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Why does the coronal magnetic field matter?

;
1 O

Controls the storage and release of
magnetic energy, from Sun to Earth

If we ever want to predict Bz
at the Earth, we need to be
able to quantify the global
coronal magnetic field
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Contows of B
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First step in any inverse method:
a well-defined forward problem



(Z—pos Rsun)

05

] I (N N R

PRI T o |

—1.0 —-0.5 .0 0.5
{Y_pos Rsun)

UNITS: FILTERED: (Orig. units DN/S/DETPIX)

-
n

081







FORWARD SolarSoft IDL package

Given a distribution of plasma and magnetic fields along the line of sight,
synthesizes observables from radio to SXR wavelengths.

Works with any analytic or numerical model, but automatically interfaces
with PFSS extrapolation and PSI MAS MHD simulation (given date)
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FORWARD SolarSoft IDL package

Given a distribution of plasma and magnetic fields along the line of sight,
synthesizes observables from radio to SXR wavelengths.

Works with any analytic or numerical model, but automatically interfaces
with PFSS extrapolation and PSI MAS MHD simulation (given date)
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FORWARD SolarSoft IDL package

Given a distribution of plasma and magnetic fields along the line of sight,
synthesizes observables from radio to SXR wavelengths.

Works with any analytic or numerical model, but automatically interfaces
with PFSS extrapolation and PSI MAS MHD simulation (given date)
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FORWARD SolarSoft IDL package

Given a distribution of plasma and magnetic fields along the line of sight,
synthesizes observables from radio to SXR wavelengths.

Works with any analytic or numerical model, but automatically interfaces
with PFSS extrapolation and PSI MAS MHD simulation (given date)
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FORWARD SolarSoft IDL package

Given a distribution of plasma and magnetic fields along the line of sight,
synthesizes observables from radio to SXR wavelengths.

Works with any analytic or numerical model, but automatically interfaces
with PFSS extrapolation and PSI MAS MHD simulation (given date)
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Calculates Bremsstrahlung and gyro resonant emission
(codes developed by S. White, T. Bastian)




FORWARD SolarSoft IDL package

Given a distribution of plasma and magnetic fields along the line of sight,
synthesizes observables from radio to SXR wavelengths.

Works with any analytic or numerical model, but automatically interfaces
with PFSS extrapolation and PSI MAS MHD simulation (given date)
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"Currently working on extension to unsaturated Hanle regime!




FORWARD SolarSoft IDL package

Can include photon noise

CoMP - g i COSMO

5 minute integration of circular polarization for Fe XIlI



FORWARD SolarSoft IDL package
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But how do we quantify
the magnetic field?






erpolated surface Real surface

Dalmasse et al., in preparation, 2015




Data-optimized coronal field model (DOC-FM)

Optimization methods (HAO-CISL collaboration)

Solutions dispersion (2D—projection)

Best fit parameter dispersion for 100 realizations of 31-point sampling



Data-optimized coronal field model (DOC-FM)

Optimization methods (HAO-CISL collaboration)

Solutions dispersion (2D—projection)

Best fit parameter dispersion for 100 realizations of 93-point sampling



Data-optimized coronal field model (DOC-FM)

Optimization methods (HAO-CISL collaboration)

Solutions dispersion (2D—projection)

Work in progress: further increasing hypercube size, analyzing errors,
and optimizing choices of observables and related metrics
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Conclusions
AEEEF = 4 [NNEET W

Coronal magnetism matters for space weather
2 R s ST R RN Y
A range of observations yield clues to the coronal field;
Polarimetric data provide the most direct mformatlon
_ J Q' .§ “V\‘ : | 5 “ }- . '
Ry +Actually quantlfylng the 3D global field from

e
Y these data IS not easy.
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DOC-FM: MHD-model based approach to
forward-flttmg the global fleld i
o i SIS p / 32
Synthetic testbeds allow us (and others!) to develop and refine an
inversion framework, and in the process, to establish the best

observations, models and optimization methods

Our ultimate goal: improved B, forecast
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