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Abstract

This paper investigates the effect of swapping the first 2 amplifiers in
a radio astronomy receiver.

1 Introduction

The interaction between the various units that comprise the radio receiver is
fairly complex and some seemingly minor rearrangements of the hardware can
catch the uninitiated unaware.

2 Theory

Figure 1: Receiver with first two amplifiers swapped
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3 Procedure

The amplifiers in the existing receiver must be physically interchanged as shown
in figure 1. The experimental procedure is identical to that taken in Carr (2005).

4 Results

Figure 2: Table of results for system temperature with amps swapped

temperature calculated uncertainty units
TN 85.2 3.4 K

TNswapped
142.4 4.0 K

Table 1: Comparison of original and swapped noise temperatures

5 Discussion

The swapping of the amplifiers increases the noise temperature of the system
by 57.18 K. Any noise initially introduced into the system dominates the rest
of the noise contributions throughout the rest of the receiver. It is therefore
desirable to set the noise injected at the first stage of the receiver as low as
financially possible. Even seemingly small deviations in noise characteristics
result in pronounced differences following the amplification of the first amplifier.

6 Conclusion

The further up the circuit noise is introduced, the more important it is. It
is therefore of the utmost importance to utilise the highest quality amplifier
available in the first stage of the receiver.
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