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(54) WIDEBAND ANTENNA ARRAY

(57) The invention provides an antenna array (10)
with several loops (14) as well as several antenna ele-
ments (12). The several antenna elements (12) are ar-
ranged in a circular array. The several loops (14) are
located within the circular array established by the sev-
eral antenna elements (12). The several loops (14) are

established by a common base part (16), a common cov-
er part (18) and joint elements (20). The number of joint
elements (20) is an integer multiple or an integer fraction
of the number of antenna elements (12). Each of the an-
tenna elements (12) is capacitively coupled with a re-
spective loop (14) of the several loops (14).
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Description

[0001] The invention relates to an antenna array.
[0002] In the state of the art, broadband antennas used
for receiving and/or direction-finding purposes are gen-
erally known.
[0003] However, the usage of wider frequency bands
requires compact and lightweight antennas, especially
for mobile direction finding of signal sources and inter-
ference sources. The dimensions of these antennas are
small with respect to the operating wavelength for low
frequencies, whereas the dimensions are in the order of
the operating wavelength for higher frequency bands.
The respective ratios depend on the required sensitivity
and the maximum permissible dimensions of the anten-
na.
[0004] Moreover, it is an essential requirement for
these antennas that they offer the possibility of accom-
modating additional antenna elements by vertically
stacking, wherein neither the additional antennas nor the
connecting cables impair the main antenna elements of
the antenna.
[0005] The solutions known relate to antennas having
an antenna center established as an electrically conduc-
tive cylinder. The electrically conductive cylinder acts as
a reflector for a circular group of dipole antenna elements,
namely a circular array of antenna elements, in the upper
frequency range, thereby producing useful directional
characteristics provided that the distance between the
dipole antenna elements and the reflector does not ex-
ceed a quarter of the wavelength used during operation.
However, the reduced electrical distance reduces gain
and sensitivity of the antenna at higher wavelengths.
Therefore, it is necessary to use other antenna designs
in case of a distance below the minimum electrical dis-
tance between the dipole antenna elements and the re-
flector.
[0006] However, these solutions have several draw-
backs, as the additional antenna elements for low fre-
quencies require valuable space and add weight to the
entire antenna. Further, the interior of the electrically con-
ductive cylinder acting as reflector cannot contribute to
the antenna function. Moreover, it is hardly possible to
generate omnidirectional characteristics over a wide fre-
quency range without strong loss of gain/sensitivity.
[0007] Accordingly, there is a need for an antenna that
provides broadband/wideband characteristics while en-
suring constant directional characteristics and accepta-
ble sensitivity.
[0008] The invention provides an antenna array with
several loops as well as several antenna elements,
wherein the several antenna elements are arranged in a
circular array. The several loops are located within the
circular array established by the several antenna ele-
ments. The several loops are established by a common
base part, a common cover part and joint elements. The
number of joint elements is an integer multiple or an in-
teger fraction of the number of antenna elements. Each

of the antenna elements is capacitively coupled with a
respective loop of the several loops.
[0009] The invention is based on the finding that a com-
pact antenna can be established by means of the antenna
array (also called group antenna) since the several loops
are located within the circular array established by the
antenna elements. In other words, the antenna elements
are located on a lateral surface of a cylinder that encom-
passes the several loops. The joint elements at least part-
ly forming the loops may also be located on a lateral
surface of a cylindrical, wherein the respective cylinder
has a smaller radius compared to the one associated
with the antenna elements. Accordingly, the antenna el-
ements are located on the outer side of the antenna array,
which faces radially outwards.
[0010] Therefore, the circular array of antenna ele-
ments corresponds to a circular group of antenna ele-
ments, as the individual antenna elements, in a top view
on the antenna array, are located on a circle. However,
the antenna elements may extend along an axis that is
parallel to a center axis of the antenna array, namely
along the lateral surface of the cylinder, also called shell
surface. In fact, the respective antenna elements extend
along an axial dimension of the antenna array.
[0011] The circular array of antenna elements ensures
a symmetrical structure of the antenna array. Particularly,
the antenna array is rotationally symmetric about its cent-
er axis.
[0012] Moreover, the antenna array provides broad-
band/wideband characteristics due to the fact that the
antenna elements and the respective loops are capaci-
tively coupled with each other, thereby improving the di-
rectional pattern.
[0013] The common cover part as well as the common
base part, which are part of the loops, provide the nec-
essary capacity/potential that is used when capacitively
coupling the respective loop with the dedicated antenna
element(s).
[0014] In fact, all loops provided are established par-
tially by the common cover part as well as the common
base part.
[0015] Hence, each loop is capacitvely coupled with
two antenna elements, namely the opposing antenna el-
ements.
[0016] Furthermore, an even number of antenna ele-
ments is provided, in particular wherein each antenna
element has an opposed antenna element.
[0017] Since the number of joint elements is an integer
multiple or an integer fraction of the number of antenna
elements, it can be ensured that the antenna elements
coupled with one loop, namely the opposing antenna el-
ements, as well as the respective loop are located in a
common antenna plane. This common antenna plane
has the center axis in its middle. Furthermore, the com-
mon antenna plane is perpendicular to the common base
part and/or the common cover part.
[0018] Particularly, each pair of opposing antenna el-
ements is located in its respective common antenna
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plane, wherein all common antenna planes intersect
each other in the center axis of the antenna array.
[0019] Generally, the capacitive coupling is provided
via at least one end of the antenna elements, particularly
via both ends of the antenna elements provided that the
antenna elements have two ends. Hence, the antenna
elements are capacitively coupled with the respective
loop via at least one end.
[0020] In fact, the antenna array provides directional
antenna patterns that are achieved by superimposing
electric and magnetic wave modes of the signals proc-
essed. The capacitive coupling of the antenna element
to the respective loop via the capacitance supports the
directional antenna patterns accordingly.
[0021] The sum of an electric field proportional part
and a magnetic field proportional part is applied to the
terminal(s) or rather end(s) of the antenna elements,
namely the at least one end. The directivity can be main-
tained frequency-independent over wide ranges. In par-
ticular, this allows realizing an improved omnidirectional
characteristics at low frequencies for higher gain and/or
sensitivity values as well as a continuous transition to
directional antenna patterns with increasing frequency.
[0022] An aspect provides that the capacitive coupling
is established via a discrete component that is located
between the respective antenna element and the dedi-
cated loop. Accordingly, a separately formed capacitor
may be interconnected between the loop and the dedi-
cated antenna element, wherein the discrete or rather
separately formed capacitor is electrically connected with
the antenna element and the dedicated loop, particularly
the common base part and/or the common cover part.
[0023] Alternatively, the capacitive coupling between
the respective antenna element and the dedicated loop
may be established by means of a space provided be-
tween the respective antenna element and the dedicated
loop. Accordingly, it is not necessary that a discrete com-
ponent is interconnected between the antenna element
and the dedicated loop, as both components of the an-
tenna array are spaced apart from each other by a certain
gap, thereby ensuring the capacitive coupling.
[0024] Another aspect provides that the antenna ele-
ments are (capacitively) coupled with the loops such that
a superimposition of a (signal) portion proportional to the
electrical field (E-field) and a (signal) portion proportional
to the magnetic field (H-field) is provided at the respective
ports of the antenna elements, resulting in a substantially
cardioid directional pattern. The ports of the antenna el-
ements correspond to the ends via which the antenna
elements are capacitively coupled with the loops.
[0025] In other words, electrical modes and magnetic
modes superimpose with each other at the respective
ports of the antenna elements. This ensures that the de-
sired directional pattern is obtained, namely the substan-
tially cardioid directional pattern. Hence, the directivity is
frequency-independent over a large frequency range.
[0026] Moreover, a higher gain and a higher sensitivity
are achieved, resulting in improved omnidirectional radi-

