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> P. Muruganandam and R. Radha, “An Introduction to Ultracold Atoms with Analytical and
Numerical Methods ” UK, 2023 (Under Preparation).
CITATION:

: https://publons.com/researcher/3483319/r-radha/

https://scholar.google.co.in/citations?

hl=en&user=F3d22SYAAAAJ&view_op=list_works&alert_preview_top_rm=2&sortby=pub
date

https://www.webofscience.com/wos/author/record/2374511

RESEARCH CONTRIBUTION

During the past two decades or so, the applicant has been investigating the nature of
nonlinear excitations in (2+1) dimensional integrable models and has contributed in a major
way to the development of the filed. The applicant for the first time has developed an
algorithmic structure to construct “dromions”, exponentially localized solutions in (2+1)
dimensions using two non parallel ghost solitons. She has also developed a method for inducing
localized solutions in a (2+1) dimensional dynamical system which does not support ghost
solitons by harnessing arbitrary functions present in the system. The algorithm developed by
the applicant has been applied to a large number of (2+1) dimensional nonlinear systems to
construct localized excitations and her results have stimulated a lot of interest in (2+1)
dimensional integrable models. “Painleve Truncation Method”, a unified approach developed
by her in collaboration with Prof.Lou, Shanghai Jiao Tong University, promises to explore the
dynamics of both integrable and nonintegrable models of physical interest in (2+1) dimensions.
Her recent investigations on BECs using gauge transformation approach is again considered to

be an important development in the domain of BECs where the investigations are completely
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https://www.webofscience.com/wos/author/record/2374511

dominated by numerical approaches and other approximation methods. The concept of
“Taming of Rogue waves in BECs” and “Collisionally inhomogeneous Faraday waves” has
given a new dimension to the investigation of ultra cold atoms. Identification of the signatures
of Electromagnetically Induced Transparency (EIT) in the collision of solitons is another major
contribution to the field of cold atoms. Her exploits in vector BECs and Faraday waves in
collisionally inhomogeneous condensates have given a new dimension to the investigation of
ultracold atoms. Her investigation on producing tightly confined high power light beams under
the interplay of cubic-quintic-septimal power nonlinearities is another interesting development
in nonlinear optics. Her investigation in the field of quantum information processing, an area
rarely visited in India represents an important development. Her recent investigation in
generating the ground states of scalar and vector BECs employing machine learning in
collaboration with an Artificial Intelligence (AI) lab at Chennai (Scientific Reports 11, 5054,

(2021) promises to be a path breaking initiative.

NOVELTY OF THE WORK

In recent times, Dr. R. Radha in collaboration with the team of researchers in an Artificial

Intelligence Lab at Chennai has identified a simple protocol to generate ground state wavefunction

of Bose-Einstein condensates employing Gaussian process in machine learning can have wider

ramifications in the domain of ultracold. Her simple algorithm to generate a localized solutions in

(2+1) dimensional integrable models employing the “Hirota method ” and “truncated Painleave

Approach” is considered to be a milestone in the domain of integrable models. A new analytical

approach employing Gauge transformation to construct bright solitons (Bose-Einstein

Condensates) has already been recognized by the condensed matter community in the form of an

invited article to commemorate the discovery of BECs (R. Radha & P.S.V Rom. Rep. Phys., 67,
89 (2015)).
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ACTIVITIES RELATING TO PROMOTION OF SCIENCE IN TAMIL NADU

Centre for Nonlinear Science (CeNSc), a premier research institute established by Dr. R.
Radha came into being in 2005 under the patronage of Department of Science and Technology
(DST). In a span of over a decade and a half, it has now grown into a full fledged, internationally
reputed research institute with infrastructural facilities on a par with Institute of Mathematical
Sciences (IMSc), Chennai. In a semi urban town like Kumbakonam which is far away from the
core research activities, CeNSc is offering a huge platform for young motivated researchers to
explore their potential in nonlinear science. CeNSc has so far completed eight major research
projects sponsored by DST, DAE-NBHM, CSIR and UGC and there are two ongoing major
research projects funded by CSIR and DAE-NBHM. Dr. R. Radha has so far mobilized resources
to the tune of more than 1.5 crores through these projects for carrying out research in nonlinear
science. CeNSc under the stewardship of Dr. R. Radha has entered into thriving collaborations
with reputed research institutes in India and abroad (Japan, China, South Korea, New Zealand, UK,
Israel, UAE, Romania, Spain ,Serbia etc).

