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POLARIZING ANTENNA FOR A MAGNETIC 
RESONANCE APPARATUS 

BACKGROUND OF THE INVENTION 

0001) 1. Field of the Invention 
0002 The present invention is directed to a polarizing 
antenna for a magnetic resonance apparatus for at least 
irradiating into an imaging Volume Surrounded by the 
antenna, of the type having two longitudinal conductors or 
a multiple thereof that are arranged parallel to an axis with 
the same lateral spacing and are terminated with electrically 
coupled end rings, with the size or the length of the imaging 
Volume being dependent on the Spacing of two end rings 
terminating the longitudinal conductors. 

0003 2. Description of the Prior Art 
0004. In magnetic resonance tomography, the quality of 
the diagnostics is dependent on obtaining an artifact-free 
image of the pathology in the region of interest, referred to 
as the "field of View'. Dependent on the application, image 
acquisition areas of different sizes are needed. When only 
relatively Small body regions are acquired Such as, for 
example, parts of the head, the heart or a dislocated joint, 
then the region of interest is Small, whereas a large imaging 
area is needed for acquiring the Spinal column or in the 
framework of angiography exposures. Antennas of different 
sizes that enclose different imaging Volumes within which 
an image can be acquired are employed for the implemen 
tation of these different examinations. This means that 
different magnetic resonance apparatus or accessory parts in 
the form of local antennas must be used for different 
examinations. Another problem is that, given employment 
of the antenna for reception of the radiofrequency signals as 
well, a large irradiation region has a negative influence on 
the Signal-to-noise ratio. Volume coils that enclose the 
imaging volume or the field of view (for example, the brain 
cavity in fact image Such a Volume as well as possible. With 
a larger imaging Volume, however, the Volume coil receives 
a great deal of noise, which leads to a decrease of the 
Signal-to-noise ratio and thus to a degradation of the image 
quality. Making the irradiation region, and thus the mea 
Surement volume, Smaller, in contrast, leads to a clear 
enhancement of the Signal-to-noise ratio, and thus to an 
improvement of the image quality, Since the Signals are 
influenced Significantly leSS by basic noise. In comparison 
thereto, Small antennas are optimized in View of the Signal 
to-noise ratio and a lower power consumption, but have only 
a Small imaging Volume. As a result of the antenna design, 
the examining physician is forced to employ a magnetic 
resonance apparatus with a large or Small antenna-if avail 
able-dependent on the type of examination. When, for 
example, only a magnetic resonance apparatus having a 
large antenna is available on Site, then the disadvantages in 
View of the noise and, possible image artifacts deriving from 
an examination of a relatively Small region of interest must 
be accepted. Another goal in the framework of Such exami 
nations is to minimize the radiofrequency power emitted 
into the patient given optimized System power, and to not 
exceed the limit values for the absorption of radiofrequency 
energy, referred to as the “specific absorption rate” (SAR). 
Again limits are reached when a relatively Small region of 
interest is to be examined but the existing antenna or Volume 
coil covers a large imaging Volume, Since the patient is 
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unnecessarily Subjected to radiofrequency energy in regions 
outside the imaging Volume that is actually required for the 
region of interest. 

SUMMARY OF THE INVENTION 

0005. An object of the present invention is to provide a 
polarizing antenna of the type initially described that allows 
a flexible operation of a magnetic resonance apparatus to 
satisfy the different demands associated with different 
examinations. 

0006. This object is inventively achieved in a polarizing 
antenna of the type initially described wherein the longitu 
dinal conductors have a number of end rings allocated to 
them with which the longitudinal conductors can be termi 
nated in resonant fashion and that can be optionally con 
nected in a resonant coupling connection with the longitu 
dinal conductors for varying the imaging Volume that can be 
irradiated. 

