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VANVISA THAIVIROT : SYNTHESIS OF BACK-FEED CURVED
REFLECTOR ANTENNAS USING PHYSICAL OPTICS. THESIS

ADVISOR : ASST. PROF. RANGSAN WONGSAN, Ph.D. 92 PP.

PHYSICAL OPTICS/BACK-FEED CURVED REFLECTOR ANTENNA

In the wireless communication applications such as point-to-multipoint, it is
desirable for antenna beam to cover a broad area and rather high gain. Shaped
reflector antennas using backscattering technique comprise an interesting alternative
to more usual dipole antenna or antenna arrays for WLAN communication, which
require only one antenna for field radiating in the large room. This thesis presents
synthesis of back-feed curved reflector antennas which have the various functions of
elementary geometries i.e., triangular, quadratic, circular, gaussian, cosine, squared
cosine, parabolic and hyperbolic surface shapes. The antenna characteristics i.e.,
radiation pattern, ripple level, and half-power beamwide of the variety of shaped
backscatter are analytically determined using physical optics. In addition, the reflector
which has appropriate characteristics for field radiating in large room will be
constructed antenna model at 10 GHz. The reflector antenna will be realized and

experimented to validate the technique and the developing analysis tool.
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NNADITUDIYAUNAINUUANTSUT (Felsen and Marcuvitz, 1973) (Balanis, 1989) N13A0UAUDI
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v v A
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(3] aﬁmmms%ﬂﬁaaEmLmaaﬁuuﬂﬂﬁzuaﬁmumﬁawmum me”l?fmu

E.(F.7,J(F))=-Ga(F,F)-3(F) (3-11)
E,., (F, 7\ M (F)) = ~Gew (T,F)- M (F) (3-12)
H, (F. 7,3 (7)) =G (F,7)-3(7) (3-13)
Hy, (F, 7 M (7)) = ~Guw (7, T)- M () (3-14)
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Genm fio Handunsudmsuaun Iihsuileunannnssuaivan
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= GEJXX (T'F) GEJXV (F’T’) GEsz (F! F')
Ge (F,7)=| Gy (T.T) Ggy, (F.F) Gy, (F.T)
GE‘]ZX (T’ F') GEJZV (F’ F') GEJzz (r1r’)

o 1<} 1

£ o do = = @ a J
FININTFUNTUAD ﬂﬂﬂiuzﬂllﬂﬂlﬂﬂlﬂu WANULEITINATT (dot product) ¥4

U
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_ GEJxx (T’ r') GEny (T’T') GEsz (T’ F') ‘Ix (F)
Ge (F,7)-3(F)=| Gy (F.F) Gpy, (T.F) Gy (F.7F) || 3, (F) (3-15)
GEsz (T’F') GEJzy (T’F') GEJZZ (F’F) ‘]z (T')

(3.16)
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A a o d A =2 A
WAUNUNITADUTUDIDUWAAVUDIAUNITN (3-11) D3 (3-14) aﬂuﬁumiﬂ (3-5)
4 1 @ 1 <} o 4
uag (3-6) Lﬁ@ﬁ'lfnﬁLLWﬂi3%']6'1/“'@\1\‘]11‘!"1]@\1171‘!1%!,!,1]Lﬁﬁﬂllwﬁ'l@ulﬁﬂﬂiﬂﬁnﬂﬂTiﬂﬁgzﬂ']ﬂ"’ll’é)\i

UNAIRUHANTZUE (Felsen and Marcuvitz, 1973) 9219
E(r)=—[Ge (F,F)-T(F)aV'~ [ Gew (F.7')-M (F)dV” (3-17)

H (T) = —J.EHJ (_,F')"J_(F')dV'_J.EHM (_’F)' v (F')dV' (3-18)

@ Qal' 4 d v = a A 4
auiwdedlanduniulauedan armisaldaunisn 3-17) uag (3-18) 1l
o 1 Iy d v = 9 4 L) a - 9
Auummsudnzevesauy landunivazin ldnnnnnesvowmastuianszuai 14
= o @ o s A quyy S do A a
Imsdnadediaazsaunumannmesie 1d ldauwiuinszaeesn 1 Handuniulavedn
() @ a o
i ldvinramasueIauMsINANAAdIMSUNsNTEAUR8BUTAa
(5 = d
3.3.2 WanFunSusuvanals
J o a @ v W ' ] <]
lenduniulaveanaz lgnumsdnaedievesnszua lilaznszuauiman
4 T Y 4 Il < ) @ a @ J
WomIMsUENIzIenasIuYesmaes auumman i dwmsuaunageeyiiusves

