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Basic Theory of Operation

(Takes 3-5 minutes to read; having knowledge of the science is not critical to the set up)

Receiver

Radio signals from Jupiter are very weak - they produce less than a millionth of a volt (1
microvolt, 1puV) at the antenna terminals of the receiver. These weak radio frequency (RF)
signals must be amplified and filtered by the radio receiver. The SDR receiver, the
accompanying software Radio-Sky Spectrograph (RSS), and the radio antenna, are designed to
operate over an 8 MHz (Megahertz) wide range of frequencies centered on 20 MHz. This
frequency range is optimum for detecting Jupiter radio signals, and is excellent for detecting
solar radio emissions, the galactic background from the Milky Way, and natural and artificial
Earth-based radio emissions. The particular radio we are using is the SDRplay RSP1A. This
radio is incredibly versatile, and with the right antenna, it can detect radio frequencies over a
very broad range, from 1.0 kHz — 2.0 GHz including the radio bands VLF, LF, MW, HF, VHF,
UHF and L-band. For example, it will detect longwave and shortwave radio communications,
AM and FM radio stations, and aircraft beacons. See https://www.sdrplay.com/ for more
information about this radio and its abilities.

Antenna

The antenna intercepts weak electromagnetic waves which have traveled hundreds of
millions of miles to the Earth. When these electromagnetic waves strike the wire antenna, a tiny
RF voltage is developed at the antenna terminals. Signals from the antenna are delivered to the
antenna terminals of the receiver by a coaxial transmission line, which minimizes losses and
distortion. The radio antenna recommended, and included with the SunRISE kit, is a dual dipole
antenna (see cover image).

Computer and Software

The computer and software will record and provide a real-time display of the strength of
the digital radio signal on a frequency vs. time graph (a spectrogram). We require a computer



running Windows 7, Windows 8 or Windows 10 operating system because the SDR requires a
reasonable CPU speed to process the signals. Ideally, the computer should be dedicated to data
collection when in operation.

Windows 11 does not support our analytical software and a working computer of
Windows 7, 8, or 10 is required.

Radio Antenna Components

Antenna — collects the radio waves

Antenna cable and connectors — connects the radio antenna to the receiver
Receiver — detects, amplifies, and filters the radio signals

USB Cable — transmits the signal to the computer and powers the radio
Computer and software — records and displays the radio signals for analysis

Receiver Parts

Part Name Figure

A. 1 * SDRplay RSP1A receiver

B. 1 * USB 2.0 type B socket to USB 2.0 type
A socket




C. Antenna Parts See SunRISE antenna manual

D. Computer running Windows 7, 8, or 10
system

[N 77'5

Introduction — SDRPlay2RSS/Radio-Sky Spectrograph Software

This document will take you through the process of installing and configuring the software to get
your SunRISE kit working as a radio telescope. Three pieces of software are needed:

(1) SDRuno is the commercial software to control the SDRplay radio,

(2) SDRPIay2RSS software is custom made intermediate software that controls the

SDRplay receiver settings, and

(3) The Radio-Sky Spectrograph (RSS) software displays and records the data as signal

strength on a frequency versus time chart.
This document will take you through the process of installing and configuring SDRuno,
Radio-Sky Spectrograph (RSS), and SDRPlay2RSS with the ultimate goal of utilizing a
SDRplay receiver as a radio-science spectrograph. The Radio-Sky Spectrograph download also
includes the SDRPlay2RSS software. These instructions were established using the SDRplay1A
model receiver. Image representation for the software-hardware relationship is in Figure 1.
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Figure 1

RSS uses a separate program, SDRPlay2RSS, to gather spectral data from the SDRplay receiver
and feed it to RSS for display and archiving. This program installs automatically along with
RSS, and is our most tested tool for working with the SDRplay receivers.

Detailed Software and Hardware Setup Menu

Important: follow these instructions in order. You must install the software before
connecting your SDR radio to the computer.
Click the links below to go to corresponding pages.

1. Go to the SDRplay website download page.

2. Connect the RSP receiver to the pc with the USB 2.0 type B socket to USB 2.0 type A
socket cable.

3. Start SDRuno to verify that yvour radio is working. Tune the radio signal.

4. After installing and successfully establishing that the SDRplay radio is working, close
SDRuno.

5. Download and install Radio-Sky Spectrograph (RSS) version 2.9.63

6. Run Radio Sky Spectrograph in Administrator mode.

7. When you run RSS for the first time, click the Identity/Antenna menu



8. In RSS. Click on Receiver and select the SDRplay option.

9. After selecting the SDRplay option, open RSP1A 20211028.config from the pop
in hen asked t 1 n nfiguration

10. Finish the setting of the Program Priority.

11. Start the data transmission.

12. When an SDRplay receiver is selected in RSS and the Start button is pushed, RSS will
check to see if SDRPlay2RSS is already running.

