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Introduction

*The Canadian Riometer array is a partnership between the University
of Calgary and Natural Resources Canada with funding from the
Canadian Space Agency.

*Enhanced levels of ~10 MeV protons can cause absorption of radio
waves in the D region (~60 - 90 km) of the ionosphere.

«Absorption levels caused by protons are highly asymmetric, with an
Intensification in the sunlit ionosphere as compared with dark period.

sData from the Canadian riometer network and GOES satellites are
used to investigate the relationship between radio wave absorption
and proton flux.
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lonospheric absorption (in the D region ~90 km)

= Auroral absorption

= Solar radio noise bursts

= X-ray induced absorption

= Polar cap absorption (solar protons)

Typical riometer frequencies are 30.0, 38.2, and ~50 MHz.

Bl pupremoues o et Canada



 d |

I * I gghuargLResources g:ﬁ:g:rces naturelles Canada



Quiet day curve
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Detection Energies

PATTERSON ET AL.: SOLAR ENERGETIC PROTONS AND POLAR CAP ABSORPTION
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Figure 8. Daytime absorption values as a function of frequency for various incoming proton
energies.
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J. D. Patterson, T. P. Armstrong, C. M. Laird, D. L. Detrick and A. T. Weatherwax, Correlation of solar energetic
protons and polar cap, Absorption, JGR, V 106, A1, 149-163, 2001
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PCA
day-night
effect

Oct 28, 2003
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Effective 30 MHz absorption, dB
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ACE energetic protons

We thank the ACE
EPAM instrument team
and the ACE Science
Center for providing the
ACE data.
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GOES protons
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Polar Cap Absorption
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Take-away'’s

= Riometers are widely distributed and functionally have
not changed since 1970’s.

= Respond to ~10 MeV protons

= Easiest detection of protons during sunlit periods

= Detection time Is quick by the ionosphere

= Proton events often occur before magnetic activity.

= Comparison during active periods can be
contaminated by Auroral Particles and Energetic
Electrons.
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Conclusion

 Riometer data has been collected since ~1990
under CANOPUS.

« NRCan riometers were install after 2006

* A new website will be available for accessing
absorption values

e For further information/ clarification / data send
emall to: Donald.Danskin@Canada.ca

Canadian Riometer Array is funded in part by the Canadian Space Agency through Go-Canada grants. E. Spanswick
Is the principal investigators for the Go-Riometer part of the array, D. Danskin manages the NRCan riometers.
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