HanFunIueausnr1 laonnmsunuaumsi (-11) 83 (3-14) luaums (3-7) 84 (3-10) Ao

joeGe (T,)- 3 ()~ Vx G (T, 7)- T (') = T (F) (F - T) (3-19)
jouGm (F,F)- I (F)+VxGe (F,F)-J(F) =0 (3-20)
j0eGew (F,F)- M (F) =V x Gy (F,F)-M(F) =0 (3-21)
jouGm (T,7)-M (F)+VxGen (T, 7)-M () = M (F)5( —T') (3-22)

4 s s £ 1 o A o w
Lﬁ@mﬂiﬁlﬂ\‘l 0 !,!,‘]/]uL’JﬂmﬁliiﬂuEJ BAZINABDILUAINTUUATIUITONIIADDNIINAUNT

7 (3-19) 04 3-22) 14A0
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jwsGe (F,F) =V xGw (F,F) = 16(F — ) (3-23)
jwuGh (F,F)+VxGe (F,F) =0 (3-24)
j0sGew (F,F) =V x Gy (F,F) =0 (3-25)
jouGm (F,F) +VxGew (F,F) =15(F —F) (3-26)

NNTUMIN (3-24) tag (3-25) 32 1danuduiius

= 1 —

Gu (T, 7)=———VxGg (T,T (3-27)
HJ( ) Ja)lu EJ( )

G (7 F)—LVXE (7.7 (3-28)
EM ) ja)g HM '

Wrauns (3-27) snuaaly (3-23) wazunuanms (3-28) unuaaly (3-26) uazld nwes

ndanyal VxVx A=V (V.A)-V?A a1d

VV'-Ge (T,T)-V2Ges (F,7)=k*Ge: (F,F) = japds (F=T) (3-29)

VYV -G (T, 7) = V?Grw (T, F)—k?Gow (F, ') = joels (F—T) (3-30)

NAUMIN (3-29) taz (3-30) anTaudaums ldne

(3-31)

= _ (i vv}&(?—?)

(V2+k2)
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= . (= vv\é(r-T)
Ghwm :—ja)g(1+ % ](V2+k2) (3-32)

Mgums (3-31) uag (3-32) azilszneuaounmos

9(r-r)=———3% (3-33)
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N
+
=~
N}
S~
«Q
—~
=l
|
B

)=-o(r=r') (3-34)

AMNDUVDITUMT (3-34) Tupamainene

o iR

9(R)="—

(3-35)

4 = — <3| 4 1 o Aa = —
o R =7 -1 iilunnmeiszrhngadutauazyaveseain uaz R=|R|=[F -T]=0

Jd v
3.3.3 Wanvunsulausdin
U d v a I~ 4 H f 2 ~ '
Hansunsulausaniluasesionldviaurumaiman i1 luuS i
v Y
urastudala q ldun lweamaiaazuSnuiigniany

Jd v ~ a < U A v A
ﬂ\iﬂﬂﬂ!ﬂ'ﬁ1!VlﬂL!’E)ﬂﬂgﬂLL‘U‘U!,GlMiuﬂ’JﬂWﬁ’JNﬁWﬂMWﬂﬂmﬂﬂWﬂWu’Jﬂ A9

Ges (R)= oS (i_fafz)(l_L_ ji}ﬁé(LHAJ (336)
= HarR K’R? kR K2RZ ' KR

= (= . e = s 1 1) s4( 2 .2
G (R)= (1—RR) - i +RR[ - 42| 6w
w (R) Ja)g47Z'R|: ( K?R? J|<sz (kZRZ JkRﬂ (337
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= = (1 e’ =

Gh (R):(E-'_ jkj s Rx1 (3-38)