0007. The inventive antenna allows the size of the imag 
ing Volume to be varied by Selectively connecting (cutting 
in) one or more end rings that terminate the longitudinal 
conductors. The attending physician thus can Select the 
imaging Volume in the way that is most expedient for the 
examination to be undertaken. There is thus the possibility 
of lengthening or shortening the antenna in Steps dependent 
on the position of the end rings. The inventive antenna thus 
combines the advantages of a long antenna or Volume coil 
with those of a short antenna or Volume coil since the 
characteristic can be arbitrarily switched dependent on the 
application. The quantity of radiofrequency energy emitted 
into the patient can be minimized while Simultaneously 
achieving a high image quality as a result of a Suitable 
Selection of the imaging Volume required for the examina 
tion. An extremely flexible examination of the patient is thus 
available to the physician by a corresponding adaptation of 
the antenna design to the examination to be undertaken. 
0008. In an embodiment of the invention the end rings are 
arranged at a number of Specific positions with reference to 
the longitudinal conductors. In this embodiment of the 
invention, the end rings are distributed along the length of 
the longitudinal conductors, i.e. the effective length of the 
longitudinal conductors can be varied by corresponding 
cut-in of one or two end rings between which the imaging 
Volume is defined. Each connectable end ring can be com 
posed of a number of transverse conductors that are arranged 
at the Specific longitudinal positions between the longitudi 
nal conductors and that can be coupled to the longitudinal 
conductors via Switchable conductor connections. AS 
needed, these transverse conductors of an end ring are 
coupled to the longitudinal conductors via the Switchable 
connections and the termination of the longitudinal conduc 
tors is thus effected. 

0009 Inventively, the conductor connections be capaci 
tor arrangements that form resonant locations and to which 
a Switch means for opening and closing the connection is 
allocated. A resonant termination ensues in a simple way via 
the capacitor arrangements, the connection being opened or 
closed with the Switch connecting or disconnecting for the 
end ring to the longitudinal conductors. 

0010. In one embodiment, the Switch can be an imped 
ance transformation circuit, with a separate Switch allocated 
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to each capacitor arrangement. This impedance transforma 
tion circuit, which is also called a 2/4 circuit, makes it 
possible either to Switch the capacitor arrangement into 
resonance in order to Switch the end ring into a terminating 
connection, or to cancel the resonant condition and decouple 
the end ring. 

0.011 Alternatively, the Switch can be fashioned as an 
electromechanical Switch, with a separate electromechanical 
Switch allocated to each capacitor arrangement or a central 
Switch for opening and closing the connections can be 
provided for each end ring. In this embodiment, the line 
connections thus are electromechanically Switched, either 
centrally or decentrally. 

0012. In another embodiment, the Switch can be a semi 
conductor Switch, with a separate Semiconductor Switch 
allocated to each capacitor arrangement. Alternatively, a 
central Semiconductor Switch can be provided for each end 
ring, via which the line connections are opened or closed. 
Expediently, semiconductor Switches in the form of PIN 
diode Switches are employed. 

0013 Inventively, Switchable end rings can be exclu 
Sively employed, i.e., each end ring allocated to the longi 
tudinal conductors can be coupled to the longitudinal con 
ductors as needed, So that this can be terminated by the 
respective end ring. In this embodiment, thus, two end rings 
must be cut in for the termination. In an alternative embodi 
ment the longitudinal conductors are terminated with a 
non-Switchable end ring in the region of one end, with the 
imaging Volume being defined between this and one of the 
Switchable end rings arranged distributed along the length. 
In this embodiment. This is especially advantageous, for 
example, where mainly head exposures ensue. The imaging 
Volume can be defined between a non-Switchable end ring 
arranged at the longitudinal conductor end, this representing 
a fixed resonant termination, and a Switchable end ring 
arranged distributed over the length. In the case of a head 
exposure, for example when only the brain is to be exam 
ined, the end ring lying closest to the fixed end ring is cut in. 
A neighboring end ring is cut in instead of the first for an 
exposure of the entire head. A third end ring is cut in for the 
termination when, for example, the neck region also is to be 
acquired. In this case as well, the non-Switchable end ring 
can be composed of a number of transverse conductors 
arranged between the longitudinal conductors at a common 
end region, these being connected to the longitudinal con 
ductors via capacitor arrangements, which form resonant 
locations, in this case, however, the connections are not 
Switchable, as stated. It should be noted that exactly two end 
rings are always needed to function for imaging, one or both 
thereof being Switchable, as described. 

0.014. The above-described embodiment is designed as a 
high-pass antenna. An alternative design of the polarizing 
antenna, which, like the first embodiment functions as a 
linearly polarizing antenna given employment of two lon 
gitudinal conductors, and as a circularly polarizing antenna 
given employment of at least four longitudinal conductors, 
is designed as a low-pass antenna. In this low pass embodi 
ment at least one end of the longitudinal conductors is 
connected to a first end ring that is in turn followed by at 
least one further, neighboring end ring, and the longitudinal 
conductors can be terminated via each of the end rings. In 
this embodiment, each longitudinal conductor is "length 

Dec. 6, 2001 

ened” with end rings. In order to enable this, it is inventively 
provided that the first end ring is composed of a number of 
first and Second transverse conductors arranged following 
one another in the circumferential direction. Each first 
transverse conductors are connected to a longitudinal con 
ductor via a capacitor arrangement and to the Second trans 
verse conductors via a Switchable line connection. This end 
ring, or every end ring, is composed of further first and 
Second transverse conductors connected via Switchable line 
connections, the first transverse conductors thereof being 
connected via further capacitor arrangements to the first 
transverse conductors of the preceding end ring. The capaci 
tor arrangements are designed Such that, dependent on the 
end ring that is cut in, the capacitor arrangements that are 
activated form the resonant capacitance. The longitudinal 
conductors, thus, are lengthened by the first transverse 
conductors of the respective end rings, with these first 
transverse conductors being connected to the longitudinal 
conductors or to one another via capacitor arrangements. 
These Series-connected capacitor arrangements are designed 
Such that the required resonant capacitance always occurs 
regardless of which end ring is cut in. The cut-in of the 
individual end rings ensues with the Switchable connections 
between the first and Second transverse conductors of each 
and every end ring. When, for example, the Second end ring 
is to be cut in, then the connections of the first end ring are 
opened; only the first transverse conductors are coupled to 
the longitudinal conductors via the capacitor arrangements. 
At the Second end ring, in contrast, the connections are 
closed, So that this end ring has a terminating connection to 
the longitudinal conductors. Of course, more than two end 
rings can be provided in the described way. 

0015. A separate Switch can be provided in each Switch 
able connection, or a central Switch can be provided for the 
Switchable connections of each and every Switchable end 
ring. The Switches can be mechanical Switches or Semicon 
ductor Switches, preferably in the form of PIN diode 
Switches. AS in the first embodiment, all Switch types that 
enable a dependable and defined cut-in of an end ring can be 
employed. 

0016. Here as well, Switchable end rings can be exclu 
Sively provided, i.e. both ends of the longitudinal conductors 
have a number of end rings in the above-described form. 
Alternatively the longitudinal conductors can be terminated 
with a non-Switchable end ring in the region of one end, with 
the imaging Volume being defined between this end ring and 
a Switchable end ring provided at the other end. 

0017. Inventively, the longitudinal conductors and/or the 
transverse conductors can be fashioned as ribbon conductors 
or rod conductors. The conductors are arranged on a cylin 
drical Surface, the cylinder of this Surface coincides with the 
axis of a cylindrical imaging Volume Surrounded by the 
antenna. 

0018. Even though single-piece longitudinal conductors 
can be employed, it has proven expedient, for Suppression 
any eddy currents that may be induced in the longitudinal 
conductors, for the longitudinal conductors to be composed 
of a number of conductor parts that are arranged parallel 
Side-by-side and proceed in longitudinal direction, and that 
are connected via capacitor arrangements enabling a flow of 
high-frequency currents. The capacitor arrangements typi 
cally have a capacitance between 1 and 20 nF. 



US 2001/0048393 A1 

DESCRIPTION OF THE DRAWINGS 

0019 FIG. 1 is a schematic illustration of a first embodi 
ment of an inventive antenna; 
0020 FIG. 2 is a schematic illustration for showing a 
portion of Second embodiment of an inventive antenna. 

DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

0021 FIG. 1 shows a first embodiment of an inventive 
antenna 1, which is a circularly polarizing antenna that is 
fashioned as a volume antenna for a diagnostic magnetic 
resonance apparatus. The antenna 1 has a cylindrical Struc 
ture and completely Surrounds a body part to be examined, 
for example head or trunk or extremities. The antenna 1 is 
dimensioned Such that the interior 2 it Surrounds as an 
imaging Volume has an optimally uniform Sensitivity for the 
magnetic resonance Signals provided within the body part to 
be examined. The antenna 1 is fashioned Substantially 
Symmetrical relative to an axis 3. AS can be seen, the antenna 
1 Surrounds a cylindrical volume. 
0022. The antenna 1 is composed of four longitudinal 
conductors that are all of the Same length L. The longitudinal 
conductors are arranged Symmetrically around the axis 3 
with the Same spacing. The angular distance of the longi 
tudinal conductors 4 from one another amounts to 90 in the 
illustrated example. Alternatively, to the arrangement of four 
longitudinal conductors shown in FIG. 1, it is also possible 
to provide, for example, eight or Sixteen longitudinal con 
ductors. If only two longitudinal conductors are provided, 
then the antenna represents a linearly polarizing antenna. 
0023. A total of four end rings 5, 6, 7, 8 are allocated to 
the longitudinal conductors 4, these being arranged at dif 
ferent positions Ls, Le, L7 and Ls with reference to the length 
Lof the longitudinal conductors. The number of longitudinal 
conductors can be arbitrarily Selected. Each of the end rings 
5, 6, 7, 8 serves for the termination of the longitudinal 
conductors 4 in order to vary the size of the effective 
imaging Volume that is Surrounded by the antenna 1. Each 
of the end rings 5, 6, 7, 8 is composed of transverse 
conductors 9 that are arranged between the longitudinal 
conductors at the Selected positions Ls, Li, L7 and Ls with 
the Same spacing from the axis 3 as the longitudinal con 
ductors 4. The transverse conductors 9 are coupled to the 
longitudinal conductors 4 via capacitor arrangements 10. 
The capacitor arrangements 10 respectively form resonant 
locations. In order to couple any arbitrary end ring 5, 6, 7, 
8 to the longitudinal conductorS Such that it terminates the 
longitudinal conductor, each connection 11 via which a 
transverse conductor 9 is connected to a longitudinal con 
ductor 4 has a Switch 12 allocated to it with which the 
connection can be opened or closed. Dependent on the 
Switch Status, an end ring is connected So as to terminate the 
longitudinal conductors (Switch 12 closed) or is uncoupled 
(Switch 12 opened). The Switch 12 can be an impedance 
transformation circuit (2/4 circuit) with which the resonant 
condition can be set or cancelled by means of a coil and of 
an additional capacitor. Alternatively, the Switch 12 can be 
an electromechanical Switch or a Semiconductor Switch in 
the form of a PIN diode switch. Any switch that enables a 
defined opening and closing of the connection is employ 
able. A central controller 13 is provided for the actuation of 
the Switch 12, so that the end rings 5, 6, 7, 8 can be coupled 
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or not via the controller 13. It is also possible to provide a 
central Switch arrangement for each one of the end rings 5, 
6, 7, 8 at the central controller 13, the connections being 
opened or closed thereby. 

0024 Dependent on the need, it is now possible for the 
attending physician to couple two end rings for the termi 
nation of the longitudinal conductors in an arbitrary way. 
When, for example, an examination of the Spinal column is 
to be implemented, it is expedient to use the largest possible 
imaging Volume. In this case, the end ringS 5 and 8 are 
coupled, i.e. the respective Switches 12 belonging to the end 
rings 5 and 8 are closed, whereas the Switches 12 of the end 
rings 6 and 7 are opened. The imaging Volume is thus 
defined by the positions of the end rings 5 and 8, or is 
dependent thereon. 

0025. When, for example, an examination of the head 
area is to ensue, it Suffices to connect the two end rings 7 and 
8, Since only a relatively Small imaging Volume is required 
in this case. In this case, thus, the Switches 12 of the end 
rings 7 and 8 are closed, whereas the Switches 12 of the end 
ringS 5 and 6 are opened. 
0026. Alternatively, it is possible to couple one of the end 
rings 5 or 8 in permanent termination with the longitudinal 
conductors, i.e. it is not Switchable and no Switches 12 are 
present at that end ring. In this case, the variable imaging 
Volume thus always extends between the fixed end ring, i.e. 
for example the end ring 5, and one of the Switchable end 
ringS 6, 7, 8. In addition to the arrangement of four end rings 
shown in FIG. 1, of course, it is possible to provide more 
end rings in a middle length Segment, these being capable of 
being coupled in the same way. 

