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Abstract

Asymptotic and exact techniques used to estimateC Hddtween various types of antennas are presented.
Typical geometries considered include patch arragranas and horn antennas.

1. Introduction

EMC calculation between antennas operating at metér wavelengths usually require the use of hybrid
methods in order to cope with problems of largeteileal size.

Such a method is presented in this paper takirgnasxample the coupling between antennas on theriglige
payload. Several problems which combine exact (bkkthf Moments (MoM)) and asymptotic techniques are
commented in this paper :

» the analysis of one single patch element,

« the far field calculation of a patch array antenna,
« the coupling between array antennas,

» the coupling between array and horn antennas.

Surfaces considered for the asymptotic analysislaseribed analytically. Skybridge payload may bscdibed
as a set of plates of various shapes and cylindérs surface description simplifies the calculatiand
particularly allows a treatment of the scatteritgicture by contributors. These are the edgesyéinéces and
the creeping waves on curved surfaces. For eaebtitin considered, the scattered field level iswated and
the contributors are identified.

The MoM technique is used both for the calculatadnone elementary patch and for calculations omhor
antennas. Any modes combination or wire probes withage sources arrangement may be considered. The
MoM technique major drawback is related to the megmsize required to perform the computation. Howeve
symmetrical properties of the structure may be iciemed in order to reduce this size.

2. Interactions between patch array antennas

Interactions between different array antennas maly de addressed using asymptotic techniques. As an
example we consider hereafter the case of 2 anseapyroximately 100 patches each and orientedcim away

that the second one may intercept a part of theeqa(sidelobes interaction) which may degradepttimary
pattern.

The pattern of the primary antenna is plotted beloWas been obtained by executing the succestyes:
» get the pattern of one elementary patch. The Vicifi this elementary patch is taken into

account in order to take care of interactions wlign nearest elements. This is done using
the MoM technique.



» approximate numerically the far field pattern aétblementary patch
e calculate the far field pattern of the array antemaproducing the elementary pattern

modulated by the proper feeding coefficients atrigbt location of each patch. The array
amplification factor is in that way automaticallynghesized.

For the result presented below, the transmittirtgrama. makes an elevation angle equal to 51° wiperet to the
reference plane supporting the different antennas.
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The nearest antenna is described as a collectisimgfie shape elements : plates (elliptic and pmigds) and
elliptic cylinders. Both reflected and scattereglds are considered. The calculation techniquéhgreUTD or
equivalent current technique depending on the Spemometry considered.

Considering one single patch of the transmittingeana and the scattering by the overall nearesinaat may
lead to a high level scattered field. Considerilighe elementary patches together gives a reshittwdoesn't
degrade the main lobe pattern. This is due to doe that the array amplification factor does noplkiy the

scattered fields which behave as random signals fsoe patch to the other. In particular the scadtdield

phase changes arbitrarily from one patch to the op& due to the fact that the scattering pointsrandomly
distributed on the structure.



including interactions with the nearest antenna
elevation angle 51°
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3. Interactions between an array antenna and a horn antenna

The field transmitted by the array antenna is stillculated using the technique presented above.fiEld
transmitted into the horn considered as a receigimgnna is calculated by the MoM technique. Inrtteghod
we have implemented all the s-matrix parametersalailated.

In the case, the horn is considered as a tranemititenna, the scattered field is given by eqoatio
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(1)

with Sg the horn surface and O a waveguide crosBosewhere only transmitting modes corresponding t
e, and h,are considered.

Forward and backward waves are calculated in otdeobtain the VSWR obtained from the reflection
coefficientl” which satisfies the following equation :

(1+T7)E, = Eg 2)

In the case the horn is considered as a receivibgnaa, the incident field radiated by the arrateana is
calculated at each point of the triangular meste fFfansmission coefficient is then :

TE, = Eg (3)

The current variation along the horn is represeb&ldw. The skew appearance when the horn is ipteEm is
related to the orientation of the z axis with retge the main lobe axis of the incident pattern.
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The current density along the meridian line is teldtnext figure for both transmission and receptiases.
Current discontinuities are related to radius vemes on the horn.

current density along the meridian line
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4, Conclusion

The methods presented allow to consider a largetyasf problems. The asymptotic technique is usedn the
electrical size of the structure exceeds a sigmifioumber of wavelengths. The MoM technique alltavsbtain
the input impedances and/or the VSWR. Moreoverctieulation of s-matrix parameters allow to includehe
budget link additional devices such as an Ortho &guhction Transducer (OMT).

Regarding the budget link and the margins to bertak different stages on the platform, the softwaesented
constitutes a powerful tool from the system pointiew.



