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Widget-based search tool now in SSWIDL 
(IDL>solar_flare_finder). 
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Motivation
• Multi-wavelength flare observations are often greater than the sum of their 

parts. 

• Finding specific combinations of flare datasets are useful for answering 
specific science questions… 

• …or to know what other instruments might have observed a specific 
RHESSI flare. 

• Modeling flare plasma parameters may require certain combinations of 
datasets for comparison. 

• “Planning” coordinated observations is almost impossible. “Easier” to 
retrospectively search archives. 

• RHESSI XV Workshop working groups are predominantly mission-centric 
(RHESSI+Fermi, RHESSI+IRIS, RHESSI+SDO). 

• Useful to have identified specific events to include in grant proposals. 



Instruments
• GOES: full disk; multiple satellites (get_gev.pro) 

• RHESSI: full disk; suffers from eclipse and SAA passes (hsi_whichflare.pro) 

• SDO/EVE MEGS-A: full disk; no longer operating as of 26 May 2014 

• SDO/EVE MEGS-B: full disk; limited duty cycle; now responding to flare trigger 
(http://lasp.colorado.edu/eve/data_access/evewebdata/interactive/
megsb_daily_exposure_hours.html) 

• Hinode/EIS: Rastering instrument; limited FOV; eclipses; planning schedules 
(eis_list_raster.pro) 

• Hinode/SOT: Limited FOV; eclipses; planning schedules (sot_cat.pro) 

• Hinode/XRT: Limited FOV (sometimes); eclipses; planning schedules 
(xrt_cat.pro) 

• IRIS: Rastering instrument; limited FOV; eclipses; planning schedules 
(iris_obs2hcr.pro)

http://lasp.colorado.edu/eve/data_access/evewebdata/interactive/megsb_daily_exposure_hours.html


Flare Finder Criteria
• Search for all GOES flares since SDO was launched 

• RHESSI flare flag must lie between GOES start and end 
times, and must have been “on” during the rise phase 
(GOES start->peak) 

• Determine if SDO/EVE MEGS-A and/or MEGS-B were 
exposed (AIA and HMI are assumed to have been) 

• Determine if EIS/SOT/XRT/IRIS were observing within 
GOES start/end time (if so, return all data within -30/+60 
minutes) 

• Determine if RHESSI flare location lies within +/- 20” of EIS/
SOT/XRT/IRIS FOV (to allow for pointing uncertainties)



Limitations/Caveats
• EIS/IRIS slit may not have been over footpoints/

ribbons 

• <C5 flares may not show up in EVE data 

• MEGS-A and IRIS were only observing together for 
11 months 

• Some flares may not have produced hard X-rays 

• Some arbitrary search criteria may bias sample size 

• Data dropouts/bad data may be possible



This NASA press release highlighted just how rare 
coordinated observations of solar flares really are.

But it  
shouldn't be!



Number of flares jointly observed  
between 1-May-2010 and 17-Jun-2016  
by GOES, RHESSI and…

Total number of GOES flares = 12,254 
Total number of RHESSI flares = 6,761

www.interactivevenn.net

=all 8 instruments 
=any 7 instruments

http://www.interactivevenn.net


Statistics (out of 12,254 flares)
• RHESSI+MEGS-A+MEGS-B+EIS+SOT+XRT+IRIS = 2 

• RHESSI+MEGS-A+EIS+SOT+XRT+IRIS = 10 

• RHESSI+MEGS-A+MEGS-B+EIS+SOT+XRT = 20 

• RHESSI+MEGS-A+MEGS-B+EIS+SOT+IRIS = 1 

• RHESSI+MEGS-A+MEGS-B+EIS+XRT+IRIS = 1 

• RHESSI+MEGS-A+MEGS-B+SOT+XRT+IRIS = 10 

• RHESSI+MEGS-B+EIS+SOT+XRT+IRIS = 3



Example 1: An M1.5 flare observed by all instruments



Example 2: An M7.3 flare observed by all instruments  
except EIS raster only at flare onset.



 Example 3: The famous 29 March 2014 X1.0 flare.



Future Directions
• Search by SOL or RHESSI flare number 

• What lines/filters were EIS/SOT/XRT/IRIS observing? 

• Include A-class flares 

• Provide direct access to data (via VSO) 

• SDO/AIA flare locations (for flares without RHESSI data) 

• Add GOES/EUVS, Fermi, NoRH, MAVEN, GBO, etc… 

• Other suggestions welcome… (email: 
r.milligan@qub.ac.uk)

mailto:r.milligan@qub.ac.uk




Search for all commonly observed flares  
between 1-May-2010 and 17-June-2016


