
lonor levels (due to doubly ionizable .sulphur 
the conduction band . From absorption edge 
~at , in tin disulphide the valence band is split 
i!on and crystal field splitting. 

!'a was analyzed in terms of the theory of 
~ i s , an indirect forbidden band gap of 2.07 
~ ap of 240 eV have been detected in tin 
tin diselenide c rystals, the indirect band gap 
~ t i ona l dep enden ce of absorption coefficient 
1 the transition is forbidden . 

was determined by the hot probe method . 
~n i de crystals grown were n-type . 
~ , activation energy required for conduction, 
!.vere determined . Resistivity of tin diselenide 
~t temperatures and from the temperature 
energy tor conduc tion parallel to c -axi s was , 

jd Hall effect perpendi cu lar to c -axis were 
'IQue. From these values, mobi lity and carri er 
lals were calc ulated. From the results it was 
~ i ca l vapour transpo rt (carrier concentration 
that grown from chem ica l transport (carr ier 

in tin disulphide crystals was stud ied using 
current voltage characteristics obta ined show 
les, the current is proportional to the voltage 
~qua re law region at high fields This region 
b ion. The square law region is followed by 
~ ses sharply with voltage (I x V"; n ;, 3) and 
b ps. This reg ion is followed by the trap free 
~t ions indicate a charge injec tion into the 
I d plot in the shallow trap square law reg ion 
hg that the con duction mechanism is space 
voltage , where the ohmic current c ross over 
he absence of traps . the density of thermally 
im :i (2.3 x 10" crn"). Mob ility of the charge 
~eqUat ion for SCL conduction (6 cm2N .Sec). 
he specimen was calculated (2.2 x 10- 7 0 - 1 

I . .
Irees very well with the expen mental value 
'ion. Due to the filling of the traps in the 
,Iarply after the shallow trap square law region. 
es the fract ion of the total concentration of 

iiibrium and from the trap filled limit voltage . 
~d (2.3 x 10 ' 3 cm"). Trap depth , Fermi level, 
~uc t iQn band etc . have also been determined 
~e of the current on tempera ture in the ohmic 
QYof OAO eV. 
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S.p.25. MOHAN AN, P.-Formation of elliptically polariZed bea 
from H-Plane sectoral horns iJslng corrugated flanges 
-1985-Dr. K.G. Nair. 

Design and dev elopment . of an elliptically polarized and matched H-plane 
sectoral horn antenna is reported . By proper trimming of the flange parameters 
any desired polarization can be synthesized . 

First chapter highlights the pioneer works of Maxwell, Hertz , Bose etc . A br ief 
description of different type s of electromagnetic antennas, beam shaping in horn 
antennas, etc . are glven with special reference to circularly polarized radiators. 

An elaborate review of the past work done in the field of elec tromagnetic horn 
antenna s, ci rcularly polarized horns , beam shaping of sectoral horns, corrugated 
horns and surfaces etc . ae g iven in the secon d chapter. The review start s from 
the memorial lec ture of Sir Oliver Lodge in 1894 . 

Third chapter is devoted to the description of the eq uipment and measurement 
techn iques . Techn ical details of Antenna Positioner, Antenn a Polarization Positioner, 
Flange Moving Mechanism, etc. are des cr ibed . 

The outco me of the experimental results carried out on H-Plane sectora l horns 
fitted with tilted corrug ated flange s are presented in the fourth chapter. The 
exper imental investigations have been con ducted at x- band for the dominant 
TEw mode. The follow ing antenna ch aractenstics were studied in detail: 
1) Co-po lar and cross-polar on-axis power den sity. 
2) Polar ization pattern 
3) Axial ratio 
4) Tilt ang le 
5) Sense of rotation 
6) Radiation pattern 
7) VSWR 
8) HPBW 
9) Directiv e gain 

Variation of all these antenna chara cte ristics with various flange pa rmeters like 
the posi tion of the flange from the apert ure of the horn . tilt of corrugation with 
H-vector , flang e angle , corrugation per iod and frequency etc . are studi ed in 
detail. Following are the important conc lusions about the flanged H-plane sectoral 
horn . 

1. It is found that on-axis co-polar and cross-polar power densities are very 
much dependent on the position of the flang e from the aperture . For a particular 
position of the flange from the aperture, there is an apprec iable amount of cross 
polar component which is nearly equ al in amplitude to that of co-polar power 
when the corrugation tilt ang le is 45°. If the tilt ang le is greater than or less 
than 45°, the cross-polar com ponent IS very small. So the optimum tilt ang le for 
ellipti ca l polarization is 45°. 

