Ac. 3N ,::.o; e WP 4 0 ?ﬁp éu_p RVARE I

3 05 =%
Tw i 23

g nanes ana d ooy ¢ YV /ozﬁ‘/> r,o) My g

|y ? w. Lw

man:ﬁ &1#

hasonp - ﬁd - ‘ \o/,ho

?S:ﬁ% \r0d) Ut = th jrsé Toud

,om
3oadd oaﬁgéa.c:dég %Z,o JﬁZa
1 m 5 # %ﬂ AJVVA, ﬁ %;3 Fo 49;)&
/Elala | .JSﬁlj%_Z 56@ | NO

() nvfu% = ENINOE QMY :55%9 TN Qﬁ% QUAANY
P THILOTY

o A pineds Ty pwo g Nn0y nad AL TR aTHEN0)
G i A =

,&& 123
i hu:és DY

Cﬁ?s oy Vg A
N > AR
_\Jrv ﬂ )muJC(Q, VR, Jj&?yaw/@d ’WN‘/WI./\ 2 m\ ] s JJ/O//W,. /uﬁd

SIS éé éfva
SRS

\))). "N M ‘/)ﬁgﬂ.:o\ﬂ ' /J




s phase of e wewd ab oo dishond poud s wasue w:
' ]

W ol T dolad %‘\e\d [t |

‘t:-\ = t‘-‘— \_2 !

. \U(C"M’ \ .Q.\jmp)

SIVASFSNNE SL ‘\.> e
/7

Byt ot s \5&;0&&\3
3\ \>0\2 ?
55 \0? -

f\\\C\\

\\\\

0w e allo 0 \\\(\f}n&ud( Ob MMLU&H\\ \IKHL‘L o Uu'
1\\(\(3\\\\\1(“ o) \\\(\)m\\m\\ \\\Mo\

\h(\c\m

Pay \\c\t\m A ] %‘, /“LGQ C@% ,
“nmﬁ‘ e CX |
wlaa e, K 20 008 'l)d(m?\\ - Lo Lo @')i : y
\‘[\\\(\L - 2%, ® /;
> NF = mx(w@) = UO%QLQ& (Dx@)
A z
oy
o jid e WAnaY, rudima and L ey pout pounda o WH
| - EL\{\Q on,bt‘r\' 0
Motna | acs (2 k) T _ T
e | FREE
M b . k. o T ———
( ) » 7 A 5 i ‘N;ih\’
HPYBw TRk T ’
Mo} _ ! Y=+
Vi ik T -Q.K*\)%
5\ G - o T T e
() For oo ool
A
E_-" = 2X o(D%(@;“ﬂ)
/ \U
o= 9,Tl(

\__‘80‘



Yl | A 4\ m/*(bmol Lk Lc“ o 3 :
f T & Nz/
Dot - {(Qz\*i - \

Q&k The S b Q,..\/)\V\ Q\MQ
Y= 0 AOY k=0 | 0 L
4 = WA™(o) o Sove v Ay T
Mmook
HPBW - T(’ll. O,r 2-40" 7 J
(i) Fory mo/wm ‘ . .
N
wxg(iub) =t T e o
Pul A= 7\19_ p B: 2[L)7\
L s =L ok mgg . et
pul K- o @
T, vogh = vt
I
Cb/‘)&\f\f ’(M.‘/Mq.
Sl v %74

T s gL wraupl

% chrPBW = 60 oY \20 — E,/h bﬂ"(k(‘l sicls 1‘

. » W0y
(i1 For vrinima, () S x. Oy
T s Qin= T Q) T
s ' , 2
PUJ: K—Q e A S B ‘
. Ngdo ‘
T s q}mm e L Viw -
J- ‘ l .

B = Was™ (11)

q)m'm =0 07180




Qpg, s 60 01 1207

Loneod oviy ¢, N Yaokyere Qo A

\ WERIN ',
o

Gl |

WA MY \N\J\

“"\ Ao W gl

\\ D,“u “\.bvxk- \[) N o 5) E* ‘\LD O\I\(\A/J

Qerdv g Y . ( " A
N - deomwad U\u Oyt Lo by ‘T*'l“?“j, 8\ ohs {50 T egge
AN AN NN Ay 7wy G b Moee Ao
v(@)/ . (o giptans, ghin
Y & A . P p ¢
AN AN ™ JS SN
NN N o p f /
AN N F
k?/\ > R 4 / /
(‘2\ b A N A / /
N ./ N /
ku“\h\\ ,\ )x' N /
o / /
N 9 X o~ - -
DAL AL A

\&-\\ Ff‘;\_ q’\\ AP ’\3 _ y
D S L»'-_d_.ﬂ
b(; ’ K.‘jL 3
' ' = Ay
- ) e z
L*‘.vLa‘\’LaQ“w‘ \k_oezj“; A {:oe"
E,___ E Yy\_\_ e:\m L 3 eljl\l *_ ..... _\ Q'S(“"f) 1\‘] o e el e _.(“)
R, = < r
Mudlaply bgj_‘eﬂ‘ ’_ |
3 - yal 232 Jny | - .
E-,e‘“‘:ho[e’l' voo 3N Ll e ] ~~~~~ (2)
/\X\'l)\p
Subivak (@) Jh'mm 0) e
e

ET "ETCAI)"“ {(VQJZ‘\_‘ Q Lo P

y0-e) < g, b-e).

