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The Very Early Universe
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The ALBATROS Project 

● The Array of Long 
Baseline Antennas for 
Taking Radio 
Observations from the 
Seventy-ninth parallel

● Probes the cosmic dark 
ages

● Designed with as many 
low cost off the shelf 
parts as possible
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Mapper of the IGM 
Spin Temperature (MIST)
● Probes the Cosmic Dark 

Ages, Cosmic Dawn, 
and Epoch of 
Reionization

● No antenna backplane
● Soil parameters very 

important!
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Constraints

● Minimum resolution = c/(2*Bandwidth)
● Need bandwidth as high as possible
● Rough arctic terrain
● As open source as possible
● Multiple sites, multiple deployments

Ettus B210 SDR



Commercial Ground Penetrating Radar

● Bulky
● Fixed frequency
● Proprietary software
● Not great in rough terrain
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Our Drones
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http://www.youtube.com/watch?v=mhXFrKcedz0&t=240
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Test Setup
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Loopback Test Setup



0ns

≈ 80ns

≈ 160ns

First Results
● Loopback tests 

match with 
expectations

● Limited speed of 
computer severely 
limits bandwidth

● Fundamentals are 
sound, but a lot of 
work to be done



Thank You!
Francis McGee

francis.mcgee@mail.mcgill.ca
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Next Steps
● Permittivity and conductivity extraction
● Miniaturization of the system on to a drone
● Implementation of more sophisticated algorithms 

(SFCW)
● Field testing
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