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Description

[0001] Theinvention relates to a space borne antenna
system. In particular, the invention relates to a multiple
antenna system for space borne applications like radar,
synthetic aperture radar (SAR), interferometric SAR or
moving target indication (MTI).

[0002] Known antenna systems, for example an inter-
ferometric SAR instrument, often comprise two or more
radiating apertures (i.e. antenna arrangements) which
are mounted on a single platform, e.g. a spacecraft or a
satellite, with a certain spatial sensor separation. A large
separation, i.e. baseline, between the radiating apertures
is reached by mounting at least one of the antennas on
the tip of a boom like structure. The boom like structure
(e.g. arm or mast) may be fixed or deployable. According
to the partly high weight of the antenna mounted at the
tip of the boom, the boom has to be adapted to have a
sufficient, predetermined stiffness. However, this may re-
sultin a heavy and mechanically complex boom. Further-
more, the distance between platform and antenna may
influence the performance of the antenna system.
[0003] US 6 424 314 B1 discloses a support for a de-
ployable reflector for use on a modular satellite antenna
assembly being constructed of an elongated boom sup-
ported at both ends by a pair of two axis actuators. The
boom is attached at its inboard end to the satellite struc-
ture in close proximity to the point of attachment of the
associated signal feed assembly to minimize the differ-
ential thermal stress throughout the antenna assembly.
[0004] Ludwig M et al: "Imaging Ka-band SAR inter-
ferometer" discloses a study into the feasibility of an inter-
ferometric Ka-Band SAR instrument with high resolution
capabilities.

[0005] EP 1 119 072 A2 discloses a method and ap-
paratus for producing contiguous spot beam communi-
cations coverage on the Earth’s surface. The apparatus
comprises an antenna system including two wide scan
antennas and two narrow scan antennas. The two wide
scan antennas are disposed substantially opposite each
other, and the two narrow scan antennas are disposed
substantially opposite each other and substantially nor-
mal to the wide scan antennas. The first wide scan an-
tenna, second wide scan antenna, and first narrow scan
antenna produce a first beam pattern on a planetary sur-
face and the first wide scan antenna, second wide scan
antenna, and second narrow scan antenna produce a
second beam pattern on the planetary surface.

[0006] D.M. Simpson: "The Snapdragon Family" dis-
closes spacecraft configuration called "Snapdragon” be-
ing a repackaging of existing hardware on a new struc-
ture.

[0007] Itis therefore an object of the present invention
to provide a space borne antenna system which is struc-
tural and/or functional improved.

[0008] This object is solved by an antenna system ac-
cording to the features of claim 1. Preferred embodiments
are set out in the dependent claims.
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[0009] Theinventionisbasedonthe considerationthat
separation of the feed arrangement and the radiation el-
ement enables a more performing antenna system. The
reason for the better performance is the fact that no ca-
bles between the platform and the tip of the boom have
to be installed. In known antenna systems, for the ex-
change of control commandos or RF signals between
the platform and an antenna being arranged on the tip
of the boom, the signals have to be routed along the
boom by cables or waveguides which is complex. RF
signal quality suffers from losses due to cable or
waveguide length. Furthermore, in contrast to the known
antenna systems, no calibration effort and thermal con-
trol of the antennas remote from the platform is neces-
sary.

[0010] In the antenna system according to the inven-
tion, the firstradiating element may be adapted to receive
electromagnetic waves from the first feed arrangement
and to redirect them in a different direction. Hence this
first antenna arrangement represents a transmit (Tx) an-
tenna. Alternatively, the first radiating element may be
adaptedtoreceive electromagneticwaves and toredirect
them in a different direction to the first feed arrangement.
In this case the first antenna arrangement is adapted to
be areceive (Rx) antenna. Furthermore, the first radiating
element may be adapted to receive electromagnetic
waves from the first feed arrangement and to redirect
them in a different direction and to receive electromag-
netic waves from the different direction and to redirect
them to the first feed arrangement. Hence, this first an-
tenna arrangement represents a receive and transmit
(Rx/Tx) antenna.

[0011] The first radiating element can comprise a flat
reflector, such as a reflecting plane, or a reflector or a
reflect-array.