ation characteristics of the antenna array.
[0027] Further, the radiation characteristics pass over
into directed antenna patterns with increasing frequency.
Particularly, the pass over takes place in a continuous
manner. Accordingly, the antenna array is enabled to pro-
vide directed antenna patterns in contrast to the antennas
known in the state of the art, which use massive cylindri-
cal reflectors.
[0028] Generally, the antenna elements as well as the
loops may act as radiators.
[0029] Particularly, the antenna elements cover the
higher frequency ranges, whereas the loops cover the
lower frequency ranges.
[0030] Additionally, the loops produce or rather sup-
port the directional pattern of the antenna elements.
[0031] In fact, the loops may act as Huygens radiators.
Thus, the loops may have a substantially cardioid direc-
tional pattern.
[0032] Another aspect provides that the joint elements
comprise terminal ports for coupling signal voltages. The
terminal ports, particularly coupling portions at the termi-
nal ports, are dimensioned such that the effectual imped-
ance at the respective terminal port supports the direc-
tivity of the antenna elements as well as the directivity of
the loops. The signal voltages are coupled into the loops
via the terminal ports. Moreover, the signal voltages are
coupled from the loops via the terminal ports. This gen-
erally depends on the respective operation mode of the
antenna array, particularly the loops, namely whether a
transmission mode or rather a receiving mode is activat-
ed. The joint elements are provided between the base
part and the cover part.
[0033] Furthermore, the effectively terminating imped-
ance ensures that electrical and magnetic field compo-
nents are decoupled from the loops in substantially equal
portions, which results in the substantially cardioid direc-
tional pattern.
[0034] Particularly, the terminal ports may be connect-
ed with coupling elements that have an influence on the
radiation pattern. The coupling elements provided are
equal, thereby having the same influence on the respec-
tive antenna elements.
[0035] Generally, the coupling elements have an ef-
fective impedance between the terminal ports associated
with a single antenna element, which influences the di-
rectivity of the loops and the antenna elements as well.
[0036] Particularly, the impedance or rather the cou-
pling elements are chosen such that the loops act as
Huygens radiators, resulting in the (substantially) cardi-
oid directional patterns.
[0037] Another aspect provides that the terminal ports
are connected with an amplifier. The amplifier may be
established as a low-noise amplifier. Accordingly, the an-
tenna array, when operated in its receiving mode, en-
sures that the signals received via the loops are amplified
by means of the (low-noise) amplifier. The signals pro-
vided by the loops are preferably decoupled via the low-
noise amplifiers, which can be operated approximately
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at noise matching, namely with the lowest possible noise
figure.
[0038] Another aspect provides that the terminal ports
of the joint elements, which are located opposite of each
other, are connected with a subtraction circuit. Accord-
ingly, the joint elements are associated with antenna el-
ements located at opposite locations with respect to the
circular array. The antenna elements facing towards op-
posite ends are connected with each other via the sub-
traction circuit, for instance a differential transformer.
This ensures that a sinusoidal directional pattern can be
achieved. In fact, this specific directional pattern can be
used for direction finding, particularly direction finding
techniques according to the Watson-Watt method. In
case of receiving signals, the magnetic field component
of the incident wave can be decoupled and all compo-
nents that originate from currents in the center of the
antenna array, e.g. from lines, may be suppressed effec-
tively.
[0039] Further, the antenna elements may be loaded
with additional impedance elements. The additional im-
pedance elements may be used for reducing parasitic
influences of the antenna elements among each other,
which may have an influence on the radiation character-
istics. The additional impedance elements may have an
influence on the current distribution on the antenna ele-
ments at frequencies above the first resonance. Moreo-
ver, the additional impedance elements control the cou-
pling of the antenna elements among each other, thereby
reducing parasitic effects.
[0040] According to another aspect, a common printed
circuit board is provided to which the antenna elements
and the loops are connected. The antenna elements and
the loops may be located on the common printed circuit
board. The common printed circuit board may be located
in a symmetric plane of the circular array such that its
influence on the directional pattern is minimized appro-
priately. Moreover, the manufacturing costs are reduced,
as the coupling capacities provided between the antenna
elements and the loops are established in a reproducible
manner.
[0041] Another aspect provides that the loops and the
corresponding antenna elements are connected with a
separator filter, thereby ensuring that (extremely) wide
frequency bands can be covered. Accordingly, an inter-
nal antenna section established by the loops is provided,
which is used for the lower frequency ranges. Further,
an outer antenna section established by the antenna el-
ements is provided, which is used for the higher frequen-
cy ranges. In case that only a single antenna output is
intended, the respective parts can be connected together
via the separator filter.
[0042] In addition, outputs of the antenna elements
may be split into two parts, wherein one part of the outputs
of the antenna elements is connected with a summing
network, also called summing circuit. For direction finding
purposes, a reference antenna without any directional
characteristics may be required. The antenna elements