= = 1 . e’ =

G R)=—| =+ jk Rx1 3-39
EM( ) [R-FJ j477R X ( )

iin'lauea RR mvualas

R? RR RR

ux ux " uy ux ' ‘uz

5D 2

RR = Ruy Rux Ruy Ruy Ruz
Ruz Rux Ruz Ruy Ruzz

{ d s Ao
Tagh R, =(x=x)/R R, =(y-y)/Ruaz R, =(z-2')/R tJuosdsznoyiiia
A = 2 =
AMasuyuRINYEI R dIuUe18v04 (3-36) D3 (3-39) gauaaslunianiin n

auiurnszeTaouvastuianszugduaaansouaaslugluunves

ANuAUITUTY0ITZ Iz N NTEHINLAT ITlALaz AT INAf D

E.(r.7.J(7)=E,(R.J)=-Ge (R)-J (3-40)

Hlm (F'F’ M(F)): Hlm(§1m):_GHM (ﬁ)'l\/l (3-41)

1. (R.J)=-Gw (R):3 (3-42)

E,(T.7,M(r))=E,,(R,M)=-Geu (R)-M (3-43)

auunuanIzaeeen lansanld Tagnsiudouauud o aunuaasuraIn e

YA
ueaaa lano
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E,(7.7)=-[Ge (R)- T (s’

o[ € (1-RR)- T 1L i L s
__ _RR|- 7 () 1= = lds’ 3-44
Ja’”th( ) ( )( KR’ JkRj (49
LI 2 2
i RR.T (T L2 |dst
jon| 4 RR-I( )(szz JkRj

e[ (1-RR)-M (M) [1-—L 1 as
=~ioef i (1-FR) (r)( _kZRZ_JkRj o
. R 2 2 o,
1 ([~ 1 = D\ 1 (+ 1 H eiij 3 T (+ ’
He(r,J):—J-GHJ(R)-J(r)dS':—J.(E+ka47ZRRxJ(r)dS (3-46)

—jkR

Em(r,M):—jEEM(R)-M(W)dS’:J'(;+ jkji

RxM (F')ds’ (3-47)

T

v
=

Y
EHAIR UHAYNANYAIINTZNBRGUUNUAD tazmsBumnTaurafutianed
dy a ' A = 1 @ q’/l A o ] I
VUNUKI S" 1UBINTUNIT (3-44) 1AL (3-45) UANNYIYIN AIUULLDMINITHITUINLULYAN
4 s s A °
Tz ldannsn 3-46) waz (3-47) wazldaunsuundadine 17 lamasuveIadun1s
(3-44) uag (3-45)
d' o\ v
3.3.4 msmamaiysnamnuszeglnatazanuszeylna
=3 9 A ] o Y
auns (3-44) 09 (3-47) gn e ImsurnIz 180 sa U1y vz dana laq
kY =\ o w A [ @ =& I~ 1 Ao

NNATUYNVBIFUN T VAVINAIIUOY R Nana 190y 599 udiunmmuavoUuave
AMsuANIza1eauIn laun aiuved 1/R, 1/R?, 1/R® Ay (1—RR)-M, (1— RR)-J_,
RR-M uag RR-J uazdaiuved 1/R, 1/R? Ay RxJ uaz RxM

drweuva (7R < A/2) dauves /R luauns (3-44) uag (3-45) vzdandl

=} a dyl Y . 1
og 3onuTNULN auwszoz 1nd3UAnIN (reactive near field) 11z 1 Wavesaun Irldwag
[] I I a a A a 1

auusdmanduiuann  aunluusnaauuszezlndduanmaziasauamza e

1/R® Tuaumsn (3-44) uaz (3-45) uazniva 1/ R luaumsn (3-46) uag (3-47)
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E.(T, J_)=—ja)ujma— FA{FE)-T(T’)dS’ (3-48)

H_m(r,l\ﬁ)——mgjm(i—éé)-l\ﬁ(F)dS’ (3-49)
o e MR
H. (P 3) = s RxI(T)ds’ (3-50)
e
Em(F,M):jWRxM(T’)dS’ (3-51)

A A 42’ 1 = a dyl 9 =
UDISYSNININUUYU ﬁ]Z‘]JSWﬂj;]E‘T’JuGUEN 1/R Gl‘uﬁllﬂWi LIYNUILIUUI ﬁu1ﬂi$ﬂ$1ﬂﬁ U

A7) <R<2D%/ 4 ¥l

E(13) = —jouf {1 RR) 3 (1) o5 a5
T

1 (v A € _—a A (v ' _

A, (M) == jos 4”R(1—RR)-M(r)dS (3-53)
g _ -ikR

H, (7 J)=-jk o R I (r)ds (3-54)
- KR _

Em(r,M)=ka4ﬂRRxM(r)ds (3-55)

