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Hybrid antenna and beam forming based on scatter matrix

Wang Jing Guo Chenjiang Ding Jun Xu Jiadong

(School of Electronic Information, Northwestern Polytechnical University, Xi’an 710072)

Abstract: In this paper, a hybrid antenna system which was composed by putting a feed array near the apex of a
compound reflector has been discussed. The dyadic Green's function was used to compute the electric or magnetic field at
the feed array and the reflector aperture which can be used to compute the scatter matrix of the system. The scatter
matrix was then used to further analyze the beam forming of the system. Through proper design of the hybrid antenna
system, the beam scanning can reach hundreds of beam width and the elements of feed array used are much less than the
regular feed array. From the example given in this paper, we can find out that when the scanning angle is within +20°,
the beam keeps the same and the system realizes wide-angle scan.

Keywords: hybrid antenna; scatter matrix; beam forming

0 51 7§

W RIS THT R R P A DR P R 7™ A A U o e
SYRMEIE B0 VR A Rp FR BT A2 R BRI IR B9 R . AR SC
BIF5E T M R B 970 45 P B B S0 T K 2k R 4 IR B R &
Geo miSCHRLL DRI sl o A 21 o0 A 5 el DU R &
TR B4 5 TR Tk 38 80 90 R 2 T R P )
SR SOTRR B LS R AR 2. FEXTIR & KL
A7 MBIy o AT AR R 3 IR i BN R4
RGUAENE—A N i [ 265, He rp— 28 3 11 55 ) B0 57 5L (%
FIFLAR) A 5C » Ho s 115 52 S8 T ALARAR G . HIOH AR R 42
BETBHRAL A FIR AL AR Ml By S A e . AR SR I
BRI TR S R I3 AT+ Xof IS o e A7 B 5
IR R P EARTE AT T 5.

1 TCH &%

BEmR A A N % 4t (transverse compound hybrid, TCH)
WAL T IR o B PO 7R ST T T 14— 1] 153 5

B1) 5 B2 S i A [ R B TR A R R G S TR AT T«
B (—154, 150 , JZ LA T EATF o Fill(—304,300) .

30

S5 0 5 15 20

2N
1 TCH &%

5 30 35 45

AR SCHRCL] 42 1 TCH HRAL B 25 0T 4307
DEARSE B _E SR T A -

2(x) =—1.554 X 10 %2 44,01 X 10 "2’ — 2,519 X
10 2% 44,961 X 10 72" +2.108 X 10 2® — 2. 998 X
10127 42,922 X 10 *2* +-0. 235 3x — 118. 8

o 17 o



% 30 & W T

|

T B K

T AR

2(x) = z(—2)

ARSCAL PR JE GRS O I BT v =0, B FE 2oz
[Tl
2 BAHERERITE

PR — TCH RGEAEVE—A N i 145 R 2% 9 2% 1

ra; r Su Six,
an || Sw Sux,
fi Sv i SinioN,
_f N i L Sn S,
fAIIE N

a S. Sy a

s s L] @

f S Sy lLSf

A at, o3RS FLAR AR IR T S A SR (R
T Wi MO S P 3 ( Y E sifids H) sa™, f~ 50908 4L
AT AR T L (% o S 80 R s BER M) D) 1)
Y (W E 8iiiis H)

3 (2) U R R 4 S Y BRSO AR AR B R T
FLAR T AR FLAR I bt =2 () (R e 4, BROA  1 AR b 2
ST AR SR 0, 5 B8 sk BRRTE G . A ST I, B At
T FLAR T b AE S a ™ =0, WA B 05015 53R 111 31 )2
LA, B .S, =0. 5.

a~=S,f" 3

HW ARG I B R AE S T =0, HEA &5
{5 T AR A2 S 2 3 U] S =0, WA

f7 :Sﬂza { (4)

FER AT BB SRR S VI 0 3 o f AR AR SCiR
(5 JH I 2R A MR bR B0 R T i HE R S s YT g a
ST BT A A ) Ak () g A B RO S S, She
o, FH AR I (B D) 1 ) TS O A R e - S
S s FHERCRE 7 (VI 1) W 37 11530 B0 B 48 B ] o - SYY
Sh o MIEgRBITHER A S, =D SE=(S)T,

3 RARSKABEREH

AR BIRAL A S R C s ST FLAR I A4
AR Fic o a o A AR SO FEA S 0. f =
S AEALAR T b 2 WA 50 = et RIS S R Y O
EQYER

a' =S8 f=8"f (5)

. 18

Ui 430 2 20 o N A i R AE B S T LA T, N, A
Ui IV RAE [ ) FLAR 1T » 4] P A R 4 T LA 3 s 5 i AL A%
T -5 M T 22 (6] A 37 B G AR

ASSCAEIR AT 22 48 04 5t 05 i /0 B 5 T L ARS ThT 5B 0. 5
RAEL BN, =61, N =121 CEHF 2 A 50 WA Bl A
SRR

Sl(:\: D Siv T ra, 7
SN Snn any,
. . @D)
Sntnavn Snvw T
SNt Sy i f J{,
a=a" =S fr (6)
TRA R G AL L 0k HOR ik o
u=w'a’ (7
K
w, 1, B
w, £ye e
W= . =
wy £ € B

SRt s b, N, O AR B RSRAE s A E 0, iR AR
ot S SRR SRR A 2 B AT LRI X 35
W HAMARER AT 8. SCP Y ¢ BB L =% i
MG AT, 775

u=W'S; fr=(SUW) " fr =W, f" ()

TE 58 B2 73 30 Ol 60X, 30X HY FL A% T 145t U5 T 4 B
0. 5N RAE A I (8) G A 70 A7 I RO Al 53 31 BB o A
8 0, 24 0°,10°, —10°,20°, —20°, H P Ui i il 2~6
Js .

BRTRIIB

3 )
(-]
=]

. . .
20 -10 0 10 20 30 40
(9

2 0,= O Iy AYEHOE i i

40  -30



I FORAREEL TS EE G RTE R 55 3 3]
0 4 Z i
-5
10 TEIR A R B I T Bl b o MR 8 2R A R4k 1m) 1A

—
W

B R /9B

(]
W W
w o

&

-40 -30

20 .10 0 10 20 30 40

6()

K3 0,=— 20" i R i

&l 4

0 10 20 30 40
8 ()
0. = 20° B} B3 R TE i

S 3 00 1o 20 36 %0
0 (%)
B 5 0,=—10°W Ay sRTE A%,

&l 6

20 -10 0 10 20 30 40
0 (°)

0, = 10°H B 30 SR T2 A,

A DA R S R 5 545 2 S T AL AR b AL (EL
PHA PO HE R AT B S RUE W, o AR SC & Y 1 52 451 7T
VAT H IR RZAE £ 207140 4 3 [ P9 RO AR BEA R
FEAVE S T RO BN B R AT 4

(1]

(2]

(3]

(4]

[6]

7]

(8]

2 % X B

DETWEILER P L. Wide-angle scanning with reflector
antennas: a new design technique [ C]. IEEE 2000
National Aerospace and Electronics Conference, 2000.
FERAT. R IR MR R BOE M. Jb st 5 8H
At 1993,

ARERR BRI RO EAUREBHIM.L JEst: AR
s H, £ R 1990.

LR . T AR 5 Ba B R AR LML b [ 7 ol i
fiAL . 1998.

B W YL A N S IR T HES X i 2R
REFe vy ma L] e BF 3= 2 iz, 1999, 14 (1)
19-24.

Miih . £ B, B A, R RS R AR 1 R B 2 R
REFIFRE /AT LCL hE 7 A REFE SR
4E,1991.

WELFORD W T, WINSTON R. The Optics of
Nonimaging Concentrators[ M |. New York: Academic
Press,1978.

STEPHEN ] B, WILLIAM A 1. Array feed synthesis
for correction of reflector distortion vernier
beamsteering [ ] ]. IEEE Transaction on Antennas and
Propagation,1998,36(10) :1351-1358.