13. When the designated observation time is finished, stop the data transmission by clicking
the “Stop Saving” button.

14. Collect the data. We need the data in image and SPS (comma separated value format,

and first we need to find the session log file.

15. Now Load the sps session log file that you saved.

16. Click the double-arrow button to display the spectrogram of the entire observation
session.

17. Save the data as image format.

18. Make sure yvou collect the data in all required format and inspect the data collected.

Instructions

1. Go to the SDRplay website download page

**Important: Radio-Sky Spectrograph software requires certain .dll files from an older
version of SDRuno; thus, we require SDRuno v1.41.1 or older.



a. Click this to install an older, working version of SDRuno. SDRuno with the
installer is here:
https://www.sdrplay.com/software/SDRplay _SDRuno_Installer 1.33.exe
[Version 1.33 is the oldest and smallest file version that SDRplay has for
downloading on their website that works for us.]

b. Install SDRuno. Click: I accept the agreement -> next -> next -> next -> next ->
install -> next -> finish

c. Do not connect the SDRplay radio to the computer until the install routine
tells you to connect it. Connect the SDRplay radio to the computer using the
USB cable, finish the software installation, and install all the plug-ins.

2. Connect the RSP receiver to the PC with the USB 2.0 type B socket to USB 2.0 type A
socket cable.

a. In this step, you should have finished the antenna installation and established the
connection between the antenna up to the SDR receiver. That is to say, you should
already connect 1, 2, 3, and 4. Now, connect the SDRplay RSP1A receiver to your
laptop with USB 2.0 type B socket to USB 2.0 type A socket cable.

Figure 2: Step 2a

1: Antenna Coaxial Cable

2: BNC-female-to-female connector

3: SMA male-to-BNC-male cable

4: SDRplay RSP1A receiver

5: USB 2.0 type B socket to USB 2.0 type A socket cable


https://www.sdrplay.com/software/SDRplay_SDRuno_Installer_1.33.exe

b. For the detailed picture of the cables, see Receiver Parts.

c. While connecting the antenna coaxial cable (1), the BNC-female-to-female
connector (2), and the SMA male-to-BNC-male cable (3), put the switch between
the BNC-female-to-female connector and the SMA male-to-BNC male cable in
the position shown in the image below. This is important because otherwise one
can accidentally turn off the signal from the antenna.

Figure 3: Step 2¢

Figure 4: Step 2¢

3. Start SDRuno to verify that your radio is working. Tune the radio signal.

a. Click on the SDRuno icon on the desktop and multiple windows will open to let
you control the radio.



Figure 5: Step 3a

b. The only requirements in the SDRuno setting are Gain, Frequency, and Mode.
First, set the Gain to Maximum.
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Figure 6: Step 3b



c. Setthe Mode to AM
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Figure 7: Step 3¢

d. Unmute the audio on your PC and press “Play”. You should see a waterfall
spectrum and you may hear the hiss of static.
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Figure 8: Step 3d




Figure 9: Step 3d

4. After the tuning and verifying that the SDRplay receiver is working, close SDRuno.

a. SDRuno cannot be used when the SDRplay receiver is connected to Radio-Sky
Spectrograph (RSS) so make sure it is always closed after tuning.
**Important: SDRuno and RSS are conflicting data collection softwares; you must
close the RSS software to use the SDRuno software separately.

5. Download and install Radio-Sky Spectrograph (RSS) version 2.9.63

a. Here is the link to download the software:
http://radiosky.com/spec/Spectrograph 2 9 63.exe
Google is likely to fail in redirection of this download link; if this occurs,
manually copy and paste the link to your browser and the download will start
b. For installation, click: [ accept the agreement -> next -> install
**Important: If you get a warning, click More Info — Run Anyway. Proceed to
download the software. The Radio-Sky Spectrograph download also includes the
SDRPlay2RSS software.
c. Optional: If you want to know more info regarding the software, visit:
https://www.radiosky.com/

6. Run Radio Sky Spectrograph in Administrator mode.
a. After installing RSS on your Windows computer, it will automatically run as

Administrator each time you run it. Open the RSS software and select “Yes” in
the User Account Control window if it shows up to allow the software to run.
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Spectrograph

7. When you run RSS for the first time, click the Identity/Antenna menu

a. Click the Identity/Antenna tab. At a minimum, fill in your name and observatory
name (school/club name, limit 20 characters), latitude, longitude, and location.
Keeping good identity data is key to the usefulness of your observations. The
observatory file you created will be saved for you to choose later, such as
“UM.obs” as your observatory identity/antenna file.

