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Purpose, Tracking, Not Communicating

ÅThe purpose of the activity was to report to NASA the date, time, and 
frequency observed.
ÅThis activity involved technical investigations and receiving.
ÅThere was no transmitting.
Åshort-wave listening (SWLing)
ÅArtemis II was the name of the mission.
ÅOrion was the type of spacecraft.
ÅIntegrity was the name of the spacecraft, named by the astronauts.
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Astronauts

Image credit NASA/Frank Michaux: https://www.nasa.gov/image-detail/afs -8-101-1049/ 
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Artemis II NASA 
astronauts
(left to right)
Reid Wiseman,
Victor Glover, and 
Christina Koch - and
CSA (Canadian
Space Agency) 
astronaut 
Jeremy Hansen.
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The UNB Artemis II Tracking Team

Image credits: Anna Mandin, UNB, UNB, UNB

Left to right: Blake, Chris C, Morgan, Olivia, Megan, Brent, Troy, Richard, Chris R.
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Timeline
Å2018-2024, UNB Earth Station constructed
Å2024, April, to 2024, September, messages sent to CubeSat VIOLET 

Å2025, August, NASA announces a request for input (RFI).
Å2025, October 31, RFI deadline
ÅTechnical details of the UNB Earth Station were submitted.
ÅNo funding came from NASA.

Å2026, January 14, NASA notified UNB it was selected, among 34 sites in the 
world, with UNB being the only Canadian academic institution
Å2026, February 6 and March 6, NASA launch windows, delayed
Å2026, January to March 31, UNB significant preparations, cellular 

interference, software
Å2026, April 1, launch
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UNB Earth Station Images
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UNB Earth Station Images
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System Diagram

ÅVertical polarization, gain, approximately, 30 dB antenna, 30 dB low-noise 
amplifier (LNA), cable gain -10 dB, two line amplifiers (LA) 30 dB, net 80 dB
Å2216.5 MHz nominal frequency of interest
ÅBoth SDRs (software-defined radio) are an Ettus USRP B205 mini-i.
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Gillin Hall, Room GE137, The Control Room, The Shack
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Radio Shelf

slide 12 of 37



Time and Frequency Reference 
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1 PPS to SRS FS72510 MHz outputs from 
SRS FS725 to SDRs

GPS 
antenna 
on roof 
of Gillin 
Hall 

10 MHz to load

SRS FS725 and
GPS Referenced Clock on an 
uninterruptable power supply



Interference

ÅImage credit: 
TowerLocator
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Interference

ÅLNA and BT 
on roof, BPF 
2.0-2.5 GHz 
in room 
ÅElevation 

60.0 degrees
ÅMarker 1 near 
ƖƣĲůŔƚШffќƚШ

frequency, 
2216.5 MHz
Å2180.0 MHz 

location of 
interference
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Interference
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ÅElevation 15.5 
degrees
ÅMarker 1 near 
ƖƣĲůŔƚШffќƚШ

frequency, 
2216.5 MHz
Å2180.0 MHz 

location of 
interference
ÅLNA 

compression 
starting



Interference
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ÅElevation 2.0 
degrees
ÅMarker  1 

near Artemis 
ffќƚШŉƖĲƕƨĲŰĦǃЯШ
2216.5 MHz
Å2180.0 MHz 

location of 
interference
ÅLNA 

compression, 
significant



Interference
ÅSolution
ÅS band cavity filters
Å2.2 GHz to 2.3 GHz
ÅQuantity two
ÅCDN$1000 each
ÅOne at antenna feedpoint 

before the low-noise amplifier, 
stops LNA compression
ÅOne in the shack, stops LA 

compression
ÅSDRs would be damaged 

without the filtering
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Humour: xkcd

Permanent link to this comic: https://xkcd.com/3224/  
Image URL (for hotlinking/embedding): 
https://imgs.xkcd.com/comics/centimeter_wavelengths.png
This work is licensed under a Creative Commons Attribution-
NonCommercial 2.5 License.
This means you're free to copy and share these comics (but not to 
sell them).
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Operating, Live Display and Recording Signals

Å2026, April 1-2, UTC
ÅTracking was unsuccessful due to software problems and necessary 

updates.
Å2026, April 3
ÅTracking was unsuccessful due to an internet outage in our lab.

Å2025, April 4
ÅArtemis II was finally tracked. The first signal was observed around
 08:04 UTC.

Å2026, April 5-10
ÅArtemis II was tracked for all of the remaining six days.
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First Spotted Artemis II in Live Display

ÅSoftware gqrx
ÅTime

 2026-04-04,
 08:04 UTC
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Processing of Recorded Signals
ÅGNU Radio scripts, from Scott, VE7TIL, recorded the time-domain signal from 

the SDR.
ÅSatellite Tracking Radio Frequency (STRF) toolkit
ÅÉÑÅ[ќƚШrffft  converted the time-domain signals to waterfall diagrams with 

frequency versus time.
ÅÉÑÅ[ќƚШrfplot  was used to display the waterfalls.
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Spot Artemis II in the Recorded Signal
Frequency
2216.505 MHz

Time, 2026-04-04, 07:54 to 08:54 UTC 
2216.485 MHz
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Spot Artemis II in the Recorded Signal: Solution
Frequency
2216.505 MHz

Time, 2026-04-04, 07:54 to 08:54 UTC 
2216.485 MHz
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Artemis II in the Recorded Signal
Frequency
2216.505 MHz

Time, 2026-04-04, 07:54 to 08:54 UTC 

2216.485 MHz

Megan 
repointed the 
dish, 08:04 UTC, 
to confirm the 
first signal.
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