3n1,\')

i

= (R

(1- e’z*‘}

€

rh

Lo

-~

jnu o

"

3!\“‘[)) T

2 - Juy
Q.) Mo (C yalr ¢ L\,l?)'




Er-.' S & o }.ik,"; niy
M)

\ " 20 "
. ) ("5 \ )-)-'_G"Ln 2(1
r
e Lf—) \\i\ﬁ\‘,p_) ¢ I\JU\,Q_
t“l SU) 2\‘]¥) e'ﬂ‘\l J \F -

? ) - x\ s i\.\-"\l&.\
= Eadsn \\2,\_\. QQJ‘(\\-*-/\_ %’Ck‘cm‘\ . G 2k
!\ b 2 - ) Q\_\‘Q\\‘
By 4 |V = -
] LAy - “T:)_, \\e 4@ = "\\A
L 2, \ - g SN

Y o \ ENR RS ' ' '.
M 94 voulkany \)\l\d. ok poult P

| .‘:‘ ‘ ‘J/ ‘ NN ¢

U A B ! < .

27 7 T ey \P S wosg 4 )

Y y



P i plication

NINTOT T Al A N Ve

A Ample mutod 1o skdd the  oomplicodad palley

0 OWay jusk by dngpedien , This s o Usk ool o
dwq/nmq oM awmj Thue Totad NLO\ pdmm o}\ aun awcu.

04 _non- L0 byopic ok Aday 2oMvUs fhu mmpmmwﬂ 0]

Uu ndinvidund  souve w and Tha . OF an awd
LTl padite paktem o}

O) LOLOPTE B #ouvcs o bowafed. ok T phost

C,tnﬁd [ wdivianol souva. aund. howing  vdaded anpb\ku(

ond. p\/\(w\mkmacm U dodol phost patfim s Tre addidi

0f_phose paditon 01 B individuol xouvews and fhok o)

aNay o} uompsc pOUL BOWYLS .

€= {eil0.0) xEae0) ) | Enlo ) * Sl 0,0)
= e 4

'pmdm\:\v% “gML Suim O phase pg\mm.
podlmn

Ex-

Radiokion poditrn 0\\ A - AADMP!Q leumt Jﬂuj W phaLL

spaud. Az apoxﬁ

0" @ 0°@
— _; " ";'E: - —i i \\
warih _srg \
\/ (183 Aan ' 1] 4
.

R _pallem 0\) 2 _wobopie pounk  soua s

S

spoed M apank

Lndani duald QAYY Qg
)




e _ﬁ R —— e e — oo il
iy o a—= = | ‘ |
B SRk AN e e ot A

A Y Sadl A
— N N S

2 - unids OOy uney ¢ Qv-u_-»w_u\i\& y_P&U.ds ™ g
.7’ v . ‘ ‘,,.

Palian oy 2 irohopic pok sowsis  Uidh Apaing A = 1

Runalka it paion o /4 Jisebopie eltmands ¢

/

W,

/ N RN
7P -~ DX 2
‘ i -A:MB—:-N\. " C "’—‘5 ,"!:".1. ’ '%W’ & tE 11 e o ‘2
TOAE POUKEY VT roup—paditrie————Rusddont pal
o Jsnan o D00 6N 4 vOkvopic
elemuarnts
T . L e _
L uwdin of Us. prindpal. lDbL(uudLh Ldn the ﬂ;LL_ﬁ

ongd. Ku mwwpor\d‘m% WidOR of avay, padiEvn oYL QML
The swondory  Lob 7 ‘ ’
oy B ot dulieyming

N ' dsu FOYYL {
s a0 Ty suuldant paliivn S e b |

77

1
¥ R
4 T34 i
T ————— i
3 Y # —
i1 £




- : y »
Y

]#(Otx Pol W c\'x'\'&&wlhj o The sour Wl graddycdionod
w(m&mtmn palisn quiLn by " U=Umws"®  canloe vepysudad. as

z(m \) _
(T | | %

8 Sl Uda
!

Umm,%“ﬁ S0 © 4446 [ unidiredional pam |
(V] al
2K
U (co2in0do |08
) O
° M "
= 21WUm S (A 038 )Wy ©3db

0
= 2TUm jﬂ]iﬂn g g " @ de
2.



TS | -
= Uni S Linzuaux EX\S
o

- L
:;NNHJ (ﬁm@ (D&”Dd@

] P

Lk Web= 1
0% L
~SW0AQ = dy
uwdhn® =0, K=

B=T; , X=0

Pu= 210U, jo T ()

' ‘

Nty 0
::znuw\[—oc J

N
+1 1

= ZTIUm 1 n+y
N1 C )

Pr =21tUm _ 1)
N4

N4
Dwedwidy = y :
Ly Ly
0 2T



e e ueny - _ &2
Danve e U\{O”ij}Qﬂ*ﬁ@J.- U MOWQX 3o t ¢ J)(Uj of
l ——= "~ P : e~
dipole ol Wh expromon o Foler dsdyic polriial and

V(QKD-:LT’E&CJ*T\L\AC .PGK‘M"\XJOA. NMso  dalmy t(m ﬁu.\d W ,()Lm y(,
A shovt  Woeary condudkoy s D-b’\ﬂ N WMsd oo ot dipot.
Tha .\mcd.\'h L vy SJ(\DLiié ¥ arved. I wowm s Lr-\?JLh- The
Cuannt &\En&) Te  alive W\(alh LVoassd d o u\xd.JL,(,f(m!‘
;;Cfa\-mjdm o dupole o) mx%ih L ploud 'O\XJ@V\% e Z-00s Wil i