[0012] The radiating elements can be passive ele-
ments having a predetermined shape and reflecting prop-
erties according to a desired signal beam deflection.
[0013] The first feed arrangement comprises a first
secondary antenna that can comprise at least one reflec-
tor antenna or reflect-array antenna or antenna elements.
[0014] The first secondary antenna system can com-
prise a feed system and one or more reflectors or one
and more reflect-arrays. The feed system may comprise
one or more antenna elements.

[0015] In other words, according to this invention the
first feed arrangement is realized as focusing secondary
antenna for the first radiating element. It may comprise
of at least one ore more reflector antennas or reflect-
array antennas. Likewise, the first feed arrangement may
comprise at least one reflector antenna system, compris-
ing or consisting of at least one or more feed elements
and a one ore more reflectors. The first feed arrangement
may alternatively comprise at least one reflect-array an-
tenna system, comprising or consisting of one or more
feed elements and one or more reflect-arrays. Hence,
electromagnetic waves may be deflected by or within the
feed arrangement. In such an antenna system, multiple
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antenna elements in the feed system may be used for
beam squint in any direction. Likewise, one or more first
secondary antennas may be used for beam squintin any
direction.

[0016] Anexample for the first secondary antenna with
more than one reflector comprises a cassegrain like sec-
ondary (hyperbolic) reflector which is illuminated with at
least one focusing (parabolic) ternary reflector which is
illuminated by a feed system with one or more antenna
elements.

[0017] The first boom is a deployable or extractable
structure (e.g. a mast or telescopic arm) with arbitrary
shape and configuration. The shape and the configura-
tion of the boom may be arbitrary, since it is not essential
for the current invention as long as there is a baseline, i.
e. distance, between the first feed arrangement and a
corresponding first radiating element.

[0018] A further antenna or antenna system (in other
words: an antenna arrangement) is arranged on or close
to the platform, wherein the antenna or antenna system
is adapted for reception and/or transmission of electro-
magnetic waves. As aresult, the antenna system accord-
ing to the invention comprises more than one antenna
arrangements. For example, the further antenna ar-
ranged on or close to the platform may be used as a
receive antenna, while the first antenna arrangement
which has a respective first radiating element mounted
at the tip of the first boom is a transmit antenna. The
antenna system according to the invention further com-
prises a second antenna arrangement with the same fea-
tures as the first antenna arrangement. In case the first
and the second antenna arrangements are operating as
transmit antennas, the antenna system may be used as
an interferometric SAR antenna system.

[0019] An advantage of the antenna system according
to the invention is that the radiating elements can be re-
alized passive, i.e. no RF signals need to be routed along
the boom(s) being connected to the platform. The weight
of the passive radiating element at the end of the boom
is low. This approach avoids laying RF waveguides along
the deployable boom, and minimizes calibration efforts
and electrical losses in these waveguides.

[0020] A further advantage of the proposed antenna
system is that the feed system and its assigned electron-
ics are mounted in close vicinity of the platform or directly
into the platform where they are under tight thermal con-
trol.

[0021] The principle advantage is that the proposed
feed system allows architectures with very long boom
(boom length >> diameter of reflecting element at tip of
boom) as the first secondary antennailluminates the first
radiating element.

[0022] All described configurations might be used for
transmit (Tx) antennas and/or receive (Rx) antennas.
[0023] The invention will be explained in more detail
with reference to the accompanying figures.

Fig. 1 shows a first example of a known antenna
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system in which a radiating element is carried out as
aflatreflector, such as areflecting plane, or areflect-
array.

Fig. 2 shows a second example of a known antenna
system in which the radiating element is carried out
as a curved reflector.

Fig. 3 shows a third example of an antenna system
useful for understanding the invention, in which a
feed arrangement is carried out as a secondary an-
tenna acting as focusing element.

Fig. 4 shows a fourth example of an antenna system
useful for understanding the invention, comprising
two antenna arrangements being mounted at re-
spective tips of two booms that are arranged on op-
posite sides of a platform of the antenna system.

Fig. 5 shows an embodiment of an antenna system
according to the invention, comprising two antenna
arrangements being mounted at the tips of two
booms and an additional third antenna being ar-
ranged on or close to the platform.