connected with each other by the summing network pro-
vide a direction-independent radiation pattern such that
they together can act as the reference antenna for direc-
tion finding purposes.
[0043] Another aspect provides that additional anten-
na elements are located on the cover part. The additional
antenna elements are particularly located on a side of
the cover part that faces away from the common base
part. Therefore, the antenna array may provide additional
antenna elements in order to increase the operational
frequency range of the entire antenna array.
[0044] Further, a cable guide may be located in the
center of the antenna array. The cable guide can be used
for guiding signals of the additional elements that are
located on the cover part.
[0045] At least one ferrite component may be associ-
ated with the cable guide. This ensures that the cable
guide does not have an influence on the signals received
by the antenna elements establishing the circular array.
[0046] The joint elements may connect the common
base part with the common cover part. Thus, the joint
elements are electrically connected with the common
base part and the common cover part. As mentioned
above, the joint elements may have terminal ports that
ensure to operate the loops as antennas. Put differently,
the loops contribute to the overall radiation pattern of the
antenna array.
[0047] Particularly, the several antenna elements are
established by dipole antenna elements or by monopole
antenna elements.
[0048] Further aspects and advantages of the claimed
subject matter will become more readily appreciated as
the same become better understood by reference to the
following detailed description when taken in conjunction
with the accompanying drawings. In the drawings,

- Figure 1 schematically shows an antenna array ac-
cording to a first embodiment,

- Figure 2 schematically shows an equivalent circuit
along the lines A-B of the antenna array shown in
Figure 1,

- Figure 3 schematically shows a top view on the an-
tenna array shown in Figure 1, which is perpendic-
ular to the one of Figure 2,

- Figure 4 shows an antenna array according to an-
other embodiment,

- Figure 5 shows the view of Figure 2 for a specific
embodiment,

- Figure 6 shows the view of Figure 2 for another em-
bodiment,

- Figure 7 shows the view of Figure 2 for an alternative
embodiment,
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- Figure 8 shows the view of Figure 2 for a further
embodiment, and

- Figure 9 shows an overview of four different radiation
patterns obtained by the antenna array according to
the invention.

