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Agenda CME (Infrared)

1. Overview of the Research
2. What is a CME?  
3. What are SID Monitors?
4. Methodology
5. Results
6. Conclusions
7. What’s Next? 

8. Questions



Overview 

Hypothesis 
● Do coronal mass ejections have an 

effect on Earth’s ionosphere?

When? 
● February through July, 2011
Where?
● Ionosphere: 70 -100 km above surface



What is a CME? 

● CME: Coronal Mass Ejection
● Giant cloud of solar particles
● LASCO/SOHO CME Catalog
● Earth directed?

○ Halo type

○ +/- 80o central position angle

○ > 50o angular width

○ Disregard all other CMEs



Halo type CME 
with resulting 
proton shower



● Can disrupt satellite communications
● Can disrupt radio signals 

What are the Impacts of CMEs?

● Pose a threat to commercial aircraft
● Can cause auroras near the Polar Circles



What is a SID Monitor? 
● SID: Sudden Ionospheric Disturbance
● Measures the intensity of VLF waves
● Normally used to identify if solar flares 

are geoeffective



Obtaining the Data Online
● SOHO/LASCO CME Catalog

● SID Monitors in Vienna
○ JXN (Novik, Norway)
○ FTA (Saint-Assise, France)



Examples of Raw Data
SID CMECME



SID Energy vs CME Energy: UN-VIENNA 016-JXN



SID Energy vs CME Energy: UN-VIENNA 016-FTA



Correlation Coefficients of SID Data
(Halo type CMEs not included)

Correlation coefficient of SID 
vs CME Data at Given Offsets
(Vienna Station)



Conclusions

● Using SID monitors is a valid way to determine whether 
a CME was geoeffective. 

● A 6-day offset appears to correlate CME kinetic energy 
with SID measured reflectivity.

● Missing data - skewed correlations between CME & SID 
data sets



Why is this Important?

● Foundation for future research
o Can CMEs be predicted from looking at SID data? 
o Can we help prevent impacts on the ionosphere if we 

know how a CME affects it? 

● Financial implications 

● Safety (Radiation)

● Carrington Event (1859)



Future Applications
● Find a way to quantify missing data
● Estimate CME travel times
● Expansion of data beyond 6 months
● Use SID monitors closer to the magnetic poles
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Questions?



How to Get Involved

SID monitors are now being made available to schools and 
institutions that wish to contribute to the database.

Supplies of monitors are limited but are most frequently 
placed in schools with under-represented populations.



Build Your Own SID Antenna! 



Causes of Interference
Example of a 1000 Watt 
microwave 1 meter away from 
the SID antenna. After 30 
meters the noise seems to 
attenuate to very minor levels.

Other equipment that may 
interfere with SID monitors 
include…

Vacuum cleaners, Gas lamps 
and small electric motors.



CME (x-ray)


