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What i1Is CROBAR?

* Method to reconstruct 3D structure from 2D images
— ‘Coronal Reconstruction Onto B-Aligned Regions’
— Works with one perspective snapshot in some cases

— Developed for lower corona using
EUV+magnetograms, works well in that application

* This talk shows initial application to synthetic PUNCH
data
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How does it work?

MDI Full Disk 96m Magnetogram 2010-07-25 00:00:26

* 3D reconstruction an
underconstrained
problem in corona

* Need physics-based
constraints
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* |In low EUV corona, this ielad
iS provided by magnetic Helioprojective Longitude (Solar-X)
field
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How does it work?

° For EUV F|e|d Selection of B-aligned regions, a =4.0 Gm
extrapolations provide | |
B-aligned regions

* Each of these has its
own emission profile
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* Emission following this
structure in image must 2\ ‘, \
be at its 3D location 100 200 300 400

x-voxel aligned coordinate (Mm)
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How does it work?

* For EUV, Field
extrapolations provide
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* Each of these hasits [ )
own emission profile «'

* Emission following this
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How well does it work?

AIA DEM-based image (T2 powerlaw response)
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How well does it work?

a = 3.5 Gm™~! reconstruction; ¥°=2.033
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How well does it work?

a) Reconstruction of EUVI B 284 using only AIA b) Actual EUVI B 284 data c) Reconstruction of EUVI B 284 using AIA and EUVI A 284
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AlA 211 at 2018/02/03 14:10:17

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 0°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 10°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 20°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 30°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 40°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 50°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 60°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 70°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 80°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 90°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 100°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




AIA 211 reconstruction at 2018/02/03 14:10:17, rotated 110°

How well does
It work?
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J. Plowman et al. -- PUNCH 3D CROBAR reconstruction Rotated Helioprojective Longitude (Solar-X, arcseconds)




CROBAR with PUNCH

 PUNCH structuring is fluid |
dominated, not magnetic E
dominated

PUNCH Radial-aligned region footpoints

* We focus on inner FOV
and assume radial
aligned regions

* Each region has inverse
square density profile, B
& pB from Deforest 2013

J. Plowman et al. -- PUNCH 3D CROBAR reconstruction




CROBAR with PUNCH

* PUNCH structuring is fluid
dominated, not magnetic
dominated

Radial Aligned regions for PUNCH

* We focus on inner FOV
and assume radial
aligned regions

* Each region has inverse
square density profile, B
& pB from Deforest 2013
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Test reconstruction, PUNCH POV

Test Cube B CROBAR fitto B
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Test reconstruction, PUNCH POV

Test Cube B Difference (image max=10 % of B)
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Test reconstruction rthoonal POV

0

Test Cube density CROBAR density reconstruction
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hat If simpler cube tructure’?

Test Cube density CROBAR density reconstruction

A &
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hat If simpler cube tructure’?

Test Cube density CROBAR density reconstruction

. @
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HD reconstruction UNCH POV

Provornikova synthetic data B CROBAR Fitto B

J. Plowman et al. -- PUNCH 3D CROBAR reconstruction



HD reconstruction UNCH POV

Provornikova synthetic data B Difference (image max=10 % of B)

J. Plowman et al. -- PUNCH 3D CROBAR reconstruction



HD reconstruction rthoonal POV

Reconstruction Orthogonal Axis 1 Reconstruction Orthogonal Axis 2
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Discussion and Conclusions

* Demonstrated Application of CROBAR method to
radial structure in inner PUNCH field of view

— Both B and pB information incorporated

* Ability to recover features depends on how
complicated/homogeneous LOS structure is

— Additional physical constraints/dynamics can help
Improve this

* Forward model consistency must be done carefully
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