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components namely TM and TE waves. The component which is parallel to the 
tips of corrugation is TE waves and the other perpendicular to that is called TM 
waves. TE waves are completely reflected from the tips of corrugation but TV 
waves propagate into 'the slot and reflected back. The ampl itude and phase of 
these two waves are calculated and axial ratio and tilt angle is computed . The 
theory is found to be in good agreement with the experimental observations. 

Summary of the investigations carried out and comments of the results are 
presented in the concluding chapter. Description of further work in continuation 
with this work is also presented . Compared to other existing systems. the present 
system is not a fixed device. Therefore, it is easy to ach ieve any desired desired 
polarization by simply adiust inq the flange parameters. Hence , the same system 
can be used for obtaining a beam with a specific polarization characteristic . 

An axially symmetric radiation patterns from a flanged sectoral horn is presented 
in appendix I. Modif ied H-plane and E-plane sectora l horn antennas using 
corrugated flanges are described. Half power beam width and gain are improved 
with enhanced matching. 

Compared to a fixed pyramidal horn the present system otters great convenience 
in trimming the anthenna characteristics. A technique for improving the coupling 
between a feed horn and a parabol ic reflector is presented in appendix II. It is 
found that corugated f1abges on feed horn may act as "antenna trimmers " for 
the fine adjustment of different antenna characteristics. Phase modulation of 
microwave signal using print contact G signal diode is presented in appendix 
III. The maximum insertion loss of the system is fond to be less than 1 dB . This 
system can also to used as a continuously variable electronic phase shifter . 
Phase shift is found to be 80° for current of 12 rnA. 

S.P.26. PRAVINKUMAR, P.A.-Synopsis ofthe Thesis Entitled 
Modificatlos of Secondary Reflector Antenna Patterns due to 
Shaped Beams from Flanged Primary Horn Feeds-1985­
Dr. K.G. Nair 

The work presented in the thesis is a report of the efforts made to investigate 
the effects of shaped primary beams from sectoral horns on secondary reflector 
antenna. Primary patterns of H-plane sectoral horns are modified by plane and 
corrugated flanges fitted to the sectoral horns . The reflector is an off-set paraboloid . 
Experimental results are presented with appropriate theoretical explanation. 

Whole work is divided into 6 chapters: 

CHAPTER I:· INTRODUCTION 
This is the introductory part where the history of the antennas particularly 

reflector antennas is traced back to the pioneer workers Lodge, Hertz and 
Marconi . The brilliant exploits of Prof. Hertz in 1886 is described and it is followed 
by the introduction of different types of reflector antennas . Towards the middle 
of the Chapter , the description of various types of feeds particularly horn feeds 
is given . The Chapter ends with a detailed out line of the present work. 

CHAPTER II: REVIEW OF PAST WORK IN THE FIELD 
This chapter is a review of the work done in the field 01 secondary reflector 

antennas . 
The chapter starts with a review of the reflector antennas in general. This ' is 
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iollowed by .eview of papers on reflector antenna feeds Tbe chapter comes to 
an end with a detailed review of paraboloidal reflectors which is the topic of 
research here. 

The review covers the time period from 1888 to 1983 in detail This is conducted 
in the chronological order and references are given at the end of the chapter. 

CHAPTER III: EXPERIMENTAL SET-UP AND METHODOLOGY 
The various equipment used , the experimental set-up and the methodology 

adopted are discribed in this chapter. 
A good part of this chapter is devoted 1.0 the various equipment used . The 

description inc lude the main components like the off-set paraboloidal reflector , 
flanged sectoral horn feeds and antenna posit ioner (turn-table) . The actual set-up 
of the experimental arrangement is described. 

The chapter comes to a conclusion with a methodology adopted to measure 
the various antenna parameters like VSWR, on-axis power density , gain . E-and 
H-plane patterns, half power beam widths and cross-polarisation . 

CHAPTER IV: EXPERIMENTAL RESULTS 
This section presents the experimental data and conclusions derived from it. 
The effect of the corrugated flanged sectoral horns on the VSWR. on-axis 

power , radiation patterns, gain, half-power beam widths and cross-polarisation 
of the system is obtained by analysing the experimental data . A large number 
of curves were plotted and effect of the various modifications on the propert ies 
of the system were studied. 

