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power from directions which are slightly inclined with respect to the
electrical axis of the reflector. This effect compensates partly the de-
crease in the aperture efficiency and as a net result one expects that the
antenna temperature of an extended source decreases for a given axial
feed displacement more slowly than that of a point source. Curves (b) are
computed for the case where only the beam broadening has been considered.
The curves (c) show the actually measured change of the antenna temperatures
of the moon. The 6-cm measurements are in good agreement with the computed
curve, The 2-cm values change much less since in this case not only the
beam broadening but alsc the increase in the amplitude of the first four
side lobes compensates the decrease in aperture efficiency. Unfortunately,
the symmetry line of both focusing curves measured with the moon do not
coincide with the focal point determined from the point source measurements.
Measurenents of the antemna pattern at mm-wavelengths are also hampered
by the low flux density of the available point sources. A drift curve of
the sun or the moon through a radioc telescope is mathematically described
by a convolution of the antenna pattern with the brightness temperature
distribution of the extended source. Slide 5 shows a drift curve of the
sun through a 5-ft. telescope measured at a wavelength of 1.2 mm, The ex-
pected HPBW of the 5-ft telesmpe at this wavelength is about 3 minutes of
arc., It can be shown that with some reasonable assumptions concerning the
brightness temperature distribution of the sun, one obtains the antenna
pattern of the telescope by simply computing the derivative of the observed

drift curve. The scatter in the computed points is chiefly caused by
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statistical noise fluctuations in the drift curve. 1In order to obtain more
accurate results one has to average the derivatives of several drift curves.
This example may show that with the help of radio astronomical observations
one can measure antema characteristics even in a frequency range where no
alternate technique is available today.

Such evaluations of drift curves can also be used for a fine adjust-
ment of the focus position of mm-wave telescopes since the level of the first
side lobes is very sensitive to an axial deviation of the phase center from
the true focal point.

The positions of the strongest radio sources are known within an ac-
curacy of ten totwenty seconds of arc. In the pointing program the positions
of radio sources at various declinations are measured at different hour
angles. Then the positions indicagted by the telescope are cosmipared to
the true positions of the source. After correcting the results for the re-
fraction of the atmosphere, one obtains the position error of the telescope
as a function of the telescope position.

In the case of the NRAO 300-ft. telescope, which is at the moment the
worlds largest partially steerable radio telescope, the remaining pointing
error shows that the electrical axis points slightly higher than the indi-
cated telescope elevation. Assuming that this beam tilt is entirely due to
a radial feed displacement)one can compute this displacement. Siide 6 shows
the geometry of the 300-ft. reflector and feed. The computed feed deflection
toward horizon as a function of zenith distance is shown as a full curve.

The true feed deflection has been measured independently and the result of

this measurement is shown as a dashed curve. The comparison of the two
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curves showsthat the resulting beam deflection is only partially due to the
sag in the feed support legs. Obviously the reflector itself undergoes a
large scale deflection when tilted from zenith to horizon which amplifies
the effect of the axial feed displacement. It has been found in fact from
photogramme tric measurements that not only the position of the mechanical
axis of the reflectur but also its focal length changes. The 300-ft.
telescope has been equipped, therefore, with a remotely controlled focusing

sy stem.
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‘- Focusing curves measured with the NRAO 85(I)-foot telescope at A = 2.07 cm . - -
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