£ & & i
FEe. 40,1981 4F 12 A 30 H A A58k, B8

WE5ETT 0 A G SR

E-mail : hadia_smile(@ sina. com

. 19 .



LI A, R AA TR
[44ik:  http://www.edatop.com

mE 3 X &Kt

REVTH IR MRR =, EVFZ TR AN, AR SE b LA sk br AR th e Bevh R AR

/D FH 23X 28w PR A R

SEbr b, BATH G ZEARAG B A IR Z M A RN, B T HFSS,

CST #f i WA sl ol LA e v Y TAE PR fE R A7 A 2R 2k
Zy it (www.edatop.com) i T B AURUR e e vk AA IO IR, #fEd T — REIR L it By
YIRIERE . BATRRBE VIR, (BN, EMS Y, Al A B S PRt oy 5] B4R R BEvt () B0

ERE AT AR

i O

Ansys fFsS

FEETES ] \\
¥V A '.h\"'.
¥ty
sy PR

——

HFSS X% i&itiEilIRIEER
BRAE 6 TR 1 AEHS, SRERAMILAETRE, PR,
BASAARNSSR R E UM 4 &, ST R A VIR T HFSS R &1
St . SEE A EAT . BN HFSS R VETHRRE, nl LB R
TR ) AR AR HESS BRAFEAT REBeTh, ih REEBIEA A+
BAEMAE: http://www.edatop.com/peixun/hfss/122.html

CST RZ&&IHSUIFIIIRIEE R

ERAT 5 NHPUEIREE, haBRFEERLRRR, BAERHBEN

FIFUR, A1 R G ) B4R CST fik TAE = M Zhse R FIHE ] CST
e TAR S AEAT R vt SEprd FEAN R AR R A . AUBTRAE, 14441
YHE, HA S WK AN 3 N AELARE, s>
BRI ), AR ST

PERBWE: http://www.edatop.com/peixun/cst/127.html

seaEI

-l

13.56MHz NFC/RFID Z& B X & iZitigliEiEE LR
ERAE 4 TSR, B UILKE 13.56MHz 25 P8 < 2% Bt I B A4
PRV SCERARSE &, T RS HR T 13.56MHz 2k B R L1 TAE 5
. Bt Wt DL A HESS #1 CST 1 BLAM M2k Bl K £k i
FLARSRE, FIRHEA2E T 13.56MHz 28 1B K25 T e i (6 B R o
AR 2 3, AT LA B s Bk 5] 2 48 13.56MHz 25 il R4k
FCUCHC B F SRR L BV

PEEDIYK: http://www.edatop.com/peixun/antenna/116.html



L. S, REE®I AA 9%
[44ik:  http://www.edatop.com

KT ZidhiFil:

Syt I (www.edatop.com) HH #0445k H TRIFACH — 2k B8 iR TR AR AL, — HBUI &
Fod s S8 REBTHIR AA R FR: 5T 2006 44541 EDA M (www.mweda.com),
PLEA R I [ P S5 K AR SR AR R 2 e vk A A 5 R Rl Y 22 5 S A DL B R 4 Bt 42
SEFYIRFER ADS. HFSS SV AT ERIIURTE, T R& )40 JREE 5 AR A, o
T RRAL A AR AR T 2 AT 15, BN BOT 4 TR ST T 2L BoREE ST . % A M aE I
B RENTE . EABESESFKENME AR, EEE DIVEARTR . AR 42—
TEZREWEHX .

HMNBIRIZME
X ROLTF 2004 4E, 10 ZAEFEE KT ILE
X HETE TR R B TR, o T ATt A A Bk
X OAPRTE. BEREAE] TIIE I IBOR, R BRI 07 R, 27 2] TARPI AR

K AWF RN RRE TR, dachr TREN, B, K. 5%

ERZRIAN:
¥ GlInRE I E M http://www.edatop.com
¥ 1l EDA M:  http://www.mweda.com

¥ B VAT http://shop36920890.tacbao.com