[0024] Fig. 1 shows a first example of a known space
borne antenna system. The antenna system comprises
aplatform 10, aboom 20, a feed system 30 and a passive
radiating element 40a. The platform 10 may be, for ex-
ample, a satellite or a spacecraft. The boom 20 can be,
for example, a mast or a telescopic arm. The boom 20
comprises a first end 21 and a second end 22. While the
first end 21 is attached to the platform 10, the second
end 22 which constitutes a tip of the boom 20 bears the
radiating element40a. This means, the radiating element
40a is mounted at the tip of the boom.

[0025] In the example of Fig. 1, the radiating element
40a is a flat reflector, such as a reflecting plane, or a
reflect-array which typically have a surface which is within
one plane. The feed system 30 is arranged on or close
to the platform 10. The feed system 30 may comprise
one or more antenna elements. The combination of feed
system 30 and radiating element40ais called an antenna
arrangement. An electronics or control unit of the feed
system 30 which is not shown in the figures can be mount-
ed in close vicinity of the platform 10 or directly into the
platform 10.

[0026] The feed system 30 and the radiating element
40a are arranged such that the radiating element 40a
canreceive electromagnetic waves from the feed system
30 and redirect them in a different direction (beam direc-
tion 50). As aresult, the antenna arrangement constitutes
a transmit (Tx) antenna.

[0027] Furthermore, the antenna arrangement could
be realized such that electromagnetic waves received by
the radiating element 40a may be directed to the feed
system to constitute a receive (Rx) antenna. Likewise,
the antenna system may be adapted to both receive and
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transmit electromagnetic waves, such that the antenna
system constitutes a receive and transmit antenna.
[0028] Fig. 2 shows a second known example of a
space borne antenna system which differs from the ex-
ample of Fig. 1 only in that, that the passive radiating
element is a reflector 40b which may have a concave
surface. The reflector may be a parabolic reflector or of
any other shape.

[0029] In the third example useful for understanding
the invention and illustrated in Fig. 3 the feed arrange-
ment is a secondary antenna 44 consisting of a reflector
43 and afeed system 30 directed to the reflector or reflect-
array. The feed system 30 may comprise one or more
antenna elements. The reflector 43 may be realized al-
ternatively as reflect-array. In this antenna system, the
reflector 40b (or alternatively flat reflector, e.g. reflecting
plane orreflect-array) at the tip of the boom 20 constitutes
a primary antenna and the antenna 44 a secondary an-
tenna. For transmission, the primary antenna 42 on the
tip of the boom receives electromagnetic waves from the
secondary antenna 44 and forwards them in the direction
of intention (beam direction 50). For reception, the pri-
mary antenna element 42 receives electromagnetic
waves from the beam direction 50 and directs them in
the direction of the secondary antenna 44.

[0030] Providing a feed arrangement on or close to the
platform 10 and the first end 21 of the boom, respectively,
and aradiating element at the second end 22 of the boom
20 ensures that no RF (radio frequency) signals need to
be routed along the boom via cables or waveguides. This
approach avoids laying RF waveguides along the fixed
or deployable boom, and minimizes calibration efforts
and electrical losses in these waveguides.

[0031] Anantenna system according to a fourth exam-
ple illustrated in Fig. 4 comprises two antenna arrange-
ments. The first antenna arrangement comprises a first
boom 20-1, a first passive radiating element 40b-1 (con-
stituting a first primary antenna 42-1) at the tip of the first
boom 20-1 and a first feed arrangement (i.e. first sec-
ondary antenna 44-1) close to or arranged in the platform
10. The second antenna arrangement comprises a sec-
ond boom 20-2, a second passive radiating element 40b-
2 (constituting a second primary antenna 42-2) at the tip
ofthe second boom 20-2 and a second feed arrangement
(i.e. a second secondary antenna 44-2) close to or ar-
ranged in the platform 10. The first and second booms
20-1 and 20-2 are arranged on opposite sides of the plat-
form 10. A baseline (distance) between the two radiators
40b-1 and 40b-2 is depicted with 60. Both feed arrange-
ments (first secondary antenna 44-1 and second sec-
ondary antenna 44-2) consist of a reflecting element 43-1
and 43-2 as well as a feed system 30-1 and 30-2.
[0032] In this antenna system, one of the antenna ar-
rangements may be used as transmit (Tx) antenna while
the other antenna arrangement may be used as receive
(Rx) antenna. Alternatively, at least one of the antenna
arrangements might be adapted to be a receive and
transmit antenna.
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[0033] The embodimentof an antenna system accord-
ingtotheinvention (Fig. 5) is based on the fourth example
illustrated in Fig. 4. In addition, a further antenna 70 is
mounted on or in close vicinity to the platform 10. The
antenna 70 comprises a reflector or reflect-array 72 and
afeed system 71. While the further antenna 70 is adapted
to receive electromagnetic waves (receive Rx antenna),
the two other antenna arrangements are configured to
transmit electromagnetic waves (transmit Tx antennas).
Alternatively, receive and transmit direction might be in-
terchanged between the antenna arrangements.

