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Kraus, “Antenna” 1950.

The anarture afficiencvy ¢ may then be exprcssed as

Balanis, “Antenna Theory’ . 2005.
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The aperture efficiency is generally the product of the

Baars, “The Paraboloidal Reflector Antenna”. 2006.

1. fraction of the total power that is radiated by the feed, intercepted, ____ _______
by the reflecting surface (generally known as spillover efficien

2. uniformity of the amplitude distribution of the feed pattern ov
the reflector (generally known as taper efficiency €;)

3. phase uniformity of the field over the aperture plane (generally
efficiency €,) =1

4. polarizationpuniformity of the field over the aperture plane (gen T4 = T s Thr Tp Tle 11 e 42
polarization efficiency €,)

5. blockage efficiency e,

6. random error efficiency €, over the reflector surface

p!
separate "efficiency components". Following, for instance, Kraus (1966, Ch. 6.25b),
we can write the aperture efficiency as the product of a number of individual compo-
nents:

where 7; = illumination efficiency of the aperture by the feed function (“taper”)

Thus in general 75 = spillover efficiency of the feed (and subreflector, if present)

n, = radiation efficiency of the reflector surface (ohmic loss)

€ap = EsE1EpExEYE,

1, = polarisation efficiency of the feed-reflector combination

n. = surface error efficiency (“Ruze loss”™), also called scattering efficiency

| elc.

n¢= focus error efficiency (both lateral and axial defocus)

n» = blocking efficiency due to quadripod, subreflector, other obstruction.
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Backward Radiation Scattered Radiation

N

}g g Radiation
Absorbed

P tx P rad, 1 P abs,?2 P X
XNix,1 XMcoup,1-2 XMix 2




E—L#HES: EMEg

MNpair = P MNtx,1 * Tlcoup,1-2 * Trx,2
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