Preface

Thin films of lead chalcogonides have been very
crtensively studied for the last four decades, mainly due
io their fruitful amlicetion in nesr infrared detection
srstems. It has been felt That besides the above mentioned
LS, Lhere are certain potentiel apulicaetions which have
reccived little attention so far. These include, infrared
srotcegraphy, visible slilverless rhotographic films, solar
se_.cotlve surfaces and narrow ¢gap solar thermophotovoltaic
systems. In view of this a programme was undertaken in
175 at the Semiconductor Laboratory, Department of Physics,
tnidian Instituie of Technology, Kharampur, to explore further
the poszipility of using thin films of lead chalcogenides in
the above named less developed areas. The present thesis
is tne result of such a study conducted during 1977-19383.
Durin. this period & considerable amount of effort was spent

on creatior of various facilities wnich were lacking for

undertaking this kind of work.

Trie thesis 1s divided into seven chapters and efforts
arc made to present each chapter a selfcontzined one with
inclusion of introduction to each topic, review of literature
anrd the investigallons performed in the respective areas.

Tne last chawvter contains summary of the total work done.

I am grateful to Proi. H. i, Bose, former Head of the

Department of Physics, for identifying me the field and

constant encouragement during the course of the work.



I am deeply indebted to Dr. H. i!. &acharya for his

n&tant interest, sup.rvision, numerous discussions and

technical sesslons durince which nis ideas, suggestions and
cncouragenent gave me direction and body to the work

reporTod heroe.

I am thankful to Dr. &. il. Chaudhuri for many useful
suggestions and ilnterest in the work. Thanks are due to
Frof. V. V. Ratnam fcr nis hely and sugsestions for design-

ing tho integrcting-spnere reilectometer. Thanks are also
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Gue o Prof. K. V. Rao for nis interest ir the work.

I am thankful to Frof. ashok lukherjce, Department of

& Geophysics of this Institute for kindly helping me

wilth optical micrograchs.

wy thanks arce dee to the ticad, Department of Physics
Zor providing me with the facilities for the work. Thanks
<re also due to the Director, Indian Institute of Technology,
Kharaapur for providing me with scholarsnip. Partial
suprort by the Indian Space Research Organisation is grateful ly

acknowledged.

I am obliged to br. P. C., Mehenrndru, Deputy Director,

Llational Phy

sical Laboratory, Hew Delhi, who very kindly

spared me to complete writing of the thesis.

I acknowledge with gratitude tho¢ help rendered by
l.r. Swapan Datta through many stimulating and lively discu-
ssions., Cooperation received from my colleagues, Mr. 7.S.

Iir, 5. ©. Nayak is recorded with great appreciation.
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Yrelr company nas always bec¢n a source of inspiration to me,

iy gratefulness goes to Mr. aAjoy Ray for his ungruc-
ging help whenever called for. The present work would not

fve come to this shape so smoothly without his assistance.

I o thaniiful to wy friends, Dr. 3iddhartha Sengupta,
Lr, Snahnewaz, Dr. &. 3ose, Ur. Maloy Ghosh, wr. D. Mukherjee,
hr. S. Thatcerjee, Dr. 3. Santhanam, lir. P. Suryanarayana,
le e Te Roy, Mhr. 'y 3ubiia Rao, MNr. A. i e, IlMr. Amal Datta,
vr. P.o W, FHahapatra and Mr. ¢

. Mitra for meking my stay

lively in the campus.

Ly respect ana thanks are due to all the technical and
non-tecnnical staff of the department, particuwlarly to
oo Sarkar Mukherjee, Mr. 3. Mcjurder, Mr. G. M. Mitra,
Lr. Mantu Das and lir, R. P. Mukherjee for their ccnstant help

cid encouragement.,
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tnank Lr. Rajat Zala and lir. Tarun Mandal for their

help in the production of the ficures presented in the chesis.

1 am graveful to Mr., anil Roy “or taking the pains for
TYring out the mznuscripts.

L vow wy head in gratitude to wmy beloved parents without
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vhese vision, stimulation, sunport and sacritice I would not
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neve come to this stage ¢i czrrying out the present work. I
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thonk my brothoers, sisters, cousins, nepnews and nieces for

thelr love and inspiration at every stage oi the work.
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thank all those, whose noames I can rnot remember at

i

triis mowent but have contributed in their own way to the

comizletion of the nraesent work.
Finally, I will fail in my duties if I do no¥ record

of agratitude tou lrs. Acnaryea and her children, who
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made me feel that I was not away froum my home. I will cherish

in memory tine affcction and care Mrs. Acharya (habiji)

=Mtended to e during these years.,
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Jotas Kuman Ahoucbun.

(Tapas Kumar Chaudhuri)