[0034] An antenna system as illustrated in Figs. 4 and
5 may be used as across track and/or along track inter-
ferometric SAR.

LIST OF REFERENCE SIGNS

[0035]

10 platform

20 boom

20-1 first boom

20-2 second boom

21 first end of boom

22 second end of boom
30 feed system

30-1 first feed system

30-2 second feed system

40 radiating element

40a reflecting plane / reflect-array
40b reflector

40b-1  first reflector

40b-2  second reflector

42 primary antenna

42-1 first primary antenna

42-2 second primary antenna

43 reflector / reflecting plane / reflect-array

43-1 first reflector / reflecting plane / reflect-array
43-2 second reflector/ reflecting plane / reflect-array
44 secondary antenna

44-1 first secondary antenna
44-2 second secondary antenna
50 beam direction

60 geometric baseline

70 antenna or antenna system
71 feed system

72 reflector / reflect-array

Rx receive beam direction

Tx transmit beam direction
Claims

1. A space borne antenna system, comprising

- a platform (10) having a first boom (20-1) and
a second boom (20-2), wherein the first boom
(20-1) extends from a first side of the platform
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(10) in a first direction and the second boom
(20-2) extends from a second side of the plat-
form (10) in a second direction, wherein the first
and second sides are opposite sides of the plat-
form (10) and the first direction is opposite to the
second direction;

- afirst antenna arrangement comprising follow-
ing elements:

- a first feed arrangement (30-1) arranged
on or close to the platform (10), wherein the
first feed arrangement (30-1) comprises a
first secondary antenna (43-1), and

- a first radiating element (40b-1) being
mounted at a tip of the first boom, wherein
the tip of the first boom is remote to the plat-
form (10), wherein the first boom comprises
a first end and a second end, wherein the
first end of the first boom is attached to the
platform (10) and the second end of the first
boom is the tip of the first boom, wherein
the first radiating element (40b-1) is adapt-
ed to receive electromagnetic waves from
the first feed arrangement (30-1) and to re-
direct it in a different direction and/or vice
versa, wherein said different direction is a
main radiation direction of the first radiating
element (40b-1);

- asecond antenna arrangement comprising fol-
lowing elements:

- a second feed arrangement (30-2) ar-
ranged on or close to the platform (10),
wherein the second feed arrangement
(30-2) comprises a second secondary an-
tenna (43-2), and

- a second radiating element (40b-2) being
mounted ata tip of the second boom, where-
in the tip of the second boom is remote to
the platform (10), wherein the second boom
comprises a first end and a second end,
wherein the first end of the second boom is
attached to the platform (10) and the second
end of the second boom is the tip of the sec-
ond boom, wherein the second radiating el-
ement (40b-2) is adapted to receive elec-
tromagnetic waves from the second feed ar-
rangement (30-2) and to redirect it in a dif-
ferent direction and/or vice versa, wherein
said different direction is a main radiation
direction of the second radiating element
(40b-2); and

- afurther antenna (70) arranged on the platform
(10) and adapted for reception and/or transmis-
sion of electromagnetic waves in a main radia-
tion direction, wherein the first and second
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booms (20-1, 20-2) are deployable or extracta-
ble structures, and wherein a boom length of the
first boom (20-1) is longer than a diameter of the
first radiating element (40b-1), and wherein a
boom length of the second boom (20-2) is longer
than a diameter of the second radiating element
(40b-2),

wherein the main radiating directions of the first and
second radiating elements correspond to the main
radiating direction of the further antenna (70),
wherein, in afirstalternative, the further antenna (70)
is adapted to receive electromagnetic waves, while
the first and second antenna arrangements are
adapted to transmit electromagnetic waves, or
wherein, in a second alternative, the further antenna
(70), the first and the second antenna arrangements
are adapted such that the receive and transmit di-
rections are interchanged with respect to the first al-
ternative.

