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SOLAR FLARES

Intense eruption of
electromagnetic
radiation from the sun’s
atmosphere.

Image Credit: SO AlA
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SDO - Solar Dynamics Observatory

Upper Photosphere Transition Region

Magnetic Field in and Transition d Ch h
an romosphere,
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Image Credit: https://www.nasa.gov/mission_pages/sdo/how-sdo-sees-the-sun



EBTEL - En

thalpy Based Time Evolution of Loops

dP 2 [ 1 (R, + Ry) F 1 3 kKT
dt 3 | LY ' L 2 ¢
dn ) cy €
— = —(Fy+ Ry) + — (1 - -
dt 5csk LT eL 5cg kT
Energy balance between Equate enthalpy flux of
coronal heating and losses plasma with change in heat
by radiation and thermal flux relative to radiation loss 4
conduction. rate in the transition region. e

(Klimchuk et al., 2008)
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UFC t

UV Footprint Calorimeter Method. The
brightness of loop feet is proportional
to the heating of the loops. (Qiu et al.,, 2012)
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Flare lightcurves
for each different
SDO EUV

wavelength.

PROCESS

(2

Identification of
flaring pixels in the

1600 flaring
ribbons.

®

Run 0D simulations
of the loops and
generate synthetic
lightcurves.
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Two—phase heating
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(Qiu & Longcope, 2016, Zhu et al., PAONRS)
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Simulating magnetic
field loops from HMI
-data.
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_IGRHT
CURVES

Light curves of the entire
flaring region from
observational data

compared with synthetic.
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SynthesizAR = I

AlA 211 2022-06-24 09:45:27.443791
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(Barnes ewal., 2019) +
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RANDOM
LOOPS

Modification to Python
standards plus
adaptation to arbitrary
numbers of loops.

+
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Stonyhurst Longitude
00

MPORTING
_LO0PS

Modifying loop coordinates
to be processed by
SynthesizAR.
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Stonyhurst Longitude
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IMPORTING LOOPS

Modifying loop coordinates to be
processed by SynthesizAR.
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FUTURE



NEXT STEPS

COORDINATES

Accurately import loop
coordinates in
Stonyhurst frame.

lterate synthetic
observations over
actual time evolution.

Read in EBTEL results
for each loop.

COMPARE

Compare synthetic
images to actual data.

‘~synthesizAR.Skeleton'
Skeleton object containing :
file : '~string'
File location of the EBTEL 1

name = 'IDL'

def __init_(self, file):
self. file = file

ef load_results(self, loop):
print('Successfully loaded 1
print(loop)

rint('Loading file: ' + st
el data = readsav(self. f

ebtel_datal'nntime']’
ebtel datal'densii
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_ THANKS!

Do you have any questions?

bparkel3@uwyo.edu
https://solar.physics.montana.edu/home/w
ww/reu/2022/bparker/index.html

Advisor: Dr. Chunming Zhu
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