0027. The longitudinal conductors 4 as well as the trans 
verse conductors 9 are ribbon conductors that are fashioned 
of one piece. Solely as an example, FIG. 1 shows the 
possibility of being able to use slotted longitudinal conduc 
tors, as shown with the longitudinal conductor 4a. This is 
composed of two conductor parts 4 that are fashioned as 
ribbon conductors and extend over the full length L. The two 
conductor parts 4' are coupled with a capacitor arrangement 
10' that has a capacitance in the range of a few nE. This 
design Serves the purpose of avoiding possible eddy currents 
that have a disadvantageous effect on the image exposure 
and can be induced in the longitudinal conductors. The 
capacitor arrangement 10" enables the flow of high-fre 
quency currents, whereas a flow of low-frequency eddy 
currents is Suppressed. When Slotted longitudinal conductors 
are utilized, then all employed longitudinal conductors are 
expediently fashioned in a corresponding way. It should be 
noted that more than two conductor parts 4" that are coupled 
via respective capacitor arrangements 10' are normally 
employed in Such cases. 

0028. Whereas the antenna shown in FIG. 1 is designed 
as a high-pass antenna, FIG. 2 shows an alternative embodi 
ment of an antenna 14 that is implemented as a low-pass 
antenna. Only a portion of the antenna 14 is shown; the basic 
Structure with the antenna elements cylindrically arranged 
around the axis 3 corresponds to that according to FIG. 1 in 
this respect. The same is true for the central controller 13. 
0029. A number of longitudinal conductors 15 are like 
wise present in the embodiment of FIG. 2, only two thereof 
being shown in the excerpt. The ends 16 of the longitudinal 
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conductors 15 are coupled to a first end ring 17. The first end 
ring 17 is composed of first transverse conductors 18 as well 
as of Second transverse conductors 19 that are arranged 
behind one another in circumferential direction. The first and 
Second transverse conductors 18, 19 are connected to one 
another via Switchable line connections 20, whereby each 
line connection in the illustrated example can be opened or 
closed via a Switch 21. These Switch 12 can be an electro 
mechanical Switch or a Semiconductor Switch that is 
arranged directly in the connection. There is also the poS 
Sibility of opening or closing the connections 20 via respec 
tive central Switch arrangement that are located at the central 
controller. Further, the first transverse conductors are con 
nected to the ends of the longitudinal conductors 15 via first 
capacitor arrangements. 

0.030. In the illustrated example, the first end ring 17 is 
followed by a Second end ring 23 that is likewise composed 
of first transverse conductorS 24 and Second transverse 
conductors 25. These, too, are connected to one another via 
respective line connections 26 with suitable Switches 27. 
The first transverse conductors 24 are again connected to the 
first transverse conductors 18 of the first end ring 17 via 
further capacitor arrangements 28. A third or fourth end ring 
can be added in a corresponding form. 

0.031 When, for example, the termination is to ensue 
with the end ring 23, then the Switches 27 are closed, i.e. the 
transverse conductorS 24, 25 are connected to one another. 
In contrast, the Switches 21 of the first end ring 17 are 
opened. In this case, the longitudinal conductorS 15 are 
lengthened by of the first transverse conductors 18 and 24, 
the capacitor arrangements 22 and 28 Serving this purpose. 
These capacitor arrangements 22, 28 are designed Such that 
the respective resonant capacitances are set as a result of the 
Series circuit of the arrangements, So that respective resonant 
locations are established. Here, too, the longitudinal con 
ductors are fashioned as ribbon conductors, like the first and 
Second transverse conductors, in order to homogenize the 
Sensitivity distribution in the imaging Volume and in order to 
realize a high degree of coverage in the circumferential 
direction with the longitudinal conductors. 

