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from longitude 20 to 230 on 1 June 2020 
By Job Geheniau   

The idea was to plot a map of the Milky Way in the whole visible range within reasonable marges  
(altitude >20) in my region The Netherlands. That is between longitude 20 to 230. 

Steps roughly about 10 degrees. 
The plot is made in Neutral Hydrogen detection with my 1.5-1.9 meter Radio Dish. 

First I roughly divided the Galactic Plane in 21 lines with 8 measuring points per line: 

Neutral Hydrogen Plot of the Galaxy (Milky Way)



Then I made an Excel and .txtfile with all the 168 (!) RA-DEC coordinates. 



With the help of Greek student Apostolos Spanakis-Misirlis, we changed his program VIRGO that it could 
automatic read all the coordinates from the RA-DEC text file, point the telescope radio dish for every 

coordinate, make a recording of 180 sec, save the data and go to the next coordinate. 
All done in 1 night (!), while I was asleep….. 

Learned a lot in coding Python. 

    ### POINT THE DISH TO SOURCE 
    UDP_IP = "127.0.0.1" 

    UDP_PORT = 12000 

    #If chosen for multiple , use rotator 
    if cal: 

        MESSAGE = ("<PST><AZIMUTH>" + str(directions[i].split(',')[0]) + "</AZIMUTH></PST>") 
        sock = socket.socket(socket.AF_INET, 

                             socket.SOCK_DGRAM) #UDP 
        sock.sendto(MESSAGE, (UDP_IP, UDP_PORT)) 

     
        sleep(1) 

     
        sock = socket.socket(socket.AF_INET, 

                             socket.SOCK_DGRAM) #UDP 
        sock.sendto(MESSAGE, (UDP_IP, UDP_PORT)) 

os.system('cls' if os.name == 'nt' else 'clear') 

print('\n**********************************************************************************************') 
sleep(0.3) 

print('V       V   I  RRRRRRR  GGGGGGG   OOOOOOO') 
print(' V     V    I  R     R  G         O     O') 
print('  V   V     I  RRRRRRR  G   GGG   O     O') 
print('   V V      I  R  R     G     G   O     O') 
print('    V       I  R    R   GGGGGGG   OOOOOOO') 

print('') 
print('VIRGO: An easy-to-use spectrometer & radiometer for Radio Astronomy based on GNU Radio') 

print('') 
print('main developer Apostolos Spanakis-Misirlis, side developer Job Geheniau') 



The final result is a map with 168 data files (Signal/Noise, Frequency, Plot) 



Each coordinate is converted to a Graph by hand: 



It is possible to put all the graphs together as the recordings are done:



Finally every recording is measured in Excel for the highest value in the Hydrogen plot. 
Those are put in an 8 to 21 matrix in Excel. 

With the function ‘Conditional Formatting’ the values are converted to colours. 
Lowest value black, highest value is light blue.




You get a rough Neutral Hydrogen plot from the whole Galaxy from 20 to 230. 



Finally a Gaussian Blur and a projection over the Galaxy: 

AND THE FINAL: RESULT!:

Visible Light               HI (Hydrogen) projection         Warped Projection



The Final Result






Setup:



1.5 Meter, extended Mesh 1.9 meter RF Hamdesign Radio Dish 
1420 Mhz tuned Feed 

LNA Mini Circuits ZX60-P33ULN 
Bandpass filter 

LNA NooElec Sawbird 
Bias-T 
RTLSDR 

PsT Rotator Dish Rotating Software 
VIRGO Soft 

SDR# 
Cartes du Ciel 

Home made Netfilter 
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