[0049] In Figure 1, an antenna array 10 is shown that
comprises several antenna elements 12 that are ar-
ranged in a circular array, thereby establishing an omni-
directional antenna.
[0050] In Figure 2, an equivalent circuit of the antenna
array 10 along the lines A-B of Figure 1 is shown, whereas
Figure 3 shows a top view on the antenna array 10, there-
by revealing that the several antenna elements 12 are
arranged in a circumferential manner, namely on a circle.
[0051] In addition, the antenna array 10 comprises sev-
eral loops 14 that are capacitively coupled with the an-
tenna elements 12 via the end(s) of the antenna elements
12. The loops 14 are illustrated in Figure 1 by the dashed
lines.
[0052] In fact, the loops 14 are established by a com-
mon base part 16, a common cover part 18 located op-
posite to the common base part 16 as well as joint ele-
ments 20 that interconnect the base part 16 and the cover
part 18 with each other.
[0053] As shown in Figures 2 and 3, the several loops
14 are located within the circular array established by the
several antenna elements 12. In other words, the anten-
na elements 12 are located along a shell surface of a
cylinder that encompasses a space in which the loops
14 are located, thereby ensuring a compact antenna ar-
ray 10. The joint elements 20 of the loops 14 are also
located on a shell surface of a cylinder that, however,
has a smaller radius compared to the one associated
with the antenna elements 12.
[0054] The respective cylinders associated with the
antenna elements 12 and the joint elements 20 respec-
tively have a common symmetry axis A as shown in Fig-
ures 1 to 3. The symmetry axis A corresponds to the
center axis of the antenna array 10.
[0055]  Figure 3 further reveals that the common cover
part 18 covers the loops 14 in a top view on the antenna
array 10, whereas the antenna elements 12 are dis-
tanced from the loops 14 in a radial manner. Accordingly,
the antenna elements 12 are not covered by the common
cover part 18 in the top view on the antenna array 10.
[0056] The capacitive coupling between the antenna
elements 12 and the loops 14 may be established by a
discrete component 22, for instance a separately formed
capacitor as shown in Figure 1, which is connected with
the ends of the antenna elements 12 and the loops 14,
particularly the common base part 16 and/or the common
cover part 18.
[0057] Alternatively, the capacitive coupling between
the antenna elements 12 and the loops 14 may be es-
tablished by a certain distance or rather gap provided
between the antenna elements 12 and the respective

