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Coronal polarimetry
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CoMP Observations
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Model Validation...
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Model Optimization...

Exact loss function RBF-reconstructed loss function Ground Truth Best-fit from RBF-
(31x31x31 points in 3D parameter space] (301 points in 3D parameter space) reconstructed loss function
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Stokes parameters used in loss function (generalization of e.g. chi-squared, a.k.a likelihood)



Quantify non-potentiality?
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How to use this new polarimetric diagnostic

ldentify how/where measurements are sensitive to
coronal magnetic fields

Use these measures to help optimize coronal magnetic models

Test robustness to different models



CoMP linear polarization: Sensitivity to magnetic fields
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Cavities and flux ropes
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Lagomorphs, cavities and flux ropes
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Lagomorphs, cavities and flux ropes

EUV coronal cavities = CoMP lagomorphs

Gibson, 2014




Lagomorphs, cavities and flux ropes

EUV coronal cavities = CoMP lagomorphs
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OBSERVABLE!
Index of non-potentiality

(sum of squares of difference)

Circular polarization: measuring non-potentiality

Evolution during emergence phase
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Summer project: SOARS undergraduate Marcel Corchado Albelo



Pseudostreamers
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Pseudostreamers in linear polarization

Expected topology




Pseudostreamers in linear polarization

CoMP observations vs models

Pseudostreamer

Double Streamer

Gibson et al 2017; Rachmeler et al. in preparation




Pseudostreamers in linear polarization
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Gibson et al., 2017
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Non-radial expansion
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Data-optimized coronal field model (DOCFM)

Coronal-model based approach to forward-fitting the global solar magnetic field
(NCAR-C{A collaboration )

Parameterized model e Maximize posterior

Forward operation

Calculation of likelihood

Modify model




ROAM: Radial-basis-function Optimization Approximation Method
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Data-optimized coronal field model (DOCFM)

Coronal-model based approach to forward-fitting the global solar magnetic field
(NCAR-C{A collaboration )

Parameterized model Maximize posterior

Forward operation

Calculation of likelihood

Modify model




Flux-rope insertion: grid of solutions

CMS model
Parameters: axial and poloidal flux

13 X 13 gnid

van Ballegooijen,
Savcheva

model136

Fan simulation




Applying ROAM
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Applying ROAM

Initial results:
Axial flux better

cons.trained than CMS requires
poloidal by density model:
polarimetric data hydrostatic

current-dependent
“true” density
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Density weighting: Global
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Sensitivity to polarimetric data
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ensitivity to polarimetric data
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Coronal base boundary condition

LOS at photosphere (t=900000) 192 LOS at coronal base (t=900000)

Machine
learning — g Blos coronal base
statistical Blos photosphere (statistical)
regression
model

Blos coronal base
(full model)

Relative error (~10%)!




How to use this new polarimetric diagnostic

ldentify how/where measurements are sensitive to coronal
magnetic fields:

e cavities — linear-polarization lagomorphs
e expect clear signature in circular polarization (DKIST,
COSMO...)

e pseudostreamers — linear-polarization lobes and nulls

e streamer/coronal hole interface — non-radial expansion in
azimuth



How to use this new polarimetric diagnhostic




How to use this new polarimetric diagnostic

Use these indices to help optimize coronal magnetic
models

- Finish flux-rope fit to Fan simulation (Dalmasse et al.)
* |terative ROAM
* Test robustness to density model
- Consider other contributions to loss function (magnetic skeleton —
Malanushenko)

- Create optimized model of pseudostreamer (4/15/2015) (Karna et al.)
* Incorporate height of null, polarization expansion factor in loss
function

« Sensitivities to noise, measurement uncertainties (Fan et al.)
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Photon noise estimated using:
Aperture: 150 cm
Resolution: 12 arcsec
Integration: 300 sec
Efficiency: 0.05

Modeft: 1./sqrt(3)




How to use this new polarimetric diagnostic

Test robustness of polarization sensitivities with
respect to different models:

e correlation of polarimetric data to free energy
(Corchado Albelo et al.)

e sensitivities to density, temperature, velocity
(Nimmo et al.)

e develop generalized solver (Mathew et al.)




How to use this new polarimetric diagnhostic




Connections to other teams

Bastille-day event
flux rope insertion -
collaboration with PSI




Connections to other teams

132 MHz 161 MHz

FORWARD Model

240 MHz

Convolved Model

MWA Background

0.4 0.6

MWA Vs. FORWARD- “ Normalized Intensity
modeled MAS
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