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)avid Hathaway and | have developed a new su
X transