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What are saleir flares?
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Solar Flare Classification

GOES data (one minute average)
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Why look at solar flares<e




Space Weather...
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Why..

e Understand our sun!
— Solar and plasma
physics
— Magnetic fields
e High energy
iInteractions (giant
particle accelerator)

e Other cosmic events,
pulsars, quasars, and
flare stars...




Research Godls

Algorithms for GOES EXIS X-ray sensor
 Next generation space weather— 2015
e Quadrant photodiode — location!

Flare - finder and flare prediction (C, M, X?)

Conveniently already a similar device pom’red af
the sun! (SDO...) . R

Catalogue of recent flares




Solar Dynamics Observatory

EVE - Extreme ultraViolet
Experiment

SpectroPhotometer o= £ ldft

Transmission grating spectrograph
17 — 38 nm and zeroth order 0.1 — 7 nm




EUV SpectroPhotomete — O™ order
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EUV SpectroPhotomete — O™ order
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A day In the life of the Sun!

Solar Activity from ESP QO—order on the 125 day of the year
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Flare Measurements

Solar Activity from ESP QO—order on the 121 day of the year
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GOES Irradiance 0.04-0.8nm (W/m2)
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MEGS - SAM

SAM - pinhole
camera on MEGS A
in soft x-ray
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Flare Location Calibrations
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How fo detect flares...




ESP 0-Order Irradiance 0.1-7 nm (W/m~2)
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Flare FiInder

e Detection based on linear fit of o
timed section

— Slope larger than threshold — flare herel

* Use of the derivative 1o de’rermln{-y._
flare peak e

* Max slope — derivaiive
 Notes of irregularities







Sometimes pretty good

Solar Activity from ESP Q—crder on the 125 day of the year
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Other times...

Solar Activity from ESP Q—order on the 123 day of the year
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Addiflons for FlareFinder

 Record slopes over longer period
— Initial slopes mostly the same...




Addiflons for FlareFinder

 Record slopes over longer period
— Initial slopes mostly the same...

e Deal with ‘fast’ backgrounad
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Addiflons for FlareFinder

 Record slopes over longer period
— Initial slopes mostly the same...

e Deal with ‘fast’ backgrounad

e Heliophsyics knowledgebase (HEIQ['“ :

— Link the flares to movies — why areitney
happening L

o SMmall flares — missing flares




Addiflons for FlareFinder

 Record slopes over longer period
— Initial slopes mostly the same...

e Deal with ‘fast’ backgrounad

* Heliophsyics knowledgelhase (FEK/Ss

— Link the flares fo movies — Why are },“. /
happening

e Small flares — missing flares R
» Correlate fo GOES recorded flarés




Salar Activity from ESP Q—crder on the 210 day of the year
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mem=1EJ3GB

Time: 2010-07-29T17:29:46.789Z, dt=40.4s
aia_20100729T172953_304-211-171-blos_2k.prgb
channel=171, source=SDO/AIA




Conclusions

e Autonomous detection program
— Very accurate on large flares, (C and up)

— Fast flare statistics — can be programmed
to any number of variapbles

e Flare location - flares smaller than SAMESEEE
— High correlation =

— Nearly instant location o
e s the flare coming towards use!
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