CIA would be as recommended by the Board of Studies and approved by the Board
of Examination and the Academic Council of the college.

Pattern of Evaluation

The Examination/Evaluation pattern shall be framed by the Board of
Examination with its final approval from the Academic Council of the College.
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