Effect of attenuation after the antenna

PW East

Plotted is the temperature ratio,

 R = Tant/Tref 





(1)

where, Tant is the temperature measured with the antenna connected. 

Tref is the temperature measured with the reference load.

Tant  = Ta + Tu + Trx




(2)

Ta is the wanted feature temperature.

Tu is unwanted extraneous noise; background (3deg); sky (~10deg); sidelobe intercepted ground noise.

Trx comprises is the receiver noise figure and input feeder loss = (10^0.1*nf – 1). plus input feeder loss.

Tamb = 290deg

The reference load is at ambient temperature, so, Tref  = Tamb + Trx

Placing an attenuator in the antenna feed, Tant becomes,

Tanta  = (Ta + Tu).a + (1/a – 1).Tamb + Trx

(3)
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The figure shows two plots, the red plot is the ratio with no attenuator and the blue plot includes the attenuator.

The indicated attenuator value was 3dB but due to mismatch this appeared to be reduced. Since the effective attenuation ‘a’ can be calculated by comparing the relative amplitudes of the hydrogen line signal peaks. In this case, a = (0.8466 – 0.818)/(0.4493 – 0.404) = 0.0453/0.286 = 0.631 or 2dB.

The attenuator temperature contribution from the plots (Equation 1) is equivalent to (0.818 – 0.404).(290 + 50) = 141deg. =  Tu.(a-1) + (1/a – 1).Tamb

Tu can be estimated using Equation 1 with red plot values with no signal,

R = (Tu + Trx)/ (Tref + Trx) = 0.404 = (Tu + 50)/(290+50)

Then Tu = 87.4deg

The attenuator temperature contribution calculated from the effective attenuation is (1/0.631 – 1).290 – Tu.(1-a) = 169.6 – 32.3 =  137deg.

Showing that the two methods of calculating attenuator temperature contribution compare favourably.
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