Hydrogen line test with LNA and several coax cable types.
 Egersund, Norway, March 29 2018
Today I monitored the hydrogen line (1420MHz to 1421MHz) with my SDR (Software Defined Radio).

The antenna is a small S.E.T.I. horn (Horn of plenty) pointed upward to zenith.

All the tests were with 10 meters of LMR-400 coaxial cable from the  LNA (Low Noise Amplifier) output to the bias “T” in front of the SDR input.
Cable connectors were SMA and type “N”.
Receiver was an “RSP2pro” SDR.
https://www.sdrplay.com/rsp2pro/
Test 1: 
The different LNA’s used in this test were :

R.A.S. (Radio Astronomy Supply) 1420MHz LNA (old version)
https://www.radioastronomysupplies.com/store/p9/1420_MHz._HIGH_PERFORMANCE_LNA.html
 EBay Chinese SFP-5189
https://www.ebay.com/itm/LNA-50-4000-MHz-Faible-Bruit-Amplificateur-RF-Recepteur-Signal-SPF5189-NF-0-6dB/382309135018?hash=item59036672aa:g:aEUAAOSwrhhaMQCO
EBay Chinese “30dB” mmic marked  “N02”.
https://www.ebay.com/itm/0-1-2000MH-z-RF-Wideband-Amplifier-30dB-low-noise-LNA-Broadband-Module-Receiver/311841967599?hash=item489b3acdef:g:KrwAAOSwuLZY57ZS
These do NOT deliver 30dB gain at 1420MHz….more like 12-15dB. The “60dB ”gain types are very noisy and I do not recommend using them, so be aware.
Each scan is from 140MHz to 1421MHz.

Vertical lines are 1dB each.
Frequency division lines are at bottom of each image.

First of all here is a shot with R.A.S. LNA indoors at the SDR and 10 meter run of LMR-400 coax to the antenna. You can only just make out the hydrogen bump. Without any LNA there was no sign of hydrogen at all.
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Now for the testes with LNA outdoors.
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1a) LNA from R.A.S directly connected to probe at antenna.
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1b) Chinese SFP-5189 LNA . These are 5 Volt units. Spurs starting to show.
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1c) EBay Chinese 30dB LNA marked “N02” (12Volt). Even larger spurs.
These cheap Chinese LNA’s are not very good. The exception was the SFP-5189 type. I have used this type on E.M.E. on the 23cm amateur band. The gain is not very high so I use two of them in tandem. This is a broadband device so be careful of out of band overloading of the LNA. The 30 to 60dB types are not useful as a first stage LNA. They have been used in the back end as high gain blocks for interferometry setups. 
Test 2: 

I tried different types of coax “pigtails” between antenna probe and LNA input.

It is standard that one should use as short as possible cable in front of any LNA to keep the noise figure as low as possible.

Here are the results seen by these screen shots. 
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2a) R.A.S. Direct. No pigtail
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2b) R.A.S. with 1 meter RG 213 coax pigtail.
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2c) R.A.S. with 1 meter RG58 coax pigtail.
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2d) R.A.S. with 50cm RG174 pigtail.

As one can see the cable loss makes the LNA noise figure degrade and signal becomes weaker.

The just over two dB hydrogen line “bump” becomes worse with pigtails.

This test confirms the need to use as short as possible cable between LNA and antenna.

Jan Lustrup LA3EQ

Norway