: e ok e m“\cain, M dudve andd \(Y\,QK(ZL\OJQ Kw A "u,'

| il Wan bu prsstds W Ty o VickDy g A a poLba).
S, W oot wilvested W bmdun% T )0 1)11@ Wbk
el vdadade poltdiad e opyisons dnvoliing - vl

| Tor oo shovk dipole shown o The UYL, D vdowdsd. vedey
poial ey T dedme auven s ey ohe Wmpond
nandiy 7w, (™ a..x_a*&\-m\\r\‘-"—'\;\> |

o
i -

’S’ L% /’//'/" :

3
1 1% e¢ . j < j\/ //
\ \J. g p N / :: s ’
D\PO Lo TCLL ‘// .
r ALY, " __..__>. Y L //I >
! P, .
‘ \\ SOty g
- SOUY
N V') 129
3 .
P IS




Shavk dipols

@

{0 ,

AN

& Q(
\Nﬁ/
\\'\C"b

T veckor ¢ poudiol Az
Yo

R A;:-_M;S (1) 4z
4TC S '

‘{*W"@" whave , (1) — sudardads waxvank

-

) =T ﬁim&k—:"ﬂk) | C \3*; A
“x
S SN Wyl L, ASL S Soy
Re= M T ™ [4- (0] S—Llld%
47T M N -
P s P

—_— (")

< A, = MLQSN [i;ﬂd
Ay

, . (2
' S dz=L
Y,

———

e Ydovdsd. POU’F\'\-"\QL % ob e d\ﬂ"(((]g du bl un®n

V= Slﬂdv S
4“-Cu 5

uduve, [PY. g Jdwlt-sl]
U velavdad. Q\'\O\'\*(Bk Aoty
Sinu m-cdim‘ ) O\O'\g\]» ot g o

AL b P pouds ok e engl

i) i POy btf_n?



S

Eq/\,boiw«) 2) sudutes o

Vet .
e lw -] —e
Buk W hawe
9] = jm du
= jDS ijii—s‘cj d
= 1
W
e fenl e R J
. 41\‘60(\\)33 S, s,

L)y U020

From G e,
S= ¥-Lk w010
2

S, =¥+ L 048
2

V= T,L W04 ew’ - vl

- A& C

M&)meu qq/\m;ﬁ on

T= -jwWh -V
= —>
W= 1~ ¥ A

¥




Eq= TLwsBE L
ol » o jwr?

2T Lo Cy
E@:O
b SUJ A'—T[C v
to= dal MNS o ( } JW ___!__,
AT Co Cl'y Cy

/ 1)
3,20 @: 1, L 5n® QJU-)(-L»"O"Q> [ - jw}

Ho-0 \__\__§ AT\ ¥ Cx
N :
o AT RE [Rodiation. ieda]
2. Indpudut 0y w o %-—> W dudiven ti&LcL (1 7)
N
5. Lo X el sabic th\d
¥ W
W L
_67 s
MY -y
A Y
.
e A A
om 14

W ~Yzeoz e

()

N ER - [N eoss Jéu.ld_ m(?{(m)]
IO AN FER [ry ,g\).\d\ el

Fot qa )B;L\CL 'ﬂ%«‘On, AUl Yys andl Yy LD O Nkl

Eo= AW Qcﬂfk)
. \}\»&/\’L </¢7
Hy= Jw Lol glng Qlw(hﬂda) Core @ /\l
ATCy \
Rz 0, W20

e ond By X »n@

Prom Shw. 420V wyhokion  gq and My e I IR 5o
Gy SO e M (00 HOAL i gy el «
vy -satk AR \) J\) WL B t Ad pallom % \l

s e -



propoxlionod To %n0® . Tw patlior is indupundank o

z
S I Q
’\ I
" 9 ‘ . '
) [53) "
S /\X @ |
\/ | L aecelil
= L oM
N D
S8 "%
AN A : SEhrde ATena i




TR de Wi U i A &
fa ? A NS \"\/\f’\}\n p\\\\{gx E\)\\\h&\}‘\\\,o‘ , < W
z

A

Yoy o Mun Lo e, ol/ Aot dal cuyyond
dunbudion 8 asauned olong o \ungy th of M andnrod | T,
Gihdunnae fkﬁ %ﬁd al e cundve lDLd OLd bodanud. Lo Uui’mi
hansnisson e, The oodenna s Thao VA, W U congdus ok
-0 @%/\,\_/_x;_kg_\ Lﬁ et han Ahoo . T oy nifudu 9 e anwon
ak cu\,\d pounk o I artliane. WO be vpressd  as
~adihumady C.O\LKLA 1-=-T, H‘:n{ Jn(L - 21)}

7\_ D
¢ 3 7%
1 "?\
v
G\Zz \ i MQ"
4 ) e
Z , @M/“"“\'C\\
v e
‘/ o L >\/
S =
\/ /Q\!.' o\ oY | 4 - Cunvunk dubnbudion
-_— ¥ e . L ,
Ll ' Z= bnatin oy Pff.l\?, along Uu ===
-~ & G ; ‘ . { éi?akg_

