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Two Instruments Built

- Single-antenna, total-power 
radiometers

- Frequency range 25-105 MHz
 
- Wideband dipole antennas

-  Antennas directly above ground, 
without metal ground plane

-  Field measurements of spectra and 
impedance of antenna

-  Small, high portability for 
deployment at remote locations

-  Power consumption of 17 watts

-  Powered by 12 V batteries



Instrument Box

40.5 cm

Front-end box (analog)

Back-end box (digital)



Front-end box (analog) Back-end box (digital)

Electronics



arXiv:2309.02996



Field Measurements in 2022



California and Nevada Desert, May 2022

Death Valley

Deep Springs 
Valley



Death Valley



Canadian High Arctic

July 2022

McGill Arctic Research 

Station (MARS)

~79.38° N



Arctic



Deep Springs Death Valley Arctic

Antenna Temperature, 19 hours



41-second integration



41-second integration



41-second integration



Data from Arctic: Residuals for 4-term Polynomial Scaled by Power Law

Days 1-2 Days 3-4 Days 5-6 Days 7-8 Average



Field Measurements in 2023



Canadian High Arctic

April-May 2023

McGill Arctic Research 

Station (MARS)

~79.38° N



Glaciologists and Cosmologists

Ian Raul











Arctic

Antenna Temperature, 19 hours



Beam Efficiency (1 - ground loss fraction)



Antenna Reflection Coefficient



Antenna Impedance



EM Simulations



Fitting Models to Impedance Measurements



Fitting Models to Impedance 
Measurements



Ground Penetrating Radar (GPR) Measurements

100 m x 100 m area centered at the MIST antenna
Area was swept by pulling GPR with skidoo

Common mid-point (CMP) measurements also conducted



• MIST working toward detection of Global 21-cm 
signal from the early Universe.

• Measuring the sky down to 25 MHz, into the Dark 
Ages frequencies.

• Data sets already available to study the astrophysical 
foreground.

• Making progress on the data analysis. Core of the 
work is on the instrumental calibration.

• Characterization of the soil is critical. Using different 
techniques for this purpose.

• We hope to present astrophysical results soon!

• Check out instrument paper on arXiv: 2309.02996

Email: ian.hendricksen@mail.mcgill.ca
GitHub: Ian-Hendricksen

Summary
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