File Metadata View Calibrate Color Mode: Stand Alone Receiver: SDRPlay: RSP1A_20211028 |dentity / Antenna |5
Help
5 Identity / Antenna — O X
Observatary Arierne
1M —
Description
Observer I Dual Dipole LE
sunrise 23.00
Beam Azimuth Beam Elevation =
Latitude: {120 40
0
Polarization 1 ———
Longitude ILineal ﬂ
0
Palarization 2 __21.00
Location [Lineal ﬂ
B
_ 2000
i 2 e Published Caption
-4 |v Auto Detect
|<LDE> <ANT> <POLT> <POL2» __ 1300
Edit Free-Form Mates |
_ 1800
Apply and Exit | Cancel |
__17.00

Figure 10: Step 7a

8. In RSS, Click on Receiver and select the SDRplay option.
a. Click Receiver -> SDRPlay
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Figure 11: Step 8a

9. After selecting the SDRplay option, open RSP1A_20211028.config from the pop up
window when asked to select a new configuration.

a. When you run the software thereafter, you will see SDRPlay: RSP1A 20211028
in the Receiver section.

— s

i

File Metadata View Calibrate Color Mode: Stand Alone Receiver: SDRPlay: RSP1A_20211028 Identity / Antenna  Spectrogram  Options

Help

|Dpening SDRPlayZASS - Please wait.. Escape Cancels. Timeout in 3 | _ n - Te— Stat
ADC resolution: 4095 —I_

Select New Configuration File or Cancel for Default.

€ > o~ > ThisPC » Documents » Radio-Sky » Radio-Sky Spectrograph » SDRPlay w c 2 Search SDRPlay

]
5|

Organize MNew folder

Mame Date modified Type Size
> @ OneDrive - Perso

D H-Line_8wide.config CONFIG File 2KB
¥ -' This PC D Observatorylast.obs OBS File 1KB
> @ Desktop 0 RSP‘IA_ZOZHOZS.config, 10/28/2021 9:43 PM CONFIG File 2KB
o E| e [] RSP1A_20211028.config.bu 10/28/2021 9:43 PM BU File 2KB
> L Downloads [7] RsP2_20211028.canfig 10/31/2021 1:16 AM CONFIG File 2KB
> @ Music [7] RsP2_20211028.config.bu 10/31/2021 1:16 AM BU File 2KB
> I Pictures 7] UM.obs 123 11:00 AM OB File 1KB
> u‘u‘ideos
> i Windows-SSD (
> ’ﬁ_ Metwork
File name: | EEWEEARTEE]
Onen v Cancel

Figure 12: Step 9a
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10. Finish the setting of the Program Priority.

a. Your data transmission can be unintentionally interrupted by the PC auto
screen-lock. Turn off the auto screen-lock for your PC before starting the data
transmission, or set it to 2 hours (the timing for your observation session).

b. In the software, click on “Options” and set the “Program Priority” to “High” to
allocate more resources to the software such that the data transmission will remain

stable.
@ Home Power & sleep
[ Find a setting ] Screen
System battery power, turn off after
2 hours v ‘
3 Display
pen plugged in, turn off afte
4) Sound o Hotrs . ‘
L_,| Notifications & actions
) Focus assist Sleep

On battery power, PC goes to sleep after

I 0] Power & sleep

3 Battery

en plugged in, PC goes to sleep afte
= Storage 2 hours 7 ‘
(@ Tablet

Figure 13: Step 10a

Options i

Metwork *
File Saving ¥ v G 2 Search,
Correction Files >
: Atomic Clock /
| Normal
Update Interval » Above Mormal
Auto Start Server

Real Time

erl
rlmr Mzt N

Figure 14: Step 10b

14



11. Start the data transmission.

a. Now click the “Start” Button.
b. If you get a Windows pop-up requiring a download of NET Framework 3.5.
Please download it and let the NET Framework 3.5 install.

