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Course Objectives

» This lab course aims to provide hands-on experience in measuring fundamental physical constants
(e.g., e/m, e, Rydberg constant) and validating key principles of quantum mechanics, electromagnetism,
and atomic/nuclear physics through classical and modern experimental techniques.

Learning Outcomes

» By the end of the lab course, students will master techniques to measure fundamental constants (e.g., e/m,
charge quantization via Millikan’s method) and validate quantum principles (energy quantization, wave-
particle duality) through experiments like the Frank-Hertz setup and Compton scattering.

No. Name of the Experiment P;ﬁf;l:sal Learning Outcome
. Students will learn the theoretical
1 | Introduction 2 .
background of the experiments.
) Determination of e/m ratio using the Thomson ) Students will be able to analyze the motion
Method. of electrons in electric/magnetic fields.
Students will be able to interpret gamma-ray
To study the gamma spectrum and the spectra, measure Compton scattering angles,
3 ) L 2 . . 5
Compton effect using a radioactive source. and verify energy shifts to confirm particle-
like behavior of light.
Determination of e/m ratio using Millikan’s Stude'nts' will - learn to determine  the
4 . 2 quantization of electric charge and
oil drop method. . . .
calculate e with statistical precision.
. Students can calculate and relate the nuclear
To study the nuclear g-factor of a given . . .
5 . 2 gyromagnetic ratio to nuclear magnetic
sample using NMR.
moments.
Students will be able to identify electronic
6 To study iodine vapour absorption spectrum 5 transitions in iodine vapor and correlate
using a constant deviation Spectrometer. spectral lines with energy-level differences
using a constant deviation spectrometer.
Demonstration of the quantization of energy Student.s will learn about discrete energy
. absorption by electrons through current-
7 | levels in an atom from the Frank-Hertz 2 . >
. voltage curves, confirming Bohr’s quantum
experiment.
theory.
To determine the wavelength of the emission Students will be able to measure
. wavelengths of hydrogen spectral lines and
8 | line and the Rydberg constant by the 2
compute the Rydberg constant
Hydrogen Spectrum. .
experimentally.
To determine the Lande g-factor using the Stude’n ts will ‘be able .to determine - the
9 2 Landé g-factor for unpaired electrons and
ESR method. . . . e
interpret its role in Zeeman splitting.
10 Revision of the experiments and doubt- 249 Students will get an opportunity to revise the
clearing session experiments and clear any doubts.
6 lecture hours will be dedicated for
11 | Viva-voce and Practical Examination 24242 | conducting viva-voce and practical
examination.
Total 28
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