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21cm Radio Telescope

(21cm => 1.42GHz)

Hydrogen Emission

• Raspberry Pi Configuration



Sawbird Low Noise Amplifier 

with Hydrogen bandpass 

(1420MHz)

Software Defined Radio 

(SDR)  receiver

Raspberry Pi 3B+



SDR
Software

Defined

Radio

WiFi

Driver Server
Software: SPY Server

Client / Application
Software: SDR#, IF 

Average Plugin



Driver Server Side

 Load SPY Server

 Run command to 

turn on Bias T (DC 

power to LNA)
./rtl_biast –b 1

 Run command to 

turn start SPY 

Server
./spyserver spyserver.config

SPY Server running on Raspberry Pi 



SDR# Application running on Laptop 



Problems Encountered

With 6’ USB Cable between RPi & SDR
With no cable between RPi & SDR  

(direct connection)





Some comparisons of Summer & Winter Milky Way 



Detection of signal in direction of radio source at Cygnus Loop Super Nova Remnant (SNR)



Cygnus Loop

SNR 

ESP 2020



The End

Presentation posted on webpage: www.holland-observatory.net

Link to Source of Design
https://www.rtl-sdr.com/cheap-and-easy-hydrogen-line-radio-astronomy-
with-a-rtl-sdr-wifi-parabolic-grid-dish-lna-and-sdrsharp/

https://www.rtl-sdr.com/cheap-and-easy-hydrogen-line-radio-astronomy-with-a-rtl-sdr-wifi-parabolic-grid-dish-lna-and-sdrsharp/