In each case , the comparison between the modified and unmodif ied antenna 
is made and pros and cons of the modification are evaluated . 

CHAPTER V: THEORETICAL EXPLANATION OF RESULTS 
This chapter is dedicated to the theoretical discussion of the modification antenna . 
The chapter begins with the detailed theoretical analysis of the corrugated 

flanged sectoral horn. The modified radiation pattern der ived on the basis of 
line' source theory and method of secondary sources of the feed is then applied 
to derive the secondary pattern or the off-set paraboloidal reflector . The surface 
current integral method is adopted here. 

The computation of the secondary pattern using the resultant expression was 
carried out and theoretical patterns were derived. Further theoretical calculations 
by adopting modification of primary feed pattern is suggested to explain the 
results precisely. A discussion on the limitation of the theory, and practical 
difficulties in evaluating the final integral expression is also described. 

CHAPTER VI: CONCLUSIONS ND SUGGESTIONS FOR FUTURE WORK 
This is the concluding chapter highlighting the significance of the present 

work. A number of suggestions for further experimental and theoretical work in 
this and closely related fields are made at the end of the chapter. 
APPENDIX·I 

Design, development and performance evaluation of microwave anechoic 
chamber constructed as a part of the work to study the radiation patterns of 
prmary horn radiator is described here. 
APPENDIX·II 

Effect of corrugated 'flanges on the radiation pattern of E-plane horns is studied 
in this section . A simple technique for obtaining identical E-and H-plane patterns 

from the E-plane sectoral horn is estab 
number of horns with flanges of various 

S.p.27. BABY, B.V. - Some 
Theoretical Physics - 1985 - I 

An irnmense variety of problems in tt 
type. Non-linear partial differential equa: 
rule rather than an exception in divers 
mechanics. field theory. particle physics, 
construction of exact solutions of these 
vigorous activities in theoretical physics to, 
Problems in Theoretical Physics" add res 
the classical level For obtaining exact 
tools like the bilinear operator method, 
method with emphasis on its group thee 

A new era in theoretical physics was us 
transformation called inverse scattering tr, 
of a particular solitary wave solution. c 
Gardner, Greene , Kruskal and Miura [1] 
rapid development added a number of 
as Korteweg-de Vries (Kdv). two-dirr« 
Schrodinger. Thlrring model etc. The Sl 
system are often called solitons [3] which 
depending on the nonvanishing or vanish 
such as KdV, sG etc. belong to this clas 
of an infinite number of conserved q; 
constitutes one of the oldest approaches 
of prolongation structures has been int« 
using 1ST and 8T. 

The bilinear operator method pioneers 
to the numerical method of Pade appro 
to deve lop single solitary wave solutior 
equation in (1 + 1) dimensions . The Dsh( 
and bears close resemblance to the Lou' 
and massless 0' equations this method yiel 

Non-abelian gauge theories of the Yar 
in contemporary field theory and partick 
unifield models of fundamental rueracuor 
can reduce the SU(2) YM or YM-Higgs t 
(NDE) (the massless W equation, or one 
set of coupled NPDEs. Educlidean SpaCE 
lead to the celebrated instanton and mere 
solutions of YM-Higgs system can be obt: 
equation or a pair of coupled NPDEs. 

We have used the singular solutions ( 
are interpreted as localized fluctuations in~ 

that these objects having infinite action 
resemble the merons and may play a tur 
soluytions of a know differential equation 



reflector antenna leeds. The chapter comes to 
of paraboloidal reflectors which is the topic ' of 

oc from 1888 to 1983 in detail. This is condu cted 
1en'ces are given at the end of the chapter . 

SET-UP AND METHODOLOGY 
the experimental set-up and the methodo logy 

lapter. 
~ devoted to the various equipment used . The 
•jrIponents like the off-set paraboloidal reflector , 
antenna positioner (turn-table ). The actua l set-up 

is described . 
usion with a methodology adopted to measure 
like VSWR, on-axis power density, gain, E-and 
am widths and cross-polarisation. 

RESULTS 
srirnental data and concl usions derived from it. 
flanged sectoral horns on the VSWR, on-axis 
half-power beam widths and cross-polarisation 
I . .
lalystng the experimental data . A large number 
!t of the various modifications on the propert ies 

between the modified and unmodified antenna 
the modification are evaluated . 