(1 1esin B{SG" H)J_ej\g (-]

o P Opy LoNOL NLOoIVA B0 s wside wden 2 o POstlive

and- postive #gn uoowad wlun, zZ m%om\)t_ T valug

0 W vanmnk ok ooy powt 2 en The andinna YO A o )



~ : a1 ou oven above,
powk ok o distone 2 2 "y
Le and tip ON e Yoy 01dsd oy

! v juld oM onunk
b V" | \d (faﬂmponmw dEc anal 41

Yo kotod nu/\(l 0| d%vuruo) ) _
Craadsd by O pvenk dipols o} lengdh d2 ahrwa She ailire lugn

o) W axdonng - T {vzbd wrvaonLnl of the & pow o e iy,

o b widden d
W= jw (TTslhe b, - siene Mgl B

_ancs
=% Q)w(\ 510 Do tondel  CusYuneder .
: Aol aswane Flo MO e
\—\\): ”j Yl’} iR N\eeAl ngwm.;(& D€ T
C ) NN oy Mok
4 é;\!\&“ff/ bk :
=3 (270 mnb-L — o T
o grity, Dygens R |
| %g NETRS Wi g }wg\;\\(’ («’—/i‘f\\olm}'u
Vo™ ST Ao L |
s
‘ k dﬁq,w W) sndda | , |
"‘1 PAEVN 7 ) \ . \‘\ 3
"‘.:. . /
l o= ! Hdv N &
(\/ d€p = 20T d¥y .
. 7 : ‘
{ | &(?;;J OOK (T) ind - ds
A -~ |

WMVM °4 mcwdm:hc ﬁ“d’ Re for erdin e andera
| L Y %“{OL Sk Aly ovey W andive -hunqﬂh
‘:; By = S* bd—&\ B rar Mlone Qivdoo Bl ST
vy& oy T ? ON(\\}LNM Yor W ek TR !
~ ) %@Jw PR VAR TN IES UY\MQ\WLMM
: Prdarind) nduadad
Q"M%} /i 3€Q> ol G A Wi PN Qg w
' w l LO*) (m(,@:]

lrw e

Lo ']\\q = \QD\L“@ . %V

e ”f»:‘LGD 0 [Otm G&x@ p. L) —"h Q,ov\kqlo\
N Wb //D\

V4 . V




R\ A
e\

Rodiollin SRR o Lont dipows
= D Ak dipole — o shony

abled o shovt dlpo\x. L U\(dm

L <VL)'. WAvE J)\‘,U\J‘\/ o
1o e WAOW mx\%\\-\,. Lol

/’
WG e udive gt
assnedl Lo oe WOy .

Sy E x
S 2 Wlme i

—~

Qo sl Comgek o @ L&
( \_/\«Qav\c}v\ tn O T
Tolal pouwwy Py W= \Sxds W

Todioded ™

S Ak & gwgmu\q% T ~voluu o S ol ds

Por N = SSY Y2 4nbdo dd

l.u\_uyr WU s is o lg)

YDA ¢ d

p

WL
= (€2 > sddedy Qo -
T

Lor o shott f\.xpD\,L ‘Bﬂ\d\ ok ocdtanae b oL
E =~ 201 o L* SmO
ke S

S
2udo Abludun g




W= J 30M Ty LY /\Inle : foin@d@ dp

S

29T TC
7\ Q’;O @':_E)
b} ° |
@ = 30T, LLQ[\:)EEL’)ZQ/é)xG _ 2 ol
2> /3 3
©
10
= el () (4)4)
A é
| 2T o ‘ Q\&%\' /&L
W = Q01T I-D Ll .__U’) % C(ﬁ)\ c\\‘& w‘v :
AL NS "y il N
— Q,W% K:—Q"’ ¢ ot \
W= TRy —p) Qe QJQN“L !

EQuelHn (1) 22 umpla

r‘( L) K
QBOWTi¢ 12 /R

B = _@_Qu’ l_'4~
Al

—p 'X"(ldJ‘O\“L'L@V\ 0y ,@{AWLL

2)



\B%L - o andunnas,
’3_’ /«Msf)\h “j’_‘ir{\/ \/\,/\/\z/\/

”

L-plane adkoval plava
i 4\,picum Asrdoyol plary

| F'lmin(d in t- plane ' F\cwinc(f o A plang,
it Yo
P\.onmxdal.\rwm )
F\cmwnc% W bolh plang
(): 3 1)

T\\‘?J\!L OO M WA e & A3 v o3k cm\\&xma . M e
ComAal A A NN NOQ@;\N:«& QN\\—{Y\'C\D\ .

. ¥

P a0ith

> Rpwrlure



L uw POsmbL ’bWs 0. mmmluj\d\g o yadialda LUy

3 onL g M Wﬁbuﬁ Lldded and e Uk\"\}\ﬂ wnol u OPde
pud. Only G svald PD’Y‘(LDY%O") vy Ju vodiclids Py thure w
o dscortinuidly  ande mokdning s not propey andl mosk of e
iy boTgladed badh,  The Unpdana msmeddi o
OV 0y LoV \OLJ ﬁt(\'\fmot U opunand-. J¥ B wuoNeauids r‘ﬂf\m
%\mm/ Avudioe dseolled - homade anlinne . A adddion,
o "W&LW% e i prdanae anekl vewdwas e SWR o
an GLUpYobl lavd, W flare gl good div et they

novYoul bornduidih . 2wyl Huve avl no Yoonoshd payis

T hovie onlnnoe wwmbu eyey @ wudde %“{Lq/uwuf fmmcﬁi;

ondls priotple ov disigume of Aleom @fwone
Ahw ASL\\& ovey T p\w ywa%c&& oY) T @DV\Q

¢rooudh o) fu o) tan b mode um?wmﬂ W Ph@;,;z_

h@ JJ\QP\ ok mfzr\gcm, »0 Tk ol PQﬂm. bfmm The ~0ouye

1o Thol plane ose vp  AOURL MNJWL dadm Coly.

