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Introduction / Overview

of the central themes in present day science and
nology is diverse studies in Classical and
ntum Optics stemming from the light-matter
action where Nobel prizes bestowed several times
last two decades. Since the seminal observation
rbital angular momentum of light around two
des back, this twisted beam has opened new area
-esearch with a plethora of applications and
ementations in physics, chemistry, biology,
hanics, electronics and communications. Even
, there exist open theoretical and experimental
lenges in these fields, especially in experimental
zations of spatially manicured beams (in terms of
1sity and angular momentum), complex
ipulation of classical and quantum matter, the
lification of very small effects using weak
surements, and the various intriguing dynamics
aled at ultra-small time scales at different ranges
e electromagnetic spectrum.

Program Objectives

i short course would introduce different
ifestations of classical and quantum angular
nentum of light and matter. Physical cases will
lighlighted on the spin-orbital coupling and its
sequences. The transfer mechanisms of orbital
1lar momentum between light and matter will
>xplained along with the physics behind the
rolled manipulation of atoms and micro-
icles. Participants will be provided advanced
wledge on the applications of vortex beams in

field of weak measurements, quantum
munication and quantum information. In
tion, participants will visit our existing
inced laboratories at the department for few
sical demonstrations of some of the physics
ussed.

What you will learn

Program Content

1) Basics of angular momentum algebra

and manifestations in quantum matter

2) Orbital and Spin angular momentum

properties of light

3) Spin orbit interaction of light
4) Angular momentum of light in

----- Manipulation of atoms and particles

----- Femto and Atto-second physics

----- Weak measurements
----- Quantum communication and

Information

About the Faculty

Sonjoy Majumder

Professor, Department of Physics, [IT-Kharagpur
Expertise: Light-matter interaction, Vortex beam,
Ultra-Cold Atoms and Molecules

Other faculties for the course

Debashis Mukherjee,

S N Bose Chair Professor, SNBNCBS, Kolkata
Ex-Director, IACS, Kolkata

Expertise: Molecular many-body theory, theoretical
spectroscopy, Finite temperature non-perturbative many-
body theories

Subhasish DuttaGupta

Honorary Professor, University of Hydrabad

Adjunct Professor, TIFR

Expertise: Spin-Orbit coupling, Non-linearr Optics, PT
symmetry etc.

Prasanta K. Panigrahi

Professor, IISER-Kolkata

Experise: Quantum Computation and Quantum
Information, Ultra-cold Boson and Fermion, etc

Bimalendu Deb

Professor, IACS, Kolkata,

Expertise: Quantum optics, photo-association and
Feshbach spectroscopy, optical manipulations of atomic
and molecular systems, Bose and Fermi superfluidity
with ultracold atomic gases

Nirmal K. Viswanathan
Professor, University of Hyderabad
Expertise: Singular Optics, Non-diffracting beam etc.

Ayan Banerjee

Professor, IISER-Kolkata

Expertise: Light matter interaction at the mesoscopic scale
employing optical tweezers, biophotonics, precision
optical and atomic spectroscopy

Nirmalya Ghosh

Professor, IISER-Kolkata

Expertise: Optics, Spectroscopy, Bio-photonics, Nano-
Optics



