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Rein Smit, W6SZ, has been a 
licensed radio amateur since 
1955, the year SBMS was 
founded.  I have found his 
knowledge of communications 
and microwave principles to be 
extensive.  He has been a 
mentor and a friend to me since 
I joined SBMS in 2009.  Rein 
designed and implemented the 
Sun-Sky Noise indication 
system that I used for the testing 
described in this material. 

 



 It is the only RF noise measurement method that 
will test your entire receive system,  

 
 including the reflector and feed system. 

 
 It only takes a few minutes to evaluate changes to 

your system. 
 

 If you adjust your feed position for maximum Sun 
and minimum noise, you will get very close to top 
antenna efficiency. 



Source: hp Application Note 57-1 

 

How Deep Can Your Microwave Receiver Dig? 

 

Will your receive system “bury” a weak signal? 

 



 Saturday, 12 April 2014 



The Sun and the galaxy (sky) produce different 
broadband noise power densities at the earth’s 

surface and are monitored by radio observatories. 
 

 

 We are going to use these 2 predictable Radio 
Noise sources and see what power levels they 
produce in our receiver. 

 

 Then we will compare those two levels. 
 

 The lower level will be related to our receiver 
sensitivity. 



Radio Noise Source Deg. K 

Sun Noise @ 10.4 GHz 350 

Earth / Terrestrial Noise 290 

DEMI 10 GHz Xverter 120 

DB6NT Xverter 92 

DB6NT EME LNA 47 

Galactic Noise 4-6 



Establish a method to measure  

changes in sensitivities of pre-amps 

 

An indicator to enable optimization 

 of weak signal systems 

 

Maximize the difference in noise levels 

 

To measure noise power in degrees Kelvin 



 NOT a NF or Sun Noise measurement system 

 NOT for reliable absolute value readings 

 NOT able to resolve small changes reliably 
 

 It is a qualitative indication system 

 It is able to indicate relative values of  noise 

 It is able to indicate changes 0.5 dB or more 
 

 System indication is a “Y” factor 

 It can be used to evaluate hardware changes 

 Results can be produced in about 5 minutes 



 Output from FT-817 “Data” Connector 

 FT-817 A.G.C. turned “off” (menu item) 

 USB Input to Laptop1 – Audio Signal – WinRad 

 Audio Input to Laptop2 – Audio Signal – SpectraVue 

 

432 MHz  

A.G.C Off 



 The system was designed for use with a SDR 
“dongle.” 

 The dongle SDR system worked well into the 
“WinRad” software. 

 This indication system could be implemented 
with just one laptop with SpectraVue. 

 

 The SpectraVue software has the advantage of 
adjustability so the decibel scale can be set for 
0.5 dB resolution and a very slow sweep time. 

 Any Audio detection system or test instrument 
could be used. 







 Msmt. System - Ready 

 Elevation Over Azimuth Adjustment 
Provision 

 AGC “off” – a menu item for FT-817 

 Clear Sky Area – No trees – Important! 

 

 Optional: 

 Beige Packing Tape 

 3x5 card at feed 

 



Trees have a noise temperature of nearly 290 deg. K  



1. Point reflector at the Sun 

2. Adjust Azimuth and Elevation for a peak signal 

3. Secure the dish and feed 

4. Note reading and record 

5. Swing reflector azimuth only to clear sky 

6. Note reading and record 

7. The value from this system was expressed in 
dB, but could be millivolts.   

 

 



Note the “bright spot” at the feedhorn 



Yes, the sun is very much “hotter” than the sky 



 Big Question – How much Attenuation? 

 Stared out at 21 dB attenuation for 2.5 dB ratio 

 I tried different amounts of attenuation 

 Finished at 7.1 dB with 0 dB attenuation 

 That is better than a doubling of the receiver 
sensitivity 

 Kept 3 dB in the system to protect my Xverter 



I know my RCVR noise floor is 7 dB down  

from the Sun Noise at 10368 MHz.   

But -7dB from what? 

 

NOAA Web Site: 

 
http://www.swpc.noaa.gov/ftpdir/lists/radio/45day_rad.txt 

 

This site has 45 days of historical radio noise values 









 Learmonth gave an interpolated value of 373.1 
deg. Kelvin 

 

 The NOAA Data I had to interpolate 

 I used Excel and graphed it 

 I got values of 349, 352, 360 and 365 from NOAA 

 

 









 





 I read several articles and made several internet 
searches for reliable information on how to make 
sense out of a sun-sky measurement.   

 I found several amateur radio experts have 
material on the topic and some make it easier to 
grasp than others. 

 Then it dawned on me, this stuff has been 
common engineering knowledge since the first 
Bell System buildout in the 40’s. 







Ed Munn, W6OYJ  
wrote a very easy to use Excel spreadsheet in 2002  

that converts “Y” factor to Noise Figure.   

Two spreadsheets, actually,  

one takes an input in dB 

One takes an input in 2 voltage levels 

Link is on the SBMS Web Site and here: 

 

http://www.ham- radio.com/sbms/sd/earthsky.zip 





 YES – Ground Noise (290 deg. Kelvin) vs. sky 

 

 The procedure and calculations are the same, 
but the noise source is the ground rather than 
the sun. 

 

 Rein has found a very predictable and 
repeatable 290 deg. K noise source. 

 

 





Rein takes advantage of the excellent front-to-back ratio of 

the Ku band feedhorn to reject ground noise.  Plus it is 

pointed as far away from the ground as practically possible. 