,}A;\QA\EM 2. ol

15“@' . V'l
: BRAS aC el d}kxﬁuw\&
QC&/\
¥
/K |
l
? \/ ? ¢ !
——a %N L~
A Bl |+ \f
; F\p_d;' 4 i {3 ‘ J“ ‘.\I Al ‘
Lo QLL (e : . S - / I,
ol

P\j«@m?dm Hom

0% 8 = L
= |+ }

— G



. 5 ‘
S 0Of ) @) ‘ )
(2ALA®)

CLan Q‘) N (,\’9 Ly Ld (3) ,
' TN 2L |
‘ L \ ’

eyt @ .{\\(\w\o (‘L\\(BU open QJ\OL

Mave angy W' € plane o - A
: I S PETNETS FHE (AT
- Op = 2-han 6&) L
PR vy SR '
§ e m\ca\q W Weplang ' o ret(Gy
' 4 ) )
JORY On~2ws™"/ L > A
M - ‘l_'"(g ) 4 ‘ " 4
Tyom D b*?j 5
K D’-—-’ 'Q"_ 2, / / i
Rl o A (Y |
, L4 ar o %y zSLA@
ey W M?U\Qﬁ
oo o8 !
N 4 ) '
(= az
[ 88

o b g bﬂ&h O A3y Ll

sk \ RE o T
b o @ © pr widon 'S doy e ey 8™
caoy volua o« Thun [SVNE })ind’ e OV'UXV\LLM' ‘\/O\lit 3 i
dirvunsaon  Se bxd 'TQ&TYCLV\%‘W) T , j hom

Ber bt il o )

-~

KRB,
S(r\\l)&ﬂﬂ S DP\M g A T
. i\ LD N e
e, 0dion () | W b obkalnud by
Lo Belhs0)y
\- 0% ola

Oplmum. Y\os ¢ ‘
t : w\%\k M PDWY boesim uuidin (vip BW),
Ou = SA2  and op = 96 .
; &\'\ (-\L

b e valug S
AN i b(llbﬂ ; O) & i bluuwa 012, soundh 041
whire Ae W .bmu APALL U qun?‘h i :

L



-

r \m %k\(\\ Hmn\ o ltnna -
. & )

wl‘l.
“afe < AT oy
A’ N
'1\\‘\ : ”\( ~ \\\\\\Ml\\\"f t“(r'\an
Ap )
Ne - «’H\u\\wc cppen L | \\ >
I\\\‘ *\\“lj\i((\l Q\\l\“\\\r\( . e
foy Q \if\'\\t\q wlay o anlinm Mo
v i\(\‘ Ay A L\t =
Qe U plane appextunt
Qn - v\ plaae appriiae '
Peaune Qe Qe e A S o
Nag = D67 | @\/.)\V
D= AN (o.¢) Np = -9 N ad

R)’_. " AL ] - ‘@.\/

= 0 Log o K ‘Jf\v

Sin z\ﬁc\lh} )o v conttol howm

Ap—-n\l-
adus -0 Ly L\w Lo .
=7 t app /. :

0 C\B,

Ny

“Odimy L g Tuw

N

\\Dvn s 7 p\&m QL()pU mu and e
argls B avd on oo Nwanud{\k Vo for wdhieh Eepluk
M-{mﬁ\.’u in YOA. T oy v el Lt A anqulan
soguids - Lek §=0:2} in, Eplaiy andh 0:33H A i W-plavs

bty Do vddia  angd. c\'ntc\'uvltLJ.

o P IC A
L - 0 | Lo (\\\()LL W Uoplane
rl'; . D = PRI (A
{ &
ol
___r(_.n‘;/q : covean ! WA \
818Y 4 d b
‘i‘%}é B e () VBT e AT
Lo~ 62-HA




e

T laae m\(J(L W H-plang

Ow= 2w/ L )
LA €

G2-SA

= 2&09;\( RBA Q .
1 Tons @315 ,

Q. 2‘%%\&“ 127 51"
Wﬁ’fﬁha Z/@fﬂ’ﬂé’/

HPBW O, - S6°A . 56°A .y
O 0 A
Oy = 617\ = 4 8905 "
Dw d - :9_’\0
/\1

=10 \(
()\DCI\U K ")X(han')

)