Axial ratio is strongly influenc ed by-t he position of the flange from the ape rture 
of the horn . Axial ratio fluctuate from a maximum to minimum as the flang es 
are moved back from the horn aperture. At the certain position the axial ratio 
approaches 0.26 dB, and the rad iation is almost c ircularly polarized . It is found 
that depending upon the position of the flang e a linearly polarized co -polar or 
cro ss-p olar radiation can be produced. The observations shows that very low 
axial ratio can be obt ained only when the tilt of corruga tion is 45°. For a part icu lar 
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flange, there is an optimum flange angle for which the polarization is nearly 
circular" The bend width of the present system is found to be 1 GHz is 9 to 
10 GHz at x-band . The variation of axial ratio with azimuth shows that the 
antenna radiation is circularly polarized over an earth coverage angle of 10° in 
the H-plane, The polarization is essliptical in nature beyond that. Typical curves 
are given for the variation of axial ratio and tilt of the polarization of axial ratio 
and tilt of the polarization ellipse with the corrugation period , 

Tilt angle of the polarization ellipse is also depending on the position of the 
flange , flange angle, tilt of corrugation, corrugation period etc , But at the circula 
polarlzation positien the tilt angle is found to be nearly zero, 

The sense of rotation of the polarized wave emanating from a flanged horn 
is experimentally determ ined by the use of two identical helical antennas of 
oppsotite sense. The flanged horn act as an elliptically polarized rdiator in the 
right handed sense when the tilt of corrugation is 45°, But when the tilt of 
corrugation is 135°, it is polarized in the opposite sense, Radiation patterns 
received by LHCP and RHCP helical antennas for different corrugation tilt is 
shown in fig, (1), 

When the flange is at the aperture of the horn VSWR is found to be less than 
the natural horn. Then it 'IS increased to a high value and then decreased. But 
at the circular polarization position the VSWR is found to be less than the natural 
horn (ie., horn without flanges) . Therefore matching is found to be improved at 
the circular polarizat ion position, This observation is again confirmed by the 
HPBW and Gain measurements 

Drastic changes occur to the polarization of the radiated energy when the 
position of the flange is moved back from the horn aperture , Radiation pattern 
are taken in four different planes namely co-polar, cross-polar, 45° polar and 
1350 polar. For a critical flange position all these radiation patterns are nearly 
identical, ie.. circularly polarized. For certain position the cross-polar component 
is very small , ie . it is linearly polarized the co-polar plane. For another position 
the co-polar component is small. But the cross-polar component is increased , 
In this case it is cross-polarized. Thus any desired polarization can be produced 
by trimming the position of the flange .. 

The E-plane radiation pattern of a H-plane sectoral horn or H-plane radiation 
pattern of an E-plane sectoral can be shaped by the flange technique. When 
the tilt of corrugation is zero ie" tips of the corrugations are orthogonal to the 
E-vector , a narrow pencil beam or split beam can be produced using this 
technique , At the optimum position of the flange all the antenna characteristics 
like Gain , VSWR, HPBW, band width etc, are improved very much than a natural 
horn. 

At the circular polarization position the beam width of the co-polar. cross-polar, 
45° polar radiation patterns are found ·to be nearly equal. The HPBW is found 
to be less than that of the naturalhorn. 

The gain of the antenna is also found to be Increased at the circular polarization 
position. A gain of 18 db is obtained at the circular polarization position with a 
horn of gain 14 dB. When the tilt of corrugation is zero. a gain of 27 dB is 
obtained with a horn of 8 dB gain in the E-plane , 

Theoretical analysis of axial ratio and tilt angle of the polarization ellipse is 
presented in the fifth chapter. This is on the baSIS of secondary radiation and 
the method of images . The incident radiation from the horn is resolved into two 

components namely TM and TE waves, The 
tips of corrugation is TE waves and the oths 
waves. TE waves are completely reflected 
waves propagate into the slot and reflected 
these two waves are calculated and axial n 
theory is found to be in good agreement w 

Summary of the investigations carried au 
presented in !t-,e concluding chapter . Descri 
with this work is also presented, Compared tl 
system Is not a fixed device, Therefore, it is 
polarization by simply adjusting the flange p 
can be used for obtaining a beam with a ~ 

An axially symmetric radiation patterns from 
in appendix I. Modified H-plane and E-p 
corrugated flanges are described. Half powe 
with enhanced matching. 

