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1 Introduction

The 10.7cm Solar Flux measurements distributed by the National Research Council of Canada are
a useful calibration tool for antenna measurements. The source is definitely in the far field of the
antenna, and the measurements are consistent and accurate. In addition the same source can be
seen simultaneously by antennas over a large geographic area, making it possible to tie together the
calibration of many antennas. However, problems encountered when using the 10.7 cm solar flux for
calibrating antennas include: (i) relating those values to antenna calibration at other frequencies, (ii)
that the sun is not a point source; it is a disc, and not always uniformly bright, (iii) there are only
three precise measurements made each day. In this paper we discuss the use of the 10.7 cm solar flux to
calibrate antennas and methods to address the difficulties listed above. To safely apply these methods
something has to be known about the character of the signals and the radio astronomical techniques
used to measure them. Some background information is therefore included.
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3 Basic Radio Astronomy

Most of the signals observed in radio astronomy are produced by the interaction of individual electrons
with ions and/or magnetic fields. Each interaction produces a short pulse, which has a bandwidth
equal to 1/t,, where t, is the pulse duration. Not all interactions produce pulses of equal amplitude or
duration, and the pulses are not generally produced at a constant rate. The result of very large numbers
of electrons making such pulses independently of one another is a broad band of more-or-less white noise.
There is some frequency dependence, especially in some mechanisms and propagation conditions, but
the spectrum is broad, extending from kHz to many GHz. The power involved is usually specified in
terms of spectral density, i.e. watts per Hz of bandwidth. The amount of power received is equal to
the spectral density multiplied by the bandwidth of the receiver. In general, bandwidths are as large
as interference and engineering will allow.

If these pulses are narrower than the receiver bandwidth (which in general they are), the receiver RF
and IF systems act as a low-pass filter which stretches the pulses to duration ~ 1/B, where B is the pre-
detection bandwidth in Hz. In essence, the receiver is taking samples at a rate of ~ B per second. After
detection there is a low-pass filter of time-constant 7
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