PLANATION OF RESULTS 
theoretical discussion of the modif icat ion antenna . 
Idetailed theoretical analysis of the corrugated 
j fied radiation pattern derived on the basis of 
f secondary sources of the feed is then applied
I ,. . 
pt the off-set paraboloidal reflector. The surface 
ed here. 
~a ry pattern using the resultant expression was . 
hs were derived. Further theoretica l calcu lations 
hary feed pattern is sugge sted to explain the 
'on the limitation of the theory, and practi cal 
integral expression is also described . 

~ND SUGGESn ONS FOR FUTURE WORK 
~r highlighting the significance of the present 
(or further experimental and theoretical work in 
? made at the end of the chapter. 

Hormance evaluation of microwave anechoic 
p f the work to study the radiation patterns of 
'd here. 

the radiation pattern of E-plane horns is studied 
~ for obtaining identical E-and H-plane patterns 

65 

from the E-plane sectoral horn is estab lished here Experimen tal results for a 
number of horns with flanges of various parameters are presented here. 

S.p.27. BABY, B.V. - Some Non-linear Problems in the 
Theoretical Physics - 1985 - Dr. K. Babu Joseph 

An immense variety of problems in theoretical physics are of the non-linear 
type. Non-linear partial differential equations (NPDE) have almost become the 
rule rather than an except ion in divers e branches of physics such as fluid 
mechani cs, field theory, particle physics, statistical physics and optics, and the 
construction of exact solutions of these equations constitutes one of the most 
vigorous activities in theoretical physics today. The thesis entitled "Some Non-linear 
Problems in Theoretical Physics" addresses various aspects of this prob lem at 
the classical level. For obtaining exact solutions we have used mathemat ical 
tools like the bilinear operator method, base equation technique and similarity 
method with emphasis on its group theoretical aspects . 

A new era in theoretical physics was ushered in by the discovery of a non-linear 
transformat ion called inverse scattering transform (1ST) and the colli sional stab ility 
of a particular solitary wave solution, called soliton, of a class of NPDEs by 
Gardner , Greene, Kruskal and Miura [1] and Zabusky and Kruskal [2J. Further 
rapid development added a number of non-linear field theoretical models such 
as Korteweg -de Vries (Kdv), two-d imensional sine-Gordon (sG), non-linear 
Schrodinger , Thirring model etc . The solitary wave solutions of an integrable 
system are often called solitons [3J which are either topolog ical or nontopolog ical. 
depending on the nonvanishing or vanishing of the topo logical charge. Equations 
such as KdV, sG etc. belong to this class that is characterise by the existence 
of an infinite number of conserved quant ities. Backlund transfo rmation (BT) 
constitutes one of the oldest approaches to the solution of NPDEs. The method 
of prolongation structures has been introduced recently to support the studies 
using 1ST and BT. 

The bilinear operator method pioneered by Horota [4] is closely associated 
to the numerical method of Pade approximants. We have applied this method 
to develop sing le solitary wave solutions of the Double sinh-Grodon (DshG) 
equation in (1 + 1) dimensions . The DshG system is a newly introduced system 
and bears close resemblance to the Louville and the Toda models. For massive 
and massless 0' equations this method yields some prev iously known solutions. 

Non-abe lian gauge theories of the Yang-Mills (YM) type are of great interest 
in contemporary field theory and particle physics. espe cially in the context of 
unifield model s of fundamental interactions. By using some suitable ansatz one 
can reduce the SU(2) YM or YM-Higgs theory to non-linear diffrential equations 
(NDE) (the massless 0' equation , or one-d imensional Liouville equation) or to a 
set of coupled NPDEs. Educlidean space solutions of the massless 0 ' equations 
lead to the celebrated instanton and merons of SU (2) pure YM theory. Monopole 
solutions of YM-Higgs system can be obtained from the one dimensional Liouville 
equat ion or a pair of coupled NPDEs. 

We have used the singular solutions of the massless 0' model to generate 
are interpreted as localized fluctuations involving no flux transport. It is conjectured 
that these objects having infinite action and infinite topological charg e, closely 
resemble the morons and may playa tunnelling role. The idea of employing the 
soluy1ions of a know differential equat ion to construct a solution of a g iven NPDE 
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