2. The antenna system according to claim 1, wherein
each of the first and second radiating elements (40b-
1, 40b-2) comprises a reflecting plane or a reflector
or a reflect-array.

3. The antenna system according to claim 1 or 2,
wherein each of the first and second secondary an-
tennas (44-1, 44-2) comprises a reflector antenna or
a reflect-array antenna or antenna elements.

4. Theantennasystemaccordingtoanyone ofthe fore-
going claims, wherein the first feed arrangement
(30-1) is arranged on or close to the first side of the
platform (10), and wherein the second feed arrange-
ment (30-2) is arranged on or close to the second
side of the platform (10).

5. Theantennasystemaccordingtoanyone ofthe fore-
going claims, wherein the further antenna (70) is ar-
ranged on a third side of the platform (10) different
from the first and second sides of the platform (10).

6. Theantennasystemaccordingtoanyone ofthe fore-
going claims, wherein the space born antenna sys-
tem is synthetic aperture radar.

Patentanspriiche
1. Weltraumgestitztes Antennensystem, umfassend

- eine Plattform (10) mit einem ersten Ausleger
(20-1) und einem zweiten Ausleger (20-2), wo-
bei der erste Ausleger (20-1) von einer ersten
Seite der Plattform (10) in einer ersten Richtung
verlauftund der zweite Ausleger (20-2) von einer
zweiten Seite der Plattform (10) in einer zweiten
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Richtung verlauft, wobei die erste und die zweite
Seite gegenilberliegende Seiten der Plattform
(10) sind und die erste Richtung der zweiten
Richtung entgegengesetzt ist;

- eine erste Antennenanordnung, die die folgen-
den Elemente umfasst:

- eine erste Einspeisungsanordnung (30-1),
die auf der Plattform (10) oder nahe an die-
ser angeordnet ist, wobei die erste Einspei-
sungsanordnung (30-1) eine erste sekun-
dare Antenne (43-1) umfasst und

- ein erstes Strahlungselement (40b-1), das
an einer Spitze des ersten Auslegers mon-
tiert ist, wobei die Spitze des ersten Ausle-
gers von der Plattform (10) entfernt ist, wo-
bei der erste Ausleger ein erstes Ende und
ein zweites Ende umfasst, wobei das erste
Ende des ersten Auslegers an der Plattform
(10) befestigt ist und das zweite Ende des
ersten Auslegers die Spitze des ersten Aus-
legers ist, wobei das erste Strahlungsele-
ment (40b-1) ausgelegt ist, elektromagne-
tische Wellen von der ersten Einspeisungs-
anordnung (30-1) zu empfangen und sie in
eine andere Richtung umzuleiten und/oder
umgekehrt, wobei die andere Richtung eine
Hauptstrahlungsrichtung des ersten Strah-
lungselements (40b-1) ist;

- eine zweite Antennenanordnung, die die fol-
genden Elemente umfasst:

- eine zweite Einspeisungsanordnung
(30-2), die auf der Plattform (10) oder nahe
an dieser angeordnet ist, wobei die zweite
Einspeisungsanordnung (30-2) eine zweite
sekundare Antenne (43-2) umfasst und

- ein zweites Strahlungselement (40b-2),
das an einer Spitze des zweiten Auslegers
montiert ist, wobei die Spitze des zweiten
Auslegers von der Plattform (10) entfernt
ist, wobeider zweite Ausleger ein erstes En-
de und ein zweites Ende umfasst, wobeidas
erste Ende des zweiten Auslegers an der
Plattform (10) befestigt ist und das zweite
Ende des zweiten Auslegers die Spitze des
zweiten Auslegers ist, wobei das zweite
Strahlungselement (40b-2) ausgelegt ist,
elektromagnetische Wellen von der zweiten
Einspeisungsanordnung (30-2) zu empfan-
gen und sie in eine andere Richtung umzu-
leiten und/oder umgekehrt, wobei die ande-
re Richtung eine Hauptstrahlungsrichtung
des zweiten Strahlungselements (40b-2)
ist; und