\D\UK ( “'}‘\()7\&\) 7\’)\

D wde 7 30, 1\dp

—



W v - O
B 2. R D\\b‘% -\ - O Lova

i

\A‘,\-“\,_ N A
Ly . 1
| e Diveck
B \ The, M 1
| wae g "
§ i<
I v
i !
Sy
MY DY oY Lus .
€3 IR . /)\
. tptical sguivelint o Nogi - UWa ‘ounno.
’i ﬁ‘?;\/\'\ {&\/\/\/\_ﬁ .l\_/b- = '/\N 2 '
it s o e AP '
{ : , ‘
L }
| e
5 |
L |
Fesd oy 2729
a \_[.:;:_; ?,ﬂ{’w v
Dt GET:A TR L
or. ot dymonk
i Lo~ 046 A
1. LOJSO'A-Q?\ um LY'-Q'A\_f)k
5. Lengivi 0f TYMAURY
:3 ) 0'};,‘\5 d.. 0 -aan
Mg
3. DiveJor l&"j‘“ Sp=02x
La, = 0144 £4-0 -3
L(lzfo 0.43A [) 70.0'7L
Ldg 501422 g A

A e gt e ond wotAid A1t

= ' (W9 L) UKL X LRSS F
5. f’f’(‘l ((‘i (&) JOYAZ

3

54 0 3A
g, Diomst 0} elepyund = DO

. oy .uma\h = 19N

Nogi- Vdo- arllng 8 o 10'»11 Wirrurd gl sperdiine
i w7 %) A0~ 200MM, W ind thol divedors and
.{L\\&QZD“{ durds  aye  poailic dbtvsrds, A gosaukic
ok i o wndudoy fupt oy Ths digols. s Bt
oy nk %vjb nduud W Wk b\rj o 8 in e dipols
Jos o xound. Thok whan oo pavashie elipunt  kapt

ooy o dapol (Al2) o) lngi ongey Tar Ty ax s
fo T RQUIL, Bk will e os 0 2epdor. T dongr
f <\zb\}Jf\(L o bu wdudveg nadutae . 3'-r‘a“‘('\‘q3';h/

.

,n.l‘r\miu' I\ R wndudoy O* shown in Ju ?C‘;u.’z udd
plk 0% O olot plerunk  ond lyow as o disttor (Ui
p\fC\C,\'ALD.’» S owon e - Nuds Ao ust onlxj oYL TL!{U'JUWQ
duunt Ok move e bty Aox not o any {ﬁ.it_;id
on The vyodiodion eelyie Houaver wil tan VAL ThoT €
ffhan ove divedoy dwnaeat do Todlt e vy Ahong
divecine ocion on the ~vodiadion. ® has alko buw
und. JRad oYL Than 16 dlenwils  puld nat havt
o Y on The  diy el o) the - Qlitana . e Typre

Odaln o» o \daﬂi ude anitnna . '2de.

\QV(;U\(\:L'\on PR UT Ve X 'stu'w'mca anltona 1 ~lk weon ,&k}\}(\n

r 6 (@
Boudny QB4

K ﬁdm ave m&md wseel AR mcd'xw e vadiabion
ekl o) '((U:\i((klﬂod duvunt | ;

Flal Awld “\)\i@?

AL SN PN

. boneilid
) MLL(.\UAQ. %\(\\ N

o Dipole
]

j' Wdenuity o) adidtion wevgou i

i g




P @
g i
wdDY
. ~(
(3}
te ) g
AT CA

i 1’*9'—'60 5’__3_9_9_’ 6

yoduey MUTETAsL - D Than o iio}. Pgile: 'xq(u_{jw

: pudor e o ALY .
yhak rTucolly add Lo pveduw” e yodiasion pathrm” il
. w s - A yQdor, fas ‘h;_;_‘)d it uly
o LOMPUIC Lsing S uprusien iy or)

Numbey o) in0gu n 0 WLy ?Ugbm‘w T

01 DN Uy

3(,()’
9
j)ﬁei 40'= 360 -4
il a0’ J -

=

60" f fid

’ | ".“’IL‘TY\;YYO’Y ob cmxj size and shope tom Ubfuifffi s,
3 ‘ (pgrat ; 1.9
o it ~adiedoy ko Ou dividive ﬁ\::égioﬂgmdd 9
et 1 l . ) ) . O\p{ 5
| "me‘LJ £ midolic mivror® \ :n%u yodioon in & p()"*LLUJJ
# & ( , 2},\
’ ‘ @ * 02\04’\. &0 :'V .
’ : ' ‘ | > 11 ’
i rl;-cr ; L ?% . . ?Off%c‘ 'w/\/\"": .- B L )
4% l’ :‘/ :“'Y'CLQ/@ ) . , e i
é re
§ ";)J\'
3

vy S RoAiolior
4 ¢ ’ f pﬂJ/U A S

cp- 2K w»mdm»d))_m;, gsg;;u.é] |
&= ‘X (ﬂ A

[ wrrur w[udm U oolonud.  wihun © Jﬁ\o\t mudak shok
’ iddle o Ym0 A0 squate omuy 6b
3 jodid s riddle b )

w o fgqUITE

it 3 S5 Dl i ol i T jigute @ i

Py v

A D oL “t'U(lm ?mduw, s,




¢ (A P pyeduws TERRCUVAAL - 2w Than o flok A0 Sedadloy
| v bobeeause i B wowey U0 e ae ALY
f L phok »,;L'?\AQQULLJ add Ao pveduu” Wy yadiation pfr),f,r"m{\n/,(irc
A OQ~ ‘ i ' L o1 ONE 'm’y(\am W )}ﬂi Al «{'.111(10'1, s }‘.7}({ ?ﬂtjru)vhj
N X i & LOMPUNC usm(a Sy LL‘)’YUJMI’) L. ok g
, s BE ‘ I 1 Nuarloty o) MogL O wyvey YYULOT L0 - 5
‘ , _ TG
X0 ¥ ~ 3‘/‘ B(: AD = 260 =4
; 04 ' J ; ‘ i f
£ p TX(Q " ’ j { r | f ,
U ' ( ‘ ! A\ D T60 =360 = 6
. '-’———'
6o’

[

" The.

