PLRA-BOSE OPERATORS, COHERENT STATLS
AND APPLICATIONS

by
JITEDRA KUMAR SHARVA

Thesis submitted to Indian Institute of Technology,
Delhi, for the »ayvard of Degree of

DOCTOR OF PHILOSOPHY

Department of Physics

Indian Institute of Technology, Delhi.

ovember, 1979



LCKNOWLEDG ZMENT S

It is @ great pleasure to express my deep sense of
gratitude to Prof. C.L. Mehta for his valuable guidence and
constant encouragement. I am also grateful to Prof.E.C.C.

Sudarshan and Prof, W, lulunda for helpful discussions.

I am indebted to wy friends who made my stay in
I.I.T. a comfortable and memorable experience., Particular
mention should be made of Dr. G.Bose, Dr,Dilip Ranganathan,
Or. J.P. Dudeja, Mr, Sunil lumar, Dr. Kamna Agarwal and
Mr. &vinesh Singhal, Academic .discussions with Dre. Dilip
Renganathan and Mr, Sunil KUmarfweré very‘helpful.

Thanks arc also due 0 Mr. Khatri for his efficient
typing .

Mnancial assistance from the Director, Indian

Institute of Technology, Delhi is gratefully acknowledged,

Hhar

( Jitendra Kumar Sharma )



CHAPTR
1
2

CONTENTS

INTRODUCT ION

ReEVIEY OF HARMONIC OSCITLATOR REPRESENTATIONS

2.1
2e2

2e3

ENERGY

3.1

342

Number State or lMatrix Representation

-

Schrodinger Representation

Coherent States and Bargmann
Representation

BIGENSTATES OF TARA-BOSE OSCITLATOR

Explicit Matrix Representation of
the Para-Bose Operators

Para~Bose Commutation Relations
and the Group SL(2, R)

POSITION AND IMOMENTUM BEIGENSTATES

4.1

4.2

Sadh .

Position and Momentum Eigenstates -
Tatrix Mechanical Splution

Wave Mechanical Solution for
lMomentum Eigenfunctions

PARA-BOSE COHLRENT STATES

5.1

0.2

Para~Bose Coherent States and
thelir Expansion in Terms of
mnergy Bigenstates

Diagonal Coherent State Representation
of the Identity Operator in S

BARGMANN DESCRIPTION OF PARA-BOSE OP&RATORS

6.1
6.2

Description of SL(2, R) Lie-Algebra

Description of dﬁ;c

Page

17

23

30

41

o4

58

68

74



APPENDIX

A

P \RA-BOSE OPARATOR DESChIPTION

7.1 Operator Description in the
FPamiliar 04% Space

7.2 Operator Description in J9°(
Representation

7.3 Some Lxamples
POSITION-MOMENTUM UNCERTAINTY PRODUCT

8.1 Tower Bound of the Uncertainty Product
CONCTLUDING REMARKS

ORTHOGONALITY AND OVERLAP OF POSIMION AND
MOMENTUM SIGENSTATES

PROOF OF Bge (4.34)

BARGMANN REPRESENTATION OF P.ARA-BOSE
0P SRATORS

A MOMENT PROBLEM
SOME INBQUALITIES IWVOLVING MODIFIED BESSEL
FUNCTIONS OF DIFFSRrRGNT ORDER

REF SRENC ES

Page

86
91

929

104
114

116
121

123
128

133

141



	Page 1
	Page 2
	Page 3
	Page 4