- eine weitere Antenne (70), die auf der Plattform
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(10) angeordnet ist und zum Empfang und/oder
zum Senden von elektromagnetischen Wellen
in eine Hauptstrahlungsrichtung ausgelegt ist,
wobei der erste und der zweite Ausleger (20-1,
20-2) entfaltbare oder ausziehbare Strukturen
sind und wobei eine Auslegerlange des ersten
Auslegers (20-1) langer als ein Durchmesser
des ersten Strahlungselements (40b-1) ist und
wobei eine Auslegerlange des zweiten Ausle-
gers (20-2) langer als ein Durchmesser des
zweiten Strahlungselements (40b-2) ist,

wobei die Hauptstrahlungsrichtungen des
ersten und des zweiten Strahlungsele-
ments der Hauptstrahlungsrichtung der
weiteren Antenne (70) entsprechen,
wobei die weitere Antenne (70) in einer ers-
ten Alternative ausgelegt ist, elektromagne-
tische Wellen zu empfangen, wahrend die
erste und die zweite Antennenanordnung
ausgelegt sind, elektromagnetische Wellen
zu senden, oder

wobei die weitere Antenne (70), die erste
und die zweite Antennenanordnung in einer
zweiten Alternative so ausgelegt sind, dass
die Empfangs- und Senderichtungen in Be-
zug auf die erste Alternative vertauscht
sind.

Antennensystem nach Anspruch 1, wobei jedes des
ersten und des zweiten Strahlungselements (40b-1,
40b-2) eine Spiegelebene oder einen Reflektor oder
eine Reflexionsanordnung umfasst.

Antennensystem nach Anspruch 1 oder 2, wobei je-
de der ersten und der zweiten sekundaren Antennen
(44-1, 44-2) eine Reflektorantenne oder eine Refle-
xionsanordnungsantenne oder Antennenelemente
umfasst.

Antennensystem nach einem der vorangehenden
Anspriiche, wobeidie erste Einspeisungsanordnung
(30-1) auf oder nahe der ersten Seite der Plattform
(10) angeordnet ist und wobei die zweite Einspei-
sungsanordnung (30-2) auf oder nahe der zweiten
Seite der Plattform (10) angeordnet ist.

Antennensystem nach einem der vorangehenden
Anspriiche, wobei die weitere Antenne (70) auf einer
dritten Seite der Plattform (10) angeordnet ist, die
von der ersten und der zweiten Seite der Plattform
(10) verschieden ist.

Antennensystem nach einem der vorangehenden
Anspriiche, wobei das weltraumgestitzte Anten-
nensystem ein Radar mit synthetischer Apertur ist.



11 EP 2731 193 B1 12

Revendications

1.

Systeme d’antenne spatiale, comprenant

- une plate-forme (10) ayant un premier segment
tubulaire (20-1) et un second segment tubulaire
(20-2), le premier segment tubulaire (20-1)
s’étendant depuis un premier c6té de la plate-
forme (10) dans une premiére direction et le se-
cond segment tubulaire (20-2) s’étendant de-
puis un deuxieme cété de la plate-forme (10)
dans une seconde direction, les premier et
deuxiéme coOtés étant des cotés opposés de la
plate-forme (10) et la premiére direction étant
opposée a la seconde direction ;

- un premier agencement d’antenne compre-
nant les éléments suivants :

- un premier agencement d’alimentation
(30-1) disposeé sur ou prés de la plate-forme
(10), le premier agencement d’alimentation
(30-1) comprenant une premiére antenne
secondaire (43-1), et