'\’Y\ELYYO’Y Ob @nk(g N%L ong. S}OOpc O L(,\'uii'l'i asL,
oopie Yeudiedy o dvidineg Houve  pro d»_cma
AONGRS sodiglion in e pofliusday dircduon .

\ 02 WP ,

| " R&ﬁhmfﬁvi’k
| 3

|

|
|

' |
t |

1

14

PO\'TMC- O\ 7 e

~

ORB = LED < DEF - 0f1= DV

A vy v ttuﬁm u eoloned.  uhun o lbko\t mudoh shud
5 \C\J\CL 0 v te n’ﬁddh-bb B\‘)W& °(0' -’\q,\lfl"ﬂi WUy o ' ‘
i P fQUat A vy VYU DRy prodies M
IW\‘“%/& whuth b tmihn Hughveded.  jn Y F?u\“ @ ohith
ot g plon - T b suh Uhal  Govngs YLy o~

P Y 3




The “})RC(}M“ FASIVIVIY CDM'}M,N(UD’O (;b '-Po.fmbojjcg h‘obuﬁj"f,
T o b sun dhed o pavakobic «;ot-\)(lm o b DNy
btdf roosthenis !m’\Q Loy '“:‘b‘UdDY ) '\)‘WV“V'JM O Crpy,
}m\)ou- In Thy -baﬂ.k&-{()woi\im Jh owwved A U 12 Y
EDUEUJ T madiunneda o :Urmomd on widt a POy Ob("‘(f ¥

3 \)mmxc&. Fov & povokolo. distonu OPB.= 0CD= OEY = eyt - o

1 T POk O b lad. ypuds onde PB s U oper bue o) o

- payabolo . Thws 1k ton be AN Thod ol Tu 70-’% e)rrid)}m}

' yom Tha po\n& 0 Worwerge Jha S0 d%f}'\cmcx do Yuth Jp,

~oprie %) B oanved e aﬁw Wv\mﬁxm Jrom Thos g

Taun ol the vepudd. w048 suthas Ak, €D, €5, ard 37 won
He g o Joe povallll 10 eadn oy,

i Working - | i '
T UsADD

i The J\j‘\(ax,wl £ v how o ’f)OJYQbO\}Q NQW dor U Uwd
o tonjuclion widh oo ardiune. ke RO niAAn L T
Udom dnlwwas W ploud. ok J‘Qm PO Nt

_»-Dmm% Towumizsion | T e anfnna ~odiedix Th Kigvush
owarda Thu nvﬁ’uchon i bounur Y yiows o and.
mm‘ﬁwgﬂlmtgmwow pmﬁUbww.w‘\moL
Y U ¥ v phky Uw em g4
;‘fmm tmm%umm ﬁl dozP Tha uﬁbm Q}rﬂ‘mr\g: @S'Y}\amwol
ponk . The sUUlE % ; and 50
fdow NOYAL o uuddk

Apphitodion: .

_aw ‘S’Y :thmﬂ BYDO\CLQQ}}T d:(l&(ﬂ,)j %)Wm AQiQim'J\,YO&)‘
A Lduon JBkﬂdma, UCYOWONE - ey Lk | Ll U souvas
tkc - ‘

\\3

'

0210
uon Hduuun W -
Compan >l S elitel U doy and Paabolic eyl o
LORNER - REE LECTOR. PHRY @ ~
e e ot et ey e RDBOLIC REFgeTOR
-1k dou (OL YQUITe 0 Aareduon: +3' 14 QUYL O AR ¢ donal
ol ,\?A\d plm gint Hrucvuudds wd lum o ol danedt
Cank g 13 ‘)mdmud AL Lo e hevgy enidiad, pom v
P v}dlow adduion b Jﬁu\dﬁ AU on o e tuvyved
ol uad Jog B antthi g Aja of Ha pavabola



e
v O e a2
R \S\Q‘(\w\w ol == 1S /v( 5 g

To =\
[ L\m%\'\ L'lx\f\s\

—

N £

T F,\ AN AR B %

"‘ qal Cabled
TWCW)

(“p ‘
Lkmam 0) Utizc

befug lq Sl

k(‘\!\ o= 2 \ \c\\ \ C no
\.lh('}\\_

ND

S >
’\LD N '

Yeld col CL«\L‘JLH\LO\ ‘ can bQ Uostc‘L RS Wtﬂduu M\OL
N LV WON T Ob mcuLCu ?otcm\%oluon D s o nidabund

AT SULPRY cdcun owtanng, ;- adu Lhe An mdbwt C&“ﬂcu&
T oy A muhomx wpud xmpmcmu ovey Us opw&bﬂ%

\;smq/\)&\\u 'scuxgm yUD

tonkhueon | ,
ek el sndunna

%WPP\;—;: xb ou \,um\k h) OV,
vy 14, oivech ok ducmxm»

Ast wae deipe xf\mn\om oy ! ot
or eady e L T W digohy Ot LoppLY wdse O &%\ "
L and. & Chauni ok )meca\w s L