0.032 FIG. 2 shows the inventive fashioning of an 
antenna 14 in the region of an end of the longitudinal 
conductors. At the opposite end, the longitudinal conductors 
can be terminated with an end ring that permanently termites 
the longitudinal conductors that, for example, can be fash 
ioned of Suitable, non-Switched transverse conductors that 
are arranged between the longitudinal conductors, these 
transverse conductors are coupled to the longitudinal con 
ductors via corresponding capacitor arrangements at reso 
nant locations. In this embodiment, thus, the imaging Vol 
ume is always defined between the permanently terminating 
end ring and one of the Switchable end rings 17 and 23. 
Alternatively, there is the possibility of also providing a 
number of end rings at this end, So that an end ring for 
varying the size of the imaging Volume can also be Selec 
tively cut in at that location. 

0.033 Each of the inventive antennas 1, 14 is con 
nected-Via Signal terminals that are not shown in detail-to 
a known radiofrequency System for generating radiofre 
quency pulses that the antenna converts into an alternating 
field for the excitation of atomic nuclei, as well as to a 
reception System for the reception and evaluation of the 
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Signals that proceed from alternating fields of the precessing 
nuclear Spins picked up by the antenna. Since this System is 
known, it is not shown in detail for clarity. 
0034. Although modifications and changes may be sug 
gested by those skilled in the art, it is the intention of the 
inventor to embody within the patent warranted hereon all 
changes and modifications as reasonably and properly come 
within the scope of his contribution to the art. 

I claim as my invention: 
1. A polarizing antenna for a magnetic resonance appa 

ratus comprising: 
a plurality of longitudinal conductors, Said plurality being 

Selected from the group consisting of two and multiples 
of two, proceding along a longitudinal axis and being 
equidistantly spaced from each other; 

a plurality of end rings respectively disposed along Said 
longitudinal conductors and proceeding Substantially 
transverally to Said longitudinal conductors, Said plu 
rality of end rings including Switchable end rings, and 

a Switch arrangement for Selectively electrically coupling 
at least one of Said Switchable end rings to Said longi 
tudinal conductors to vary an irradiatable imaging 
volume defined by said at least one of said Switchable 
end rings and one other end ring in Said plurality of end 
rings, and respective lengths of Said longitudinal con 
ductors between Said at least one Switchable end ring 
and said one other of said end rings. 

2. A polarizing antenna as claimed in claim 1, wherein 
Said end rings in Said plurality of end rings are respectively 
disposed at Specified positions along a longitudinal length of 
Said longitudinal conductors. 

3. A polarizing antenna as claimed in claim 2 wherein 
each of Switchable end rings comprises a plurality of trans 
verse conductors respectively disposed between Said longi 
tudinal conductors at Said Specified positions, and wherein 
Said Switch arrangement comprises a plurality of line con 
nections respectively disposed between Said transverse con 
ductors and Said longitudinal conductorS operable to Selec 
tively couple Said transverse conductors to Said longitudinal 
conductors. 

4. A polarizing antenna as claimed in claim 3 wherein 
each of Said line connections comprises a capacitor arrange 
ment forming a resonant location connected to a Switch 
operable to open and close the line connection. 

5. A polarizing antenna as claimed in claim 4 wherein Said 
Switch is an impedance transformation circuit. 

6. A polarizing antenna as claimed in claim 4 wherein Said 
Switch is a mechanical Switch. 

7. A polarizing antenna as claimed in claim 4, wherein 
Said Switch is a Semiconductor Switch. 

8. A polarizing antenna as claimed in claim 7, wherein 
said semiconductor Switch is a PIN diode Switch. 

9. A polarizing antenna as claimed in claim 3 wherein 
each of Said line connections comprises a capacitor arrange 
ment that forms a resonant location, and wherein each of 
Said Switchable end rings has a central Semi-conductor 
Switch for opening and closing all of the line connections in 
that end ring. 

10. A polarizing antenna as claimed in claim 9 wherein 
said central Semiconductor Switch is a PIN diode Switch. 
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11. A polarizing antenna as claimed in claim 1, wherein 
each of Said end rings in Said plurality of end rings is a 
Switchable end ring. 

12. A polarizing antenna as claimed in claim 1, wherein 
Said longitudinal conductors have opposite ends, and 
wherein one end ring in Said plurality of end rings is a 
non-Switchable end ring electrically connected to Said lon 
gitudinal conductors at one of Said ends, and wherein Said 
non-Switchable end ring forms Said one other of Said end 
rings. 

13. A polarizing antenna as claimed in claim 12 wherein 
non-Switchable end ring comprises a plurality of transverse 
conductors disposed between Said longitudinal conductors at 
one of Said ends, Said transverse conducts being electrically 
connected to Said longitudinal conductors via a plurality of 
capacitor arrangements respectively forming resonance 
location. 

14. A polarizing antenna as claimed in claim 1 wherein 
Said longitudinal conductors have first and Second opposite 
ends, and wherein Said Switchable end rings include at least 
a first Switchable end ring and a Second Switchable end ring 
neighboring each other at Said first end of Said longitudinal 
conductors, either one of Said first and Second Switchable 
end rings being electrically coupled to Said longitudinal 
conductors by Said Switch arrangement to terminate Said 
longitudinal conductors at Said first end. 

15. A polarizing antenna as claimed in claim 12 wherein 
each of Said first and Second Switchable end rings comprises 
a plurality of alternating first and Second transverse conduc 
tors, Said first conductors of Said first Switchable end ring 
being respectively connected to said longitudinal conductors 
via respective capacitor arrangements and being connected 
to the Second transverse conductors in the first Switchable 
end ring via respective Switchable line connections, and 
wherein Said first transverse conductors of Said Second 
Switchable end ring are respectively connected to Said first 
transverse conductors of Said first Switchable end ring via 
respective further capacitor arrangements, and wherein Said 
first and Second transverse conductors of Said Second Swit 
chable end ring are connected to each other via respective 
Switchable line connections, Said Switchable line connec 
tions in Said first and Second Switchable end rings being 
respectively operable by Said Switch arrangement to Selec 
tively electrically couple one of Said first and Second Swit 
chable end rings to Said longitudinal conductors to terminate 
Said longitudinal conductors, with Said capacitor arrange 
ments forming resonant locations. 

16. A polarizing antenna as claimed in claim 13 wherein 
each of Said line connections comprises a Switch. 
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17. A polarizing antenna as claimed in claim 16 wherein 
each of Said Switches is a mechanical Switch. 

18. A polarizing antenna as claimed in claim 16 wherein 
each of Said Switches is a Semi-conductor Switch. 

19. A polarizing antenna as claimed in claim 18 wherein 
each of said semiconductor Switches is a PIN diode Switch. 

20. A polarizing antenna as claimed in claim 15 wherein 
each of Said first and Second Switchable end rings has a 
central Switch for Switching all of the Switchable line 
connections in that end ring. 

21. A polarizing antenna as claimed in claim 20 wherein 
Said central Switch is a Semi-conductor Switch. 

22. A polarizing antenna as claimed in claim 21 wherein 
said semi-conductor Switch is a PIN diode Switch. 

23. A polarizing antenna as claimed in claim 14 wherein 
each of Said end rings in Said plurality of end rings is a 
Switchable end ring. 

24. A polarizing antenna as claimed in claim 14 wherein 
Said plurality of end rings includes one non-Switchable end 
ring electrically connected to Said longitudinal conductors at 
Said Second end, and forming Said one other of Said end 
rings. 

25. A polarizing antenna as claimed in claim 1 wherein 
Said longitudinal conductors comprise conductorS Selected 
from the group consisting of ribbon conductors and rod 
conductors. 

26. A polarizing antenna as claimed in claim 1 wherein 
each of Said Switchable end rings comprises a plurality of 
transverse conductors, and wherein Said transverse conduc 
tors are conductorS Selected from the group consisting of 
ribbon conductors and rod conductors. 

27. A polarizing antenna as claimed in claim 1 wherein 
Said longitudinal conductors are disposed on a cylindrical 
Surface having a cylinder axis coinciding with Said longi 
tudinal axis. 

28. A polarizing antenna as claimed in claim 1 wherein 
each of Said longitudinal conductorS is a one-piece conduc 
tor. 

29. A polarizing antenna as claimed in claim 1 wherein 
each of Said longitudinal conductors a comprises a plurality 
of conductor parts disposed parallel to each other and 
proceeding in Said longitudinal direction, the conductor 
parts of each longitudinal conductor being connected to each 
other via capacitor arrangements allowing flow of high 
frequency currents between the conductor parts connected 
by the capacitor arrangements. 