- un premier élément rayonnant (40b-1) qui
est monté au niveau d’un bout du premier
segment tubulaire, le bout du premier seg-
ment tubulaire étant éloigné de la plate-for-
me (10), le premier segment tubulaire com-
prenant une premiéere extrémité et une se-
conde extrémité, la premiere extrémité du
premier segment tubulaire étant fixée a la
plate-forme (10) et la seconde extrémité du
premier segment tubulaire étant le bout du
premier segment tubulaire, le premier élé-
ment rayonnant (40b-1) étant congu pour
recevoir des ondes électromagnétiques en
provenance du premier agencement d’ali-
mentation (30-1) et pour rediriger celles-ci
dans une direction différente et/ou inverse-
ment, ladite direction différente étant une
direction de rayonnement principale du pre-
mier élément rayonnant (40b-1) ;

-un second agencementd’antenne comprenant
les éléments suivants :

- un second agencement d’alimentation
(30-2) disposé sur ou prés de la plate-forme
(10), le second agencement d’alimentation
(30-2) comprenant une seconde antenne
secondaire (43-2), et

- un second élément rayonnant (40b-2)
monté au niveau d’un bout du second seg-
ment tubulaire, le bout du second segment
tubulaire étant éloigné de la plate-forme
(10), le second segment tubulaire compre-
nant une premiére extrémité et une secon-
de extrémité, la premiére extrémité du se-
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cond segment tubulaire étant fixée a la pla-
te-forme (10) et la seconde extrémité du se-
cond segment tubulaire étant le bout du se-
cond segment tubulaire, le second élément
rayonnant (40b-2) étant congu pour rece-
voir des ondes électromagnétiques en pro-
venance du second agencement d’alimen-
tation (30-2) et pour rediriger celles-ci dans
une direction différente et/ou inversement,
ladite direction différente étant une direction
de rayonnement principale du second élé-
ment rayonnant (40b-2) ; et

- une antenne supplémentaire (70) disposée sur
la plate-forme (10) et congue pour la réception
et/ou I'’émission d’ondes électromagnétiques
dans une direction de rayonnement principale,
les premier et second segments tubulaires
(20-1, 20-2) étant des structures pouvant étre
déployées ou extraites, et une longueur de seg-
ment tubulaire du premier segment tubulaire
(20-1) étant plus longue qu’un diamétre du pre-
mier élément rayonnant (40b-1), et une lon-
gueur de segment tubulaire du second segment
tubulaire (20-2) étant plus longue qu’un diamé-
tre du second élément rayonnant (40b-2),

la direction de rayonnement principale des premier
et second éléments rayonnants correspondant a la
direction de rayonnement principale de I'antenne
supplémentaire (70),

dans une premiere alternative, I'antenne supplé-
mentaire (70) étant congue pour recevoir des ondes
électromagnétiques, tandis que les premier et se-
cond agencements d’antenne sont congus pour
émettre des ondes électromagnétiques, ou

dans une seconde alternative, 'antenne supplémen-
taire (70) et les premier et second agencements
d’antenne étant congus de telle sorte que les direc-
tions de réception et d’émission sont échangées par
rapport a la premiére alternative.

Systeme d’antenne selon la revendication 1, dans
lequel chacun des premier et second éléments
rayonnants (40b-1, 40b-2) comprend un plan de ré-
flexion ou un réflecteur ou un réseau de réflexion.

Systeme d’antenne selon la revendication 1 ou 2,
dans lequel chacune des premiére et seconde an-
tennes secondaires (44-1, 44-2) comprend une an-
tenne a réflecteur ou une antenne a réseau de ré-
flexion ou des éléments d’antenne.

Systeme d’antenne selon I'une quelconque des re-
vendications précédentes, dans lequel le premier
agencement d’alimentation (30-1) est disposé sur
ou pres du premier coté de la plate-forme (10), et le
second agencement d’alimentation (30-2) est dispo-
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sé sur ou prés du deuxieme c6té de la plate-forme
(10).

Systeme d’antenne selon I'une quelconque des re-
vendications précédentes, dans lequel I'antenne
supplémentaire (70) est disposée sur un troisieme
cété de la plate-forme (10) différent des premier et
deuxiéme cbtés de la plate-forme (10).

Systeme d’antenne selon I'une quelconque des re-
vendications précédentes, dans lequel le systeme
d’antenne spatiale est un radar a synthése d’ouver-
ture.
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