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Analysis and Design of Multi-beam Millimeter-wave
Parabolic Reflector Antenna
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(Department of Electronic Engineering, Nanjing University of Science and Technology, Nanjing 210094, Jiangsu, China)

Abstract: Aiming at engineering application, we analyzed radiation of multi-bearn parabolic reflector
antenna with conical horn feed source. On the basis that the radiation integral was evaluated rapidly via
the FHT, the key parameter and radiation pattern of parabolic reflector antenna were derived through
simulation and optimization, so as to simplify the design and the computation of parameters in engi-
neering. A millimeter-wave parabolic reflector antenna of eight beams was designed by the optimized
results. This study is instructive to engineering design of multi-beam parabolic reflector antenna.
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Fig.1 Geometry of parabolic reflector antenna

E(8,¢)=
2x (R ikl s o)~ Azsnfoso’] » . . s
JOJ'O £y 0)e jk L7 sinfoos(¢" = p) - Axsing’ ¢]r dr'dg,
(1)

AF:f(r', o Y RORF A 02 HREBR AR
B, % ¢=08 ET@HRERER

E(8)=
J‘:" :f( . ¢,)e—jk[r'sin0ms(cp')—Azsinﬂ'wstp‘]r,dr,dso,.
(2)
W f(0)AREEMYE IR BEEER, 5
BENBR T RIFEEX

f(r's 9")=1o(6")/ p, 3)
p=(2F)/(1+cosf’), (4)
sind’ =r"/p. (5

B’ OBUERE (0, 6,), BE 178
0o =2arccot(4F/D). (6)

KR~ (O)ARA2)XB
_ *(% f(6p)sing’ _ [ 2fsind” |
E0)= .[o .[0 (1+cos¢9’)2eXp{ ]k[1+cost9'
sinfcosg’ —Axsine’cosqo':[}dt?'dqa', (7
MYy RERERHERRK 4 WERFER, F
R IR 4 ) WA B U — 4 7 1) B 3o )
f(ﬁ/)=sin¢'[1+cos¢9’[?d/(kd)]fE(u), (8)
felw)=2J1(u)/u, (9)
u=(kdsind’)/2. (10)
felw) R EEEEWINE BEHTAAE, J,(u) R
MEREH, ¥ G)RX~(1ORRA (R BMYE

Hm G B R

E(6)= fzf:" F(o', :p’)exp{ -jk[%fsc%!%'

sinfcosp” — Axsin@’cosq)':' }d@'dgo/, (11)
F(¢',¢")=
2sin0’sin¢71[(kdsinﬂ')/Z]( ’
kAgsing’ (1+ cosf’)?

+coigﬁd)_

(12)
2 BETERGKE

BT BB HE K B W T KR T R R 54, Mt
YT R R 43 P BB A 4% 3 A H (FHT) LA R
mEEEEE,

M—KEH NHEEFHX(n),0<n<N -
1, BHA KR AR (DFT)V - X h

N-1
H(K)=% ;o x(n)cas( zﬁﬂkn) , O0<kN-1,
(13)
“ 2n
z(n)= 2 H(k)cas( Nk") , - 0<nN -1,
=0

(14)

A H:casz = cosz + sinx
FHT 2 DFT R EH %, ERF— MK EH
N &) DFT A @8 & FA/DE B DFT MA S, T E
HZEREE N RER, &3 X AL EEK
B, TR T2 5 EP-10, KT (11)
A (12) XA FHT, B e #TE B E#HAL
HAERSRESR M AN S5 0E
E.(6) =2X41§2arctanN§4 F/D) z E 7(

m=1n=1

0,,,, ?n)'

2fsind,, .
exp< -jk[l _{Zemsineoos% - Azsm@,,,msap,,] } R

(15)
F(6,,9,)=

4sinf,sing,J 1 ((kdsing,,)/2) [1
kdsind,, (1 + cosf,, )?

cosf
+ STl ]
(16)
HFUORFEEIER BES TN R
B, BUREE SE M =128, N = 64 4 53847
FFT &, B RK#iB E.(9).
E(O)RmymEmER L. BERINERMBE
% B A R 3, B R B, AT SR E KRR
HERLY F/D=1.1,%NER d=1.74 mm, &
FRBAz =2.1 mm, BRIRMH 10 HREH FH
A, i 2 BiR,



34 BEXEMYE LR EREMIN ST 307
0
g 30k
i =
g &
Z -
—9910 -5 5 10 5

0
RE [°)
B2 10 KRESTRE

Fig.2 Radiation pattern of 10 beams
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Fig.3 8 beam parabolic reflector antenna
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