Wickpus &, mbm
Than &L\D'\L\\dv Q. O QLd\UmcMY B& ap pm\)‘(\(}'h AW

R TR\ (UL TEC B Tn winding, e FEE25
TS NWLMMDW% oni'll.u

e he oo et

&x\f\(D\O\d mkcﬂmca and pw)\m%} P

U e ’
8 ) W b &
}M Ev\\g tyimfg&x 041 itk anlinnod 1)>

NN\ AN~ @

Taxe ase 2 odis.
Y. Noveok hwod b e




2. Ayloalk mocle

Ayial nwdL
C=p

P

NOW\&L od.

i Sl Ve Ve VR '
Tn dws |, B vadiolon 1 ot OLlD e Jovoad
o e e Do vnday, e mv\dﬂmn Thot m,dw,cwnbmm

| N tm mm W modkey wat \U\OJVUU’V?M N

Ty

Ancn\ mmh

| T s, o o x&dxotwn I o&nn(g T mhxam
SO an mcxx\m als . Under Bhe tondifloy ek 31 Nt
of m i i o) Uae o3du o oru- WL\U\%‘M

A\‘ /-——‘

b e

Du«im L\D/ﬂ\%:(\ﬁ&?();ﬁ\m?p vb Y\W (,&n%u iumzf) QmucmL modm
‘l\t\i&%‘“ c\r[ﬁnno %/ :

Thwe Jﬁoumumc(} oLt patomglevs - c,om\«oux@ )BM
r\LQ\mv,LQ'x aviol  roade Wil vl ool .
ﬁ(\_\.\'\ ’SQQIU\LT'LCL X0 b PWd.XLLLC}\ b\é U (UPG;LQ\'\Q
2. g}npqdomu ObJEWLCX oy T anlunna,
2. QM\) A W e LISV 3%
A. Mdjh ob Jw bt o be demu& . i
We ww Taak bm o (M”YGLJ, P \avger Ty Cjctm o
e @W(wd e Caﬂﬂﬁ¥ T m«f\m\hcxuon of PoULY Sum

Qo , U vovic bude had Ca&m and bQCU’V\\de/l\ % il
clinne (‘L‘Y‘L ‘(wad de
g

(HPB\A‘)J



e ) TR GG T BT
y. N OB oo W e iy

9. Goln ©f o aedinne [ pasg - XE
3. T\WLPLG&OAWQL b‘ﬁ e anlunna
s il vOlo bb e onlenna . ,
The bove pasamelayd et \oxm,ck o o 1)(\5\ tum&mn o

1o Sige ande ahape o e grownd p\cxm
5, DM 0\ i corndunduoy

2 sdyvudlive Shok sdppork The  habin
4. Fad QY an(] ehunk

John - D- Kyawy, Aevdlop T ampinean EDWQ box
oo tuddih ancl di kC\L\/kLLd

nrew = - : ¥3  APeri _
RIS St

A d. & - i ,
NBW = 15 ' 4= MWQ\(M

Alvedlivy D = 12n Lg}’z- (,5_> Y RT e \M ?/QWW
NN f

\04\2%3”\
O\omn T gxpuumv\ gég;r adal msocu pqmm 0\ hubi cmL |
astunne. o
W, 40T N derunk - dsofropic qrqdm‘nor\ ba
€= ain {Nolo) |

#n Ol
- (b"‘ 2Md- AR -
o

§

TOC&’UU%UJQ Pm cm%u dqm%\;\ o) t\uck v

N - Ls0tropic HOUNTUS

2/(\ \\(\w\L avlaino gquatted W
Nl trd avay



CMR

g\\\\
INSTITUTE OF USN ") e
TECHNOLOGY ——
Internal Assesment Test - 3
Sub: | Microwave and Antennas Code: 21EC62
Date: | 27/07/2024 Duration: | 0 Max 50 | Sem: | VI | Branch: | ECE
mins Marks: )
Answer any Five Questions -
Questlons Marks co RBT
1. |Derive the expression for total field, in case of two isotropic point sources wit.h
the same amplitude and equal phase. Plot the field pattern for two isotropic [10] | CO4 | L2
point sources spaced A/2 apart. .
2. [Derive the expression for total field, in case of n-linear isotropic point sources. [10] | CO4 L3
What is pattern multiplication and discuss briefly with examples.
3. |State and prove the power thf:o‘rem .& mention its .appllcatlons. . (o] | cos | 1213
Prove that D=2(n+1) for a unidirectional pattern given by U = U,,cos™ 0
4. [Derive field expression for Short Electric dipole/ Thin linear antenna. [10] | CO4 L2
[ 5. Derive the expressioﬁ fml radiation resist. f short di
Entenna_ A stance of short dipole and small loop [10] | coss 13
6. ite short notes on a) Hom Antennas, b) Yagi U boli
eflector d) Helical antenna. : ) Yagi Uds amay, ¢) Parabolic [10] | CoO5 L2
7 |[Explain with diagram Helix geometry & Helix modes, What i
design considerations for mono-filar atial mode Helical A;ltenn:. i 10} | €05 —
8 DcterlP;r;le the Length. L,H- plane aperture and flare angle Oz and 8, of a
pyramidal hom for which the E -plane aperturea, = 101, The hom is fed by a
rectangular waveguide with TE,, mode. Let §= 0.2 1 in the E S ——— [10] | CO4 L3
0-375 A in the H- plane. Also find Beam widths and directivity.
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