loop 14, particularly the common base part 16 and/or the
common cover part 18, such that the space provided en-
sures the capacitive coupling.
[0058] In addition, the joint elements 20 associated
with each of the antenna elements 12 may have at least
one terminal port 24 labeled with "a" and "b" in the em-
bodiment shown in Figure 1.
[0059] The terminal ports 24 may also be called cou-
pling ends or rather coupling points, as they are used for
coupling signal voltages processed by the loops 14. In
fact, the signal voltages may be coupled into the loops
14 via the terminal ports 24 for transmission purposes.
Alternatively, the signal voltages are coupled from the
loops 14 via the terminal ports 24 for receiving purposes.
Accordingly, this depends on the respective operation
mode of the antenna array 10, particularly the loops 14.
[0060] For the respective coupling purposes, the ter-
minal ports 24 are connected with coupling elements 26,
for instance transformers and/or amplifiers.
[0061] The terminal ports 24 (together with the cou-
pling elements 26) are dimensioned such that an equiv-
alent impedance effective at the respective terminal
port(s) 24 supports the directivity of the antenna elements
12 as well as the directivity of the loops 14. Hence, the
equivalent impedance labeled with Zs in Figure 2 ensures
that electrical and magnetic field components are decou-
pled in substantially equal portions, resulting in the sub-
stantially cardioid directional pattern.
[0062] In general, the coupling elements 26 of the
loops 14 are made in a similar manner, wherein they are
dimensioned such that the impedance effective at the
terminal ports 24 of the joint elements 20 influence the
directional pattern of the loops 24 and the antenna ele-
ments 12 as mentioned above.
[0063] Moreover, the antenna elements 12 also com-
prise coupling members 27 used for coupling antenna
voltages. The antenna voltages may be coupled into the
antenna elements 12 via the coupling members 27 for
transmission purposes. Alternatively, the antenna volt-
ages are coupled from the antenna elements 12 via the
coupling members 27 for receiving purposes. According-
ly, this depends on the respective operation mode of the
antenna array 10.
[0064] Generally, the antenna elements 12 are capac-
itively coupled with the loops 14 such that a superimpo-
sition of a portion proportional to the electrical field (E-
field) and a portion proportional to the magnetic field (H-
field) is provided at the respective ports of the antenna
elements 12.
[0065] In the shown embodiment, the antenna ele-
ments 12 also comprise additional impedance elements
28 that reduce parasitic influences of the antenna ele-
ments 12 with respect to each other. Accordingly, the
additional impedance elements 28 prevent disturbing
resonances that may effect the directional pattern.
[0066] Generally, the number of joint elements 20 is
an integer multiple or an integer fraction of the number
of antenna elements 12, wherein an even number of an-
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tenna elements 12 is provided.
[0067] In the shown embodiment, the number of joint
elements 20 is twice the number of the antenna elements
12, as a single joint element 20 extends from the common
base part 16 towards the coupling member 26 or rather
from the common cover part 18 towards the coupling
member 26.
[0068] Furthermore, the number of loops 14 is an in-
teger fraction of the number of antenna elements 12, as
two antenna elements 12 are connected with each other
via a single loop 14 as shown in Figures 1 to 3. Accord-
ingly, each antenna element 12 has an opposing antenna
element 12 which are interconnected via the dedicated
loop 14.
[0069] Accordingly, it is ensured that the antenna ele-
ments 12 coupled with one loop 14, namely the opposing
antenna elements 12, as well as the respective loop 14
are located in a common antenna plane P, wherein the
antenna planes P for the respective pairs are illustrated
by the dashed lines in Figure 3.
[0070] In the embodiment shown in Figures 1 to 3, the
antenna elements 12 are established as dipole antenna
elements such that they are coupled with the respective
loops 14 via their opposite ends 30.
[0071] In Figure 4, the antenna array 10 comprises mo-
nopole antenna elements instead of the dipole antenna
elements shown in Figure 1. Thus, the antenna elements
12 are capacitively connected only via their single end
with the respective loops 14. The other ends of the mo-
nopole antenna elements are grounded on a common
ground that is established by the base part 16.
[0072] In Figure 5, the overview of Figure 2 is shown
for a different embodiment, as a subtraction circuit 32 is
provided that interconnects terminal ports 24 of joint el-
ements 20 that are located opposite to each other with
respect to the symmetry axis A.
[0073] The subtraction circuit 32 may be established
by a transformer, for instance a differential transformer.
The subtraction circuit 32 interconnected between the
opposite orientated terminal ports 24 ensures that a si-
nusoidal directional pattern of the antenna array 10, par-
ticularly the loops 14, is provided that can be used for
direction finding purposes, particularly according to the
Watson-Watt approach.
[0074] In Figure 6, it is shown that a common printed
circuit board 34 is provided to which the antenna ele-
ments 12 and the loops 14 are connected. In fact, the
antenna elements 12 as well as the loops 14 are located
on the common printed circuit board 34. The common
printed circuit board 34 is provided in a symmetry plane
S such that its influence on the radiation pattern is min-
imized.
[0075] In Figure 7, another embodiment is shown in
which the loops 14 and the corresponding antenna ele-
ments 12 are connected with a separator filter 36, thereby
ensuring that the antenna array 10 is enabled to cover
extremely wide frequency bands.
[0076] In Figure 8, another embodiment is shown that

comprises the common printed circuit board 34 as well
as additional antenna elements 38 located on top of the
common cover part 18, namely the side of the common
cover part 18 that faces away from the common base
part 16.
[0077] In addition, an internal cable guide 40, for in-
stance established by a tube, is provided that extends
along the symmetry axis A of the antenna array 10.
[0078] Moreover, a ferrite component 42 is provided
that encircles the cable guide 40, thereby protecting the
antenna elements 12 and the loops 14 effectively against
any influences of the cables or rather lines guided along
the cable guide 40.
[0079]  Figures 9a and 9b illustrate the frequency and
azimuth dependency of the antenna array 10 when in-
terconnecting the antenna elements 12 and the loops 14
via the separator filter 38 such that a single output is
provided. Particularly, Figure 9a illustrates the horizontal
directional pattern for the respective frequencies labelled
in the legend, whereas Figure 9b provides an overview
of the directional pattern of the entire antenna array 10
in dependency of the frequency.
[0080]  Figure 9c shows the directional pattern in de-
pendency of the frequency for the loops 14 separately,
whereas Figure 9d shows the directional pattern in de-
pendency of the frequency for the antenna elements 12
separately.
[0081] In general, Figure 9 reveals that improved om-
nidirectional characteristics at low frequencies are real-
ized for higher gain and/or sensitivity values as well as
a continuous transition to directional antenna patterns
with increasing frequency.
[0082] Therefore, the antenna array 10 has broad-
band/wideband characteristics while ensuring constant
directional characteristics and acceptable sensitivity.

