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Abstract

This paper discusses the calculation of theoretical values for the signal
levels throughout the the radio astronomy receiver.

1 Introduction

It is important to know the contributions of the different stages in the radio
astronomy receiver. At every stage in the receiver the noise contributions can
be calculated and the signal strength up to that point can be found.

2 Theory

In order to find the noise temperature contribution offered by an impedance we
use the following equation from Jonas (2005) :

TN =
1−G

G
TP (1)

Where TN refers to the noise temperature and TP refers to the ambient
temperature

We define our temperatures as :

ambient 293 K
hot 373 K
cold 80 K

Table 1: Approximate temperatures

The output of a stage is equal to the noise introduced at that point summed
with the noise from the output from the prior stage, and then multiplied by the
gain of the current stage.
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Tout = (Tin−1 + TN )×Gain (2)
w = k ×B × Tout (3)

Power is related to this total noise temperature by equation 3, where k is
Boltzmann’s constant and B is the bandwidth of the noise.

3 Procedure

Most of the figures were given. The remaining noise temperatures were calcu-
lated within Excel using equation 1. The total signal at each point is calculated
using equation 2 and subsequently equation 3. Since the first 3 stages have
unlimited bandwidth the total work is undefined at these stages.

4 Results

Figure 1: Temperatures & gains throughout a radio astronomy receiver
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Figure 2: Excel table showing the power of the signal at stages throughout a
radio astronomy receiver

5 Conclusion

The power signals are relatively weak when considered in watts. An interesting
point is that for low signals, the attenuators can actually behave as amplifiers
as they introduce more noise then the original signal possessed.
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