E¥ Radio-Sky Spectrograph 2.9.65 - X
File Metadata View Calibrate Color Mode: Stand Alone Receiver: SDRPlay: RSP1A_20211028 Identity / Antenna  Spectrogram  Options
Help
5/23/2023 17:57:48 : Could not connect to radio. o §o| © \ St
ADC resolution: 4095 =
[05/23/2023 HiF [>4004 MHz
LoF [15935 MHz
_ 2300
Receiver 1
_2em Color ffset 0
__ 2100 Color Gain 1
_ 2000
__ 1300
__ 1800
_ 1700
MHz

Figure 15: Step 11a

c. You will also be asked for observatory data requiring you to select a .obs file.
Choose the previous observatory file you created.

Observatory data
1+ l Radio-Sky * Radio-Sky Spectrograph > SDRPlay

Organize v MNew folder

Name Date mo

B Screenshots B Observatorylast.obs 3/25 OBS File

[ SDRPlay N uM.obs 5 OBS File

OneDrive - Persor

M Desktop

B Documents

B3 Pictures
B This PC

#" 3D Objects

M Desktop

B Documents

Figure 16: Step 11c



12. When an SDRplay receiver is selected in RSS and the Start button is pushed, RSS will

check to see if SDRPIlay2RSS is already running.

File Metadata View Calibrate Color Mode: Stand Alone Receiver: SDRPlay: RSP1A_20211028 |dentity / Antenna  Spectrogram  Options
85 SDRPlay2RSS - RSP1A_20211028.config - a X

File Stream Integrate Help

oena @A OB 4z spnonig ]| [oses ] [Sia || | [ooss ] [imegae]|

Front end

Mixer 1 Dual

Amplifier

D

Gain reduction (17) RF center RF band-
] frequency wicth sample frame  Integration- | 0.02
Ul D] Otk “gpn () e (ME) sze time () [y] p o fiia

SDRPlay.Integrating - samples dropped: 15969744 (8)

Figure 17: Step 12a

Stap
HiF [24 004 MHz
LoF [15935 MHz

Stop Saving )

Receiver 1
Color Offset 0

ji

Color Gain 1
i

a. After a few seconds the SDRPlay2RSS window will open and your spectrograph
should begin taking data. The “Integrate” button in SDRPlay2RSS should be
yellow (See Figure 12.1) and you should see the spectrogram scrolling in RSS.

This can take several seconds.

b. After 10 seconds, if the integrate button is yellow and the spectrogram is not

scrolling, click the start button again.

c. The visual look of the spectrogram will appear like the image below.

BN Riacio-Sky Spectrograph 2050 File 220218225533-MT50 Test SORsps MTSU Test SOR
Fie Metadats Veew Calibrate Color  Mlode Stand fAlone Recerer; SORPIay; RSP1A_20211058 Identtity / fintenns  Spe
B2 120 000 HHz 72 5548 Flaer Valos = 0 T
A0 peolution: 4055 @
[BE BV 2022 ML Dy Famm FEPIA sl Dus Dok
| interference
— R | 2100
_. ..l
s, T
| —
n.00
2000
nterference e | 1200
without
| _1a00
Antenna
| 1700
bk
2% ; ; SETT

Sl
WiF [Zipog HHz

LoF [155% MWHz

AJCO_Plsnkos

Figure 18: Step 12¢
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d. Once the Integrate button turns yellow, there is no need to turn it off in
SDRPlay2RSS every time you stop saving data. In other words, after the Integrate
button turns yellow, RSS can start and stop collecting data without doing anything
in SDRPlay2RSS.

e. When the system integration fails, the SDRPlay2RSS will display the message
“System Argument Exception” and the “integrate" button will NOT turn yellow.
This is likely caused by the connection error between the RSP data receiver
and the laptop and/or connection error between RSP data receiver and the
antenna, therefore check both the USB and coaxial cables.

f. Additionally, terminating the software SDRuno can potentially solve the problem
as SDRuno and RSS are conflicting data collection softwares. If that does not
work, restart the computer, open RSS again, and you will be good to collect
data. If the connection is good but you cannot get data rolling, restarting the
PC and reopening the software can solve the problem.