On the teaching front, Dr. R. Radha had recently organized a webinar on " Virtual Physics
Laboratory" as a lockdown initiative and the virtual contents were uploaded in

(https://youtu.be/LYiVTFQb4Uc) for  the  benefit of  Physics teachers and

Undergraduate/Postgraduate students.
This will certainly help Physics teachers across the country to take laboratory experiments

to the doorstep of the students virtually.
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SOCIETAL IMPACTS OF CONTRIBUTIONS

The increasing complexity and spiraling costs of running clinical trials have forced
life science organizations to renew their focus on improving operational efficiencies, particularly
as the industry moves to embrace personalized medicine, with its lower per-patient revenue model.
There’s no silver bullet, of course. But, innovative machine learning techniques show great
promise in helping life science companies identify and rectify systemic inefficiencies, allowing
them to learn and adapt. In our paper (Scientific Reports (Nature) 11, 5054 (2021)), we have used
Gaussian process to model the ground state wave function using less number of data points which
can be used for accelerating clinical trials for authenticating the efficiency of vaccines/medicines

during the outbreak of a pandameic.

LIST OF PATENTS OR ANY OTHER INTELLECTUAL PROPERTIES

The results of our paper entitled “Bayesian Optimization of Bose-Einstein
Condensates”, Scientific Reports 11, 5054 (2021) comes under Intellectual property rights and is

being patented. It is under Food and Drug Administration (FDA) approval.

CONFERENCES /WORKSHOP CONDUCTED

1) Convener of Webinar on “Virtual Physics Laboratory” held on 29" January 2021.

2) Convener of Virtual Workshop on “Scientific Documentation Through Latex” held on 27®
February, 2021.

3) Convener of national level workshop on “Quantum Expresso — Theory and Practice for
beginners” during July 29-30, 2019.

4) Convener of mini summer school on “Mathematical Physics and Statistical Mechanics
(MPSM-18)” during Oct 3-5, 2018.

5) Convener of symposium entitled on “Trend Sttters in Material Science” during Feb 6 -7,
2018.

6) Organized a Mini Winter School on Python (PYTHON-2017) during February 14-16, 2017.
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7) Organized a Mini Winter School on Ultracold Atoms (UCAT-2014) during Dec 22-24,

8)

2014.

Convener of the one day workshop on “Trendsetters in Physics” on 9" Feb, 2004.

CONFERENCES ATTENDED / LECTURES DELIVERED

1) Delivered a lecture on “Analytical signatures of ultra cold atoms” at Annamalai

2)

3)

4)

5)

6)

7)

8)

9)

University, Chidambaram, during Dec 18-19, 2018.

Delivered a lecture at the National conference on “Recent Advances in Molecular Physics”
held at Queen Mary’s College, Chennai during Feb 10-11, 2011.

Participated in the “International Congress of Mathematicians-2010,Satellite Conference
on Integrable Systems and Geometry ” held at Puducherry, during Aug 12-17,2010.
Participated in the “International Conference on Cold Atoms and Ions — 2010” held at
Kolkatta, during Jan 18-21,2010

Delivered a lecture in the International Conference on cold atoms (ICAA) to be held at
IISER, Kolkatta during December 12-16, 2008.

Delivered a lecture in the International conference on “Nonlinear Dynamics”, held at
Tiruchirappalli during Feb.12-16, 2008.

Participated in the Winter School on “Nonlinear Optics — Theory and Applications”, during
December 1-13, 2003 at Tiruchirapalli.

Participated in the International CIMPA School on “Discrete Integrable Systems” during
February 2-14, 2003 at Pondicherry.

Attended the International workshop on “Optical Solitons — Theory and Experiments”,

during January 24-29, 2002 at Cochin.

10) Participated and delivered a lecture in the International Conference on “Nonlinear

Dynamics: Integrability and Chaos”, during February 12-16, 1998 at Tiruchirapalli.

11) Participated and delivered a lecture in the International CIMPA School on “Nonlinear

Dynamics”, during January 2 - 26, 1996 at Pondicherry.
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