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SUPERSID SOLAR FLARE DETECTIONS

The sudden ionospheric disturbance (SuperSID) monitor measures the signal strength of a very low frequency
(VLF) broadcast station after its signal is reflected off of the ionosphere. The characteristics of the signal strength
is highly dependent on the local night and day. The Sun’s energy ionizes the Earth’s atmosphere during the day.
This produces different ionization layers defined as layers D, E, F. At night, there is only ionization from cosmic
waves, and therefore there is only an F layer (1).

VLF radio waves reflect off the free electrons in the different ionosphere layers. The signal strength of this
reflected signal can be detected by a SuperSID small radio telescope. The normal use of the SuperSID radio
telescope is to detect solar flares which appear as short term signal strength increases during the daytime
monitoring.

The author used the SuperSID telescope’s capability to measure and analyze the VLF signal strength variations
and the effect of the solar eclipse on the ionosphere. The total solar eclipse on August 21, 2017 in North America
provides an opportunity to analyze the differences between the eclipse and normal daily ionospheric reflections.

 

Example solar flares detected by the author's SuperSID radio telescope.

 

Detections of M and X Flares
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NORTH AMERICAN 2017 SOLAR ECLIPSE
The North American 2017 Eclipse was going to pass between the authors SuperSID station and the VLF
transmitter.

 

This provided a unique opportunity to measure the effect of the eclipse on the ionosphere.
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PREDICTING THE SUPERSID ECLIPSE RESPONSE
The following analysis was conducted before the eclipse.

 

A geometric analysis was conducted to determine the effect of the moon transitting the sun. 

For the eclipse, a close approximation can be made that the apparent diameter of the Sun and Moon are the same.

The area of A1 is the area of arc segment abc with the triangle abc removed. The formulas for these are shown
below. 

 

The basic geometry is shown using the following triangle.

 

The detailed calcultions are as follows:
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The data was calibrated based on the NASA time prediction of the eclipse transit.

 

The next step was to model the SuperSID response to sunrise and sunset. This analysis would correlate to the
eclipse percentages.
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Averaging multiple sunrise and sunset measurements resulted in the following historical measurement model
calibrated to the eclipse transit time.

 

 

The last prediction step was to combine the models and add an historical SuperSID measurement that closely
represented the normal day and night response.

Th results of the historic data was calibrated to the eclipse time.

 

The combined prediction model is shown below
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ECLIPSE MEASUREMENT RESULTS AND REVIEW
QUESTIONS
The eclipse was measured with the author's SuperSID radio telescope.

 

The data was plotted against the predicted model with excellent correlation.
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SUMMARY
 

An eclipse can be measured using the variation of ionospheric changes that are similar to the normal
sunrise and sunset variations.

The SuperSID radio telescope is sensitive enough to observe an eclipse if the geometry of the transmitter -
receiver and the eclipse path is favorable

An eclipse signal can be predicted using basic geometry and historic sunrise and sunset historical data.
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ABSTRACT
The sudden ionospheric disturbance (SID) monitor measures the signal strength of a very low frequency (VLF) broadcast
station after its signal is reflected off of the ionosphere. The characteristics of the signal strength is highly dependent on the
local night and day. The Sun’s energy ionizes the Earth’s atmosphere during the day. This produces different ionization layers
defined as layers D, E, F. At night, there is only ionization from cosmic waves, and therefore there is only an F layer (1). VLF
radio waves reflect off the free electrons in the different ionosphere layers. The signal strength of this reflected signal can be
detected by a SID small radio telescope. The normal use of the SID radio telescope is to detect solar flares which appear as
short term signal strength increases during the daytime monitoring. The author used the SuperSID telescope’s capability to
measure and analyze the VLF signal strength variations and the effect of the solar eclipse on the ionosphere. The total solar
eclipse on August 21, 2017 in North America provided an opportunity to analyze the differences between the eclipse and
normal daily ionospheric reflections.
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