DIY Astronomy

Remote Control of Radio Telescope using Raspberry Pi

Doug Holland




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+
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Average Plugin




Driver Server Side

Actions Communicate

T T — Load SPY Server

File Edit View Search Terminal Help t
sdh@sdh-rpi:~/Desktop$ cd ../Airspy > R I I “ I I d
sdh@sdh-rpi:~/Airspy$ ./rtl_biast -b 1 un CO an O
Found 1 device(s):

©: Realtek, RTL2838UHIDIR, SN: 00000601 turn On Bias T (DC

Using device 0: Generic RTL2832U OEM

Found Rafael Micro R820T tuner t LNA
sdh@sdh-rpi:~/AirspyS$S sudo ./spyserver spyserver.config Dower O

[sudo] password for sdh:

SPY Server v2.0.1760 ./rtl_biaSt —b1l

Copyright (C) 2016-2018 Youssef Touil - https://airspy.com
Reading the configuration file: spyserver.config

Listening for connections on 0:6.9.0:5555. : ?un Command to

Found Rafael Micro R820T tuner

[R82XX] PLL not locked! SPY
Accepted client 10.0.0.103:54624 running SDR# v1.0.0.1769 on Microsoft Windows N turn Start

T 6.2.9200.0
Device was sleeping. Wake up!

Found Rafael Micro R820T tuner Server
[R82XX] PLL not locked! : ]
Ispyserver spyserver.config

Acquired an RTL-SDR device
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Sigr\iﬁcaht noise proHems

IF Average Window

1418.6481013 MHz Cumulations: 15000 of: 902000 Recording time: 1409s
Corrected background!
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With 6" USB Cable between RPi & SDR

IF Average Window

1418.6481013 MHz Cumulations: 51000 of: 902000 Recording time: 807s
Corrected background!
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1418.6623327 MHz Cumulations: 87000 of: 902000 Recording time: 37s
Corrected background!

£5=
£7
-70
ite
L] 1] Ll L] L
1418.00 1419.50 1420.00 1420.50 421.00

|Il:'||ll!1l|||in\\lli

|, —
||.|\"n|||

.420.000.000

II\..llH

Demodulator Noise Blanker * 0

Recording *
Zoom FFT * 20|
b2 v Bund Fhal© 30

Stellarium 0.20.3

=, ‘
/‘}
o
v .
o IV £
Y O (oo 3
£ . . 3
- _Vega
. S . ! g 7 ‘ "
. y .
2 o ] : * Rollux ‘ : ‘
§ PRe u . Ogloninsg %
- ¢ ¢ . Ly
.
k. »
’ - J
Arcturus . ; \p A 1
2 “ . ’ ° rocyan
< Regulus’
- ™ . ~

o.‘)“.’w_"

-

et f%nw el
- W 1789 17.8 FPS

Earth, Holland Observatory, 8 m

2020-11-05 09:36:31 UTC



Some comparisons of Summer & Winter Milky Way

5 21cm Radio Telescope: 30D MW Summer in red, Winter in blue ) 21cm Radio Telescope: 20D MW Summer in red, Winter in blue 21cm Radio Telescope: 10D MW Summer in red, Winter in blue
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: 21cm Radio Telescope: 0D MW Summer in red, Winter in blue
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63 21cm Radio Telescope: -10D MW Summer in red, Winter in blue

‘—'Am.u‘_«uﬁ-uw

1418.5 1419 1419.5 1420 1420.5 1421
MHz

- 21cm Radio Telescope: -20D MW Summer in red, Winter in blue

'Mij L
N |

fny jm, l”‘*'lLLJ*"“**]

el Ly Jl lL* Ikldﬁl|

I Ol
AL

65.5 - . . . .
1418.5 1419 1419.5 1420 1420.5

MHz




& Stellarium 0.20.3

1418.6623327 MHz Cumulations: 874000 of: 902000 Recording time: 373s
Corrected background! o
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Detection of signal in direction of radio source at Cygnus Loop Super Nova Remnant (SNR)



SNR
ESP 2020
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wit-h—a—rtl—sdr-wifi-parabolic-qrid-dish-ina-and:sdrsharp/

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

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