9y ' o ] §
A1szezna R > 2D2 /A azi3enin auszes lna (far field) Haaadadumiang1ue1Inig

] v 1 -4
Tihwesszozme szdeslugnindurgudnarsvesaeeimeaz 1d
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E.(r.7) —Ja)y(l—fzfe)-j I (7)ds’ (3-56)
A, (1. M) =~ oo (1-RR). [ a1 ()’ (-5
H,(F,3)=—jkRx i:; J()ds’ (3-58)
E, (F.M)= jkRx [ Z:FZ M (7')dS’ (3-59)
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J o v A < J o A o @ 1 1
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sazauwszes lna uanazduudananlFlumsdnamauy Famswiau Tasmsuiig
mawnlundazusnaszlszrdanarlumsanand

Jd o

MnauMsh (3-44) i (3-47) s Menduiignui lasms lfendnusine

Ruyl\/lz _RuzMy
RxM=R_M, —-R M, (3-60)
R.M, —R,M,
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2
(1_ Rux )Mx_RuxRuyMy_RuxRuzMz
(1— RR)-M —| -R,R,M, +(1-R,?)M, —R,R,M, (3-61)

_RquuxMx - Rquuy'\/I y +(1_ RUZZMZ)

o % o [y 1 I~ [ 4 by Ly, %
HasFunsudmsuanuuumiandwiteunnnszua Wi (G ) nagflansu

) [ % 4 1 < = I~ ~ 1 i
nsudmsuau Iihowilownnnszuauinian (Gew ) iuaumsnoglugdunuie
1 d v A A [ QSJJ =< A 9 ~ o 1 3 A
AMFUMIVOITINFUNTUDY 9 AstiuILaen 1Faun1N (3-46) JumsAraauuulvani
iavnnszua T vazldaunisn G-47) lumssrvraauin i fmaannssua

' 3 3 s A I a

waan anuazldaunsuunadiNeviiauin ldidrnimaannszualiidnas
[ 3 A A [ < ~ o [ 9
AUIVUNIHANNLNAIIAATLUTLUIHAN IUAUNITN (3-44) Az (3-45) a1ud19y Taely

¥ o d ' < A
mmauwummaum“lﬂﬁmasammmmaﬂﬂa

E-— L kA =—zkxH (3-62)
weE

1 - _ -~

H=—kxE=YkxE (3-63)
we

i = s A A < = A a S N~ a4
e k An nnesAaY Huounwagaiiu k = |k| =\ ue =271 2 uagiinamailu k =R &9
o TUNANIIU0INTUNNTDWATUTZNINUABLYAVOILHAIR UL ALAZLADZ JAVOIAUIN LAz

I Aa 4 @ 1
Z, =1/Y, = ue Wuouiuausnaanyasve9InIAIN
wogo o 4 y 4 4 2
Wenduduriniznenaunm lAnInaunsi (3-46) ag (3-47) 1HBINNTUNITNA

= 9 R o K =~ J o A Y = LY v =S A
aammwmmmmﬂumﬁ"lmimGuﬂquﬂ%uzwaﬂlﬂfﬁlumsmﬁmmwmﬂm%ummm

L x JdS’ (3-64)
-

H(r)=—f(rJ,7.k) (3-65)
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E(r)=f(F,M,T.k) (3-66)

auuiimae awsamidlaolanuduiuiainaumsi (G-62) uaz (3-63)
Tupsmiilandudiudnszarondulunsnuauiuszez Indsuanin quy

sror1nd wazauwszer Inaainsan Iaaad
HasFudminszoeaanlunsnuauuszezlndsuanimlagiorsuioin

aumMsn (3-50) wag (3-51) Ao

x JdS’ (3-67)
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1 (3-58) 1Az (3-59) AD

e—jk\r—ﬂ

| x j J 47z|T—F|dS (3-69)
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R:|F_F|zr—;f’:r—ﬁr’
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Horn Analysis
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dy A o 9 a
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f(x,y)= Acos(%w/x2 +y° ] (4-9)
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6 LR F MOG
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11LZ-2500RF33 M

12 CR X+44.174 Y-4.001 R44.364 DR+ R F1000 M
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17 CRX-44.313 Y+2.167TR44364DR+R F M
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