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Large and lightweight antenna for space use consists of a mesh surface, a spatially determined cable
network, and deployable truss structure. Highly RF reflective parabola surface is composed of a lot of
triangular facets to achieve the required parabola shape within the required precision. Accuracy of the surface
is depended on the size of the facet, and the amount of gain loss strongly depend on the surface root mean
square (RMS) value. Therefore, higher surface accuracy is achieved by increasing the density of the net
structure. However, as the facet divisions increases, the number of cables connected to the outermost increase.
As a result, the sag shape of surface cable increase to tension ratio of the cable. Therefore, the effective
aperture diameter of the antenna become smaller. In addition, the weight of the deployable truss structure
increases to ensure rigidity. However, it is important to reduce antenna weight. This paper describes a new
topology that reduce the support structure load without changing effective aperture diameter.
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Fig. 2 The relationship between sag ratio,
Edge cable tension and Reaction force
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Table 1 Analysis condition of cable network

Antenna diameter 5000mm
Focal length 4000mm
Support structure 1000mm
height
Offset angle Odeg
Number of facets 5
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