55 SDRPlay2RSS - RSP1A_20211028.config = O X

File  Stream Integrate Help

hmtenna @A OB QHZ Span (MHz) 8 ‘ [FD>SPS | | Stream ‘ | FD->RS5 | | Integrate

Front end

Mixer 1 Dusl

Mixer 2 ADC 36.0

Running

Sum

Amplifier
20 8000 = 1
Gain reduction (17) RF center RF band- i |2 ~ Vl | L 1
frequency width sample frame Integration- l
U D D Link (MHz) [;_3_1:} rate (MHz)  size time (s) u b sps fil

SDRPlay2RSS.Integrate - S}rstem.ﬁugumentExcepticn(

Figure 19: Step 12e

g. After you click the “Start” button, if the SDRPIay2RSS is not automatically
started and RSS is not responding and not scrolling any data (not even a black
spectrogram), restart the computer and open RSS again, you will be ready to
collect data.
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% Radio-Sky Spectrograph 2.9.65 — X

File Metadata View Calibrate Color Meode: Stand Alone Receiver: SDRPlay: RSP14_20211028 |dentity / Antenna  Spectrogram  Options
Help

‘Connected to networked radio. | l_ 18.711 MHz s '
ADC resolution: 4095 l O ] :
[05/25/2023 HiF 24008 MHz
LoF [15995  MHz
_23m
Receiver 1
|z Color Offset 0
_ 2100 Color Gain 1
_ 2000
1300
1800
__ 1700
MHz

Figure 20: Step 12g

h. Make sure the connection to the antenna is successful; if the laptop is only
connected to the RSP receiver but NOT correctly connected with the antenna, a
black spectrogram output will be shown.

B¥ Radio-Sky Spectrograph 2.9.65 = X
File Metadata View Calibrate Color Mode: Stand Alone Receiver: SDRPlay: RSP1A_20211028 Identity / Antenna  Spectrogram  Options
Help
[Observation Stanted 18,2350 | S [ 0 23.709 MHz ,o‘_' S
ADC resolution: 16383 =
[05/23/2023 HiF [24004  MHz
— LoF [{5335 MHz
Stop Saving
Lot Stop Saving @ |
Receiver 1
_ 220 Color Offset 0
_21.00 Color Gain 1
2000
1300
__1800
__17.00
MHz
lg2ssT 132808 182819 1828:30 182841 182852 182704 UTC

Figure 21: Step 12h



1. To correctly connect the antenna to the RSP receiver, check: 2. Connect the RSP

receiver to the PC with the USB 2.0 type B socket to USB 2.0 type A socket
cable. (Click this link for details about the cable connections). If the connection is

successful, you will receive a colorful spectrogram.
(051772023

23.00

22.00

21.00

o

19.00

" 1800

17.00

— MHz

18,4155 18:42.43 184258 184314 184330 UTC

Figure 22: Step 12i

13. When the designated observation time is finished, stop the data transmission by clicking
the “Stop” button.

a. Click the “Stop” button once your observation period is over.

= X
ity / Antenna  Spectrogram  Options

| e
A7 HIF[2g00e | MHz

= LoF [15335 MHz

2200 Stop Saving ¢
Receiver 1

nau Color Dffset 0

= Color Gain 1

_20m

_1am

Figure 23: Step 13a

14. Collect the data. We need the data in image and SPS (samples per second binary file
format), so first we need to find the session log file.

a. To get all of this data, we need the session log file in SPS format (which is auto
saved). The default file folder location is Documents -> SpecData -> Observatory
Name -> Month -> Date.
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b. The file is auto-named after the year-month-date-hour-minute-second-observatory
name. Such as 230621175902-Alex-Obs.sps. This file name means that the
observation is taken at starting time 2023, June 21th,17:59:02 in UTC time by
Alex-Obs. Make sure you are finding the corresponding log file for your current
session

» ThisPC * Documents » SpecData » Alex-Obs » 2306 » 230621

Mame Date modified Type Size

D 230621175902-Alex-Obs.sps 6,/30/2023 3:30 PM 5P5 File 9,899 KB

Figure 24: Step 14b

15. Now load the sps session log file that you saved.

a. Go to File -> Load Data File in the software.
b. Once you see the file in the location mentioned above you want to open it.

% Ragy#™Sky Spectrograph 2.9.63 your obsel
Fil etadata View ibrate  Color |

Load Data File

Load Data as Movie

Combine Data Files

Save Data File

Save Top Chart Image

Save Bottormn Chart Image

Save Top And Bottom Images

Run Timed Observation

Run From RJPro Report

Run From Schedule File

Export Saved Data to SkyPipe

Export to CSV File b

Review JPG/PMNG Comment

Create Web Image Index

Create Master Web Index

Exit

Figure 25: Step 15a

20




B Load Data File X
€ 5« M 05 ThisPC » Documents > SpecData » Alec-Obs » 2306 » 230621 b [e] A Search 230621

Organize » Mew folder

1]
=
-]

Name Date modified Type Size
> @ OneDrive - Persa

[ 230621175902- Alex-Obs.sps §/20/2023 3:30 PM SPS File 9,200 KB
v [l This PC

» @M Desktop

> | Documents
> i Downloads
» 6 Music

> N Pictures

» n Videos

> B Windows-550 |

> * Network

File pame: | 230621175902- Alex-Obs.sps v‘ Spectrograph data (*.sps) ~

1 QOpen |v Cancel

Figure 26: Step 15b

16. Click the double-arrow button to display the spectrogram of the entire observation
session.

a. After loading the SPS file, the first minute of the spectrograph observed will be displayed
in the window.