Claims

1. An antenna array with several loops (14) as well as
several antenna elements (12), wherein the several
antenna elements (12) are arranged in a circular ar-
ray, wherein the several loops (14) are located within
the circular array established by the several antenna
elements (12), wherein the several loops (14) are
established by a common base part (16), a common
cover part (18) and joint elements (20), wherein the
number of joint elements (20) is an integer multiple
or an integer fraction of the number of antenna ele-
ments (12), and wherein each of the antenna ele-
ments (12) is capacitively coupled with a respective
loop (14) of the several loops (14).

2. The antenna array according to claim 1, character-
ized in that the capacitive coupling is established
via a discrete component (22) that is located be-
tween the respective antenna element (12) and the
dedicated loop (14).
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3. The antenna array according to claim 1, character-
ized in that the capacitive coupling between the re-
spective antenna element (12) and the dedicated
loop (14) is established by means of a space provid-
ed between the respective antenna element (12) and
the dedicated loop (14).

4. The antenna array according to any of the preceding
claims, characterized in that the antenna elements
(12) are coupled with the loops (14) such that a su-
perimposition of a portion proportional to the electri-
cal field and a portion proportional to the magnetic
field is provided at the respective ports of the antenna
elements (12), resulting in a substantially cardioid
directional pattern.

5. The antenna array according to any of the preceding
claims, characterized in that the joint elements (20)
comprise terminal ports (24) for coupling signal volt-
ages, in particular wherein the terminal ports (24)
are dimensioned such that an effectual impedance
at the respective terminal port (24) supports the di-
rectivity of the antenna elements (12) as well as the
directivity of the loops (14).

6. The antenna array according to any of the preceding
claims, characterized in that the terminal ports (24)
are connected with an amplifier, particularly a low-
noise amplifier.

7. The antenna array according to any of the preceding
claims, characterized in that the terminal ports (24)
of joint elements (20), which are located opposite of
each other, are connected with a subtraction circuit
(32).

8. The antenna array according to any of the preceding
claims, characterized in that the antenna elements
(12) are connected with additional impedance ele-
ments.

9. The antenna array according to any of the preceding
claims, characterized in that a common printed cir-
cuit board (34) is provided to which the antenna el-
ements (12) and the loops (14) are connected, in
particular wherein the antenna elements and the
loops are located on the common printed circuit
board (34).

10. The antenna array according to any of the preceding
claims, characterized in that the loops (14) and the
corresponding antenna elements (12) are connected
with a separator filter (36).

11. The antenna array according to any of the preceding
claims, characterized in that outputs of the antenna
elements (12) are split into two parts, wherein one
part of the outputs of the antenna elements is con-

nected with an summation circuit.

12. The antenna array according to any of the preceding
claims, characterized in that additional antenna el-
ements (38) are located on the cover part (18), par-
ticularly a side of the cover part (18) facing away
from the common base part (16).

13. The antenna array according to any of the preceding
claims, characterized in that a cable guide (40) is
located in the center of the antenna array (10), in
particular wherein at least one ferrite component (42)
is associated with the cable guide (40).

14. The antenna array according to any of the preceding
claims, characterized in that the joint elements (20)
connect the common base part (16) with the common
cover part (18).

15. The antenna array according to any of the preceding
claims, characterized in that the several antenna
elements (12) are established by dipole antenna el-
ements or by monopole antenna elements.
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