Electrical Transport and Magnetocaloric Properties
in Potassium doped Lanthanum Manganites

Thesis submitted in partial fulfillment of
the requirement for the award of

the degree of

DOCTOR OF PHILOSOPHY

By

Soma Das

April, 2007

Thermo-Physical Measurements Laboratory
Cryogenic Engineering Centre
Indian Institute of Technology

Kharagpur 721302 (INDIA)



To
My Parents

el
Swami Nityarupanandaji Maharaj



INDIAN INSTITUTE OF TECHNOLOGY
KHARAGPUR 721302 (India)

Cryogenic Engineering Centre Phone: +91-03222-283584 / 283585 (0) 281449 (Lab)
Thermo-Physical Measurements Laboratory +91-03222-277637 (R) 09434368959(M)
Fax: +91-03222-282258(0)

Prof. Tapas Kumar Dey, Ph.D E-mail: tapasdey@hijli.iitkgp.ernet.in

CERTIFICATE

This is to certify that the thesis entitled ™“Electrical Transport and
Magnetocaloric Properties in Potassium doped Lanthanum Manganites”
being submitted by Miss Soma Das, is a record of bona fide research work carried
out by her at Cryogenic Engineering Centre, Indian Institute of Technology,
Kharagpur, under my supervision. In my opinion, the work fulfills the requirements
for which it is being submitted. The results presented in this thesis have not been
submitted to any other University or Institute for the award of any other degree or
diploma.

Date: (Tapas Kumar Dey)
Professor



To succeed, you must have tremendous perseverance, tremendous will.
“T will drink the ocean” says the persevering souly “at nzy will monntain
will crumble up”. Flave that sort of energy, that sort of willy
work hard, and you will reach the goal.

-Swami Vivekananda



Acknowledgement

At the end of four years of rigorous research tenure in Cryogenic Engineering
Centre, 1. 1.1. Kharagpur, under the invaluable guidance of Prof. 1. K, Dey, time has
come for me to remember and honour the INDIVIDUALS  behind my success here
today. The very first name I would [ike to take, of the person who has inspired me in
research as a whole and for whom I have changed my discipline, is Prof. T. K, Dey. Ina
most efficient way, he modulated and moulded me so as to extract the best performance

Jfrom me. I would therefore express my sincere gratitude towards my supervisor Prof. T.
K. Dey for giving me the great opportunity to join as a Ph D. student and for doing his
best to motivate me.

I express my sincere gratitude to Prof. V. V. Rao, Head, Cryogenic Engineering
Centre for his moral support and providing necessary central facilities. The inspiration
and affection that I received from my teachers, ®Prof. V. R, Kalvey, Prof. S. S.
Bandyopadhyay, Prof. K, Chaudhuri, Prof. P. Sandilya and Prof. T. K, Nandi is
gratefully acknowledged. I am also grateful to ®Prof. S. K, Ghatak, of Department of
Physics and Meteorology for his valuable suggestions at various stages of my research.
Help and cooperation received from Prof. S. Basu (Materials Science Centre) and Prof. P.
Pramanik,(Department of Chemistry)is thankfully acknnowledged.

My deep gratitude goes to Mr. Dilip Pal, senior technician of the thermo-physical
measurements laboratory for his constant help, assistance and flawless fabrication of all
the experimental set ups - developed and used to carry on my research program. Also,
special thanks to Mr. Bijan Bhowmik of XRD division of ‘Central Research Facility’ for
carrying out XRD of my samples whenever was necessary and Mr. Sukumar Das of
‘Glass Blowing Section’ for successfully fabricating the glass and quartz systems needed

for Vibrating Sample Magnetometer (V.SM)

I would [like to thank, all my present and former lab-mates, specially Miss
Manjusha Battabyal, whom I had the pleasure to meet and work with. Thanks to all



other friends and staff members of our department who in one way or the other had
helped me during my stay in the department.

My special thanks goes to Miss Debjani Banerjee of 1.1.T. Bombay who has
helped me in learning Rietveld analysis.

In this long period of my research, I had to face lots of failure and frustration. It
is the love, affection and healing touch of my family and Swami Nityarupanandaji
Maharaj of RamaKrishna Mission Ashram, Kolkata have helped me to overcome all the
hurdles and complete my work successfully.

Once again I like to pay my deep respect and gratitude to my supervisor Prof. 1.
K, Dey whose vivacious attitude and enthusiasm towards experimental research work,
innovative ideas for design and development and hand-to-hand work with the students
gave me ample exposure to experimental research and enabled me to complete the whole
work in four years.

Date: Miss Soma Das