Radio-Sky Spectrograph 29,63 File: 230621175%02-Alex-Obs.sps  hello — b

File Metadata View Calibrate Color Mode: Stand Alone Receiver: SDRPlay: RSP14_20211028 Identity / Antenna  Spectrogram  Options
Help

[18.754 hHz 160000 Fraw Valhue = 1548 | EEI 19.754 hHz . Start |
ADC resolution: 16383 -
[06730/2023 HiF [Z4004 MH:
— LaF |15_935 MHz
<] « | 1 LI i
. 23.00 = Kescale |
B il Factor E
— Receiver 1
__ 220 Color Dffset 0
_ 2100 Color Gain 1
2000
1900
_ 1800
_17.00
MHz
17:55:04 17:59:14 17:55:24 17:59:34 17:55:44 17:59:54 1500:04  UTE

Figure 27: Step 16a

21



b. Click the double-arrow button as shown below. The spectrogram for the entire
observation session will be displayed. In this example, the image displays the
spectrograph of a 20-minute observation.

Radio-SkySpectrographz.g.ﬁi File: 230621173902-Alex-Obs.sps  hello - X
File Metadata View Calibrate Color Mode Stand Alone Receiver: SDRPlay: RSP1A_20211028 ldentity / Antenna  Spectrogram  Options

Help
Start |
HiF [24004 MHz

— LoF [15935 MHz

ADC resolution: 16383

l< 205 LI >
2300 = o —
B S ()il
 Recenver 1
_ 2200 Calor Offset 0
_ 2100 Colar Gain 1
_20m
_19m
_1am
_17m
tHz
175904 180229 180555 18.03:20 181245 18:16:10 181335 UTC

Figure 28: Step 16b

17. Save the data as image format.

a. Click File -> Save Top Chart Image.

io-5ky Spectrograph 2.9.63 your obse|
File Metadata View Calibrate Color
Load Data File
Load Data as Movie
Combine Data Files

Save Data File

Save Bottorn Chart Image
Save Top And Bottom Images
Run Timed Observation

Run From RJPro Report

Run From Schedule File
Export Saved Data to SkyPipe
Export to C5V File »
Review JPG/PNG Comment
Create Web Image Index
Create Master Web Index

Exit

Figure 29: Step 17a



b.

Save it as a JPEG file (.jpg) on your designated file location. You can choose the
Desktop as your file location, which is easier to find. But the default file location
is Documents -> SpecData

Save Chart As Image File X
< 3> v o T8 ThisPC » Documents > SpecData » Alex-Obs > 2306 » 230621 ~ (&) & Search 230621
Organize ~ Mew folder = - e
Narne Date modified Type Size
~ [ ThisPC

> Bl Desktop

> - Documents

>

>

>

>

>

> 't MNetwork

 Hide Folders Save Cancel

i Downloads

o Music
Pictures

n Videos

e Windows-SSD (

File name: | 230621175902-Alex-Obs| -

Save as type: JPEG Image (*.jpg) ~

Mo iterns match your search.

C.

Figure 30: Step 17b

The JPEG image you saved will look something like this.

17:59:04

23.00

22.00

20.00
13.00
18.00

17.00

' tHz
180229 180555 18:03:20 181245 181610 181335 UTC

Figure 31: Step 17c

23



18. Make sure you collect the data in all required formats and inspect the data collected.

a. The SPS file and image will be located in the same folder. If you see all of these
two files, your data collection is complete.

» ThisPC * Documents * SpecData » hello » 2306 » 230630

o

Mame Date modified Type Size
D 230630175902 hello.sps 6/30/2023 3:30 PM 5P5 File 9,899 KB
I
e @ 230630175904 hello 7/6/2023 5:08 PM JPG File 43 KB

Figure 32: Step 18a

Congratulations! You are now ready to make radio astronomy observations.
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