Compared to a fixed pyramidal horn the pre 
in trimming the anthenna characteristics. A t 
between a feed nom and a parabolic reflec 
found that corugated f1abges on feed horn 
the fine adjustment of different antenna c 
mic rowave signal using print contact G sig 
III. The maximum insertion loss of the syster 
system can also to used as a continuousl 
Phase shift is found to be 80° for current a 

S.P.26. PRAVINKUMAR, P.A.-Syno 
Modificatlos of Secondary Reflectol 
Shaped Beams from Flanged Pril1 
Dr. K.G. Nair 

The work presented in the thesis is a rep, 
the effects of shaped primary beams from Sl 
antenna . Primary patterns of H-plane sector, 
corrugated flanges fitted to the sectoral horns. 
Experimental results are presented with app 

Whole work is divided into 6 chapters: 

CHAPTER I:· INTRODUCTION 
This is the introductory part where the 

reflector antennas is traced back to the I 
Marconi. The brilliant exploits of Prof. Hertz in 
by the introduction of different types of reflE 
of the Chapter, the description of various tYI 
is given . The Chapter ends with a detailed 

CHAPTER II: REVIEW OF PAST WORK IN 
This chapter is a review of the work com 

antennas . 
The chap ter starts with a review of the re 
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:) and tilt angle of the polarization ellipse is 
l iSon the basis of secondary rad iation and 
I radiation from the horn is resolved into two 

com pone nts namely TM and TE waves. The component which is pa rallel to the 
tips of corrugation is TE waves and the othe r perpendicular to that is called TM 
waves. TE waves are completely reflec ted from the tips of corrug ation but TV 
waves propagate into 'the slot and reflecte d back . The amplitude and ph ase of 
these two waves are ca lculated and axial ratio and tilt angle is co mputed . The 
theory is found to be in good ag reement with the expe rimental observations . 

Summary of the investigations carried out and comments of the results are 
presented in the concluding chapter. Desc ription of further work in co ntinuation 
with this work is also presen ted. Compared to othe r exis ting systems , the present 
system is not a fixed device. Therefore, it is easy \0 ac hieve any desired desired 
polarization by simply adjus ting the flange parameters. Hence, the same system 
can be used for obtaining a beam with a specific pola rization characteristic . 

An axially symmetr ic radiation patterns from a flanged sectoral horn is presented 
in appendix I. Modified H-plane and E-plane sect oral horn antennas using 
corrugated flanges are des cribed. Half power beam width and ga in are improved 
with enhanced matching. 

Compared to a fixed pyramida l horn the pr esent system offers great convenience 
in trimming the anthenna characteristics. A techn ique for improving the coupling 
oetween a feed horn and a parabol ic reflector is presented in append ix II. It is 
found that corugated flabges on feed horn may act as "antenna trimmers" for 
the fine adjus tment of different antenna characteristics . Phase rnodulation 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 mAo 

S.P.26. PRAVINKUMAR, P.A.-Synopsis of the Thesis Entitled 
Modlficatios 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 invest igate 
the effects of shaped pr imary beams from sector al horns on seconda ry reflector 
antenna. Primary patte rns of H-p lane secto ral horns are mod ified by plane and 
cor rugat ed flanges fitted to the sectora l horns. The reflector is an off -set paraboloid . 
Exper imental results are presented with appropriate theo retic al explanation . 

Whole work is div ided into 6 chapters: 

CHAPTER I: INTRODUCTION 
This is the introd uctory part where the history of the antennas pa rticu larly 

reflector antennas is traced back to the pioneer workers Lodge. Hertz and 
Marconi. The brill iant exploits of Prof. Hertz in 1886 is described and it is followed 
by the introduction of d ifferent types of reflector anten nas. Towards the midd le 
of the Cha pter, the desc ription of various types of feeds pa rticularly horn feed s 
is g iven. The Chapter ends with a detailed out line of the present work. 

CHAPTER II: REVIEW OF PAST WORK IN THE FIELD 
This ch apter is a review of the work done in the field of seconda ry reflector 

antennas. 
The chapte r starts with a review of the reflect or antennas in general. This ' is 


