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ABSTRACT
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Reflector antennas with mechanical beam steering ability are usually
used to scan the surrounding space in telecommunication applications
such as radars and satellites. On the other hand, mechanical rotation of
antennas is difficult, slow and costly with low accuracy. Also,
mechanical beam steering method is not suitable for applications that
require changing beam direction with high speed. In this paper a dual
reflector Cassegrain antenna with electronic beam steering capability is
designed. A two-bit reconfigurable digital metasurface is used as a
sub-reflector where its tunable unit cells are designed with varactors
and beam steering is realized through controlling the phase profile of
the metasurface. Results show that the proposed antenna with a high
gain of Yo dB has Y+ degrees beam steering range with +.) degrees
resolution. This antenna can be considered as an applicable solution
for the next generation of telecommunication systems due to the
elimination of the mechanical beam steering problems of the reflector
antennas.

Cite this article: M.Afzali, M.Movahhedi, S.E.Hosseininejad “Electronic Beam Steering of Reflector Antenna Using
Reconfigurable Digital Metasurface Sub-Reflector” AppliedElectromagnetics, vol. YY(V), pp. Yo-Y¢, Y Yo,
DOR: https://dor.isc.ac/dor/y- .\« -V ) YFEAMI AT AF-FATAYY

™)
EY N

ACCESS © The Author(s).

Publisher: Imam Hossein


https://dor.isc.ac/dor/20.1001.1.26455153.1404.13.1.2.7

oy :{/b/ d U’:/“o;

YOYE o N FF sl o sl o) ool oo i, Il

Jbuzud g 159 daly g3 (o8 49 oukiali 3 31 ol b ulSubiianit (5T o3 g1 SSudg JSI i 4>

2N b
Yo e . . Y Vol -
R RPEUURE SN IWE S IN VNIRRT PR TY SR IV-1-| -1 1)
Ol e o ol&ls byl il yls
I RS TRS N (HCH

Ol ool il Sl g mns ol lslenl 7

Al wlasinw

allio azks b
oo sole lie o
VECYNVVY - b s
VYRR Y s ik
VEEYNE

VEF/ YT 10T )

ouuS

i ojly wals

3 095l 3L 03l 93 b il o
g 1 (i gy Sz e 1y
Pyl Sl >

Sl slail Vaene daojlsale 5 laylol, aman Slplie slao,)ls o
)l oolarw! as 05_...:‘5‘0 oolawl d‘)b‘ 6La_9 UMJ}: 6‘/“ 9.:).: J“})} u.\.l.alﬁl.s
Oz e o 5l el Jolate LSl el sl S 25z slad
oS ol awn] e leds 6,5 WBar pl 4 o, sl o] s el
b e ol 5 Gus s canlis 5l (SlSe 252 sl axils cqm
| 55 SisiSIl i o 45 Canl 0alijl 55 I R snlSail o]
Olyieds piyeelis (Fesd Jlums gl 13 S5l ol Gl 5o S o B
3920 b o1 (g iUl oigds oalais (sloJobo a5 0500 oolitul 2,3 0ar i3l
ol 58 @ U8 Gk 5l el ol s asn iz 5 eai b S5l
6°L€r--~’ U‘“T as MQGA ULA.AAJ OM—‘WJAJ C_al.u RO PR )J..\.:ulg.c‘ ‘6,4“4 ‘)5
az s ) ERMSSE b az e Yo iy iz ojl bl ABYD oYL oy b
(ol il g (Sl i, oM B> o ol ol el

..\.M:La o..\...:] J.m.) g5_Jl).aL7r.‘<y ‘_ngLiL...;.) 6‘)“ wL..A )Libb «.\J‘}JLSA

o 1,8 a0l 1 o8 00l 5l eolanl b oSl (yiT 655 (g iUl iy la] a0l s S gman (Gag0 ¢ sibaan o Ladl rolotw!

YO-YE (D)WY F ). 0005 puabliveg mSUl . 4y edas Jlomo

DOR: https://dor.isc.ac/dor/ Y« Ve« 1. ) Y100 or 1)) T Y

5l o Lghze 095 (gl 1, HLal JelS 348> 5 i3 3> ()ediwn s ©

() plol plar o2l : 56 OPEN {5 ACCESS



Yv OLHen g (Ladl ilaas ¢ iy i Jbuzd gdaw 148 a3y o8 58 00iali 3 51 oolisiw! b cwnlSail 5T o5y Sy iUl i 2

el 48,5158 4z 930 j50 0b e 58 o0 230l s
Sl )T T SO b Lol sanlih ghw oSl Wl
Sis iU G5z sl g (SoigaSUl S el [A]
S elSal oyl S5 olal o w8l T g5y
LIVl eYlie 5l S 50 L8] col ooy 5 paujn
P Gae b soia T ed oanlil uile I eslin
" oolSasl )T Jolae b coainlish g sl cwlSal (sl
P $o9> U Wlaiudlys (ndy et & Sl 0500 o
anlil dagiaghy cnl o WS Bymie |) Sl ol
asly Wiz 50 gy Sz sl (ol o8 Sl 4l
Cwgw lagly g ol a5 cwl cadolpring o pl>
2 Yoo, a5 Slao s o 1 syl 1) ol g5y

g aalys oolitul Sas wcanl 5Ls g5 5>

St aS zabans 1 o lSasl al,T sl il e i b olfan
roebliing 2l 2laal (cwiige Sz aiten Slge |3 (Gango
anje g Sl 1alS lp ohw cpl jlailaihancys uo ot
D] s o solitul 5T 00 ial3dl g (o253l Sguge ol
2 2lesge wlys oo oo @l ool b ol 15 coS 5
oS Ll ol 4y i sleubl U g sbul ] Clasis
=8 00l plgiear Jooms jody e sl L3 sl ool oy
adlie (il 30 48 006K 5 b 1 XS lSial syl sl o
Lol 0 g5 (i > alg o Cal 00l (gjlwooly § 7 las

S5l a8 522U oy DA g (05 anie L, S5 (S
Potie § (o0 p0y80 (1 Ll (IS 2pd 4 lanyl allis ol o
oailisl g aSloy (Jhuzms whw 13 4l (28 eanbil
dlio TouSo by (b 1) (Sge g (S Sl 13 (28
13 oanlisl 56 aj9 (ALl caz lablal; ol )0 1S oo
4y ooyl Cess a o] et 658 55zl gl
S o b lSail (il o i Sz 3RS g ()
el s Jobe slerin 5 (ALl L Culess milne

i oo 3825 | mhaw 15 4 » (28 0anlil JiSle

=5 assly e 8 ouilisl g (il LSl Y

S99 9 (G S (L s
o a5 Wl egie slaylile (lSail (slagys]
oanlsl Sl ol sunlsl 4is @ly bysle ol

I s o8 loanlil ogd po oolanul )3
& 85 Sigh oo £5Lo Selelin 5 Spher Oygo 53 4 Ysens

Y- Sub-reflector.
Y- Reflectarray.
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Y- Main reflector.
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