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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) :
1-G

Iy = e Tp (1)

Where Ty 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.



Tout = (ﬂn—l + TN) x Gain (2)
w = kXBXTyy (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

33dB T=80K
3548 T=130K
2250-2300 MHz
-0.46 dB T=3256K
-3dB T=2916K

Gretator -30dB T=300K
-15dB T=89725K
45dB T=500K

Figure 1: Temperatures & gains throughout a radio astronomy receiver



heated contrih B linear _[total w bwatts] w [dorn]
Ll a 373 0 1 37IER0Z

1 80 33 1905262 9.04E+05

2 30 35 3162378 286E+09

3 3285556 0457574906 09 257E+09 178E-06 -275E+01

4/ 2916118 -3 0501167 129E+08 B.80E-07 -305E+01

5 =30 0001 1.39E+06 B.90E-10 -6.05E+D1

6 8972474 15 0031623 411E+04 283E-11 -7.55E+01

7 500 45 362278 131E+08 GOTE-DT -R04E+D1
normal contrib 4B linear total w bwatts]  w [darn]
™ i 233 ] 1 183E0Z

1 a0 33 1996362 744E+05

2 130 35 3162278 235E+09

3 3255556 -0.457574306 09 212E+08 146E-06 -283E+01

4/ 2916119 -2 0501187 1.0BE+08 T.33E-07 -313E+01

5 300 30 0001 10BE+0G 7.33E-10 -613E+D1

6 8972474 16 0031613 3.30E+04 2.34E-11 -TB3E+01

7 500 45 3162279 1.09E+09 7.50E-07 -312E+01
caoled contrih 8 linear fotal w watts]  w [dorn]
T [ 1 8.00E+01

1 &0 33 1995362 319E+05

2 130 35 3162278 101E+09

3 3265558 0457574806 09 808E+08 B27E-07 -320E+01

4/ 1916118 -3 0501167 4.56E+08 3.14E-07 -350E+01

5 300 230 0001 45BE+0S 3.14E-10 -6.50E+01

6 8972474 -15 0031623 1.47E+04 1.01E-11 -T.99E+D1

7 500 46 3162278 4B0E+08 3.32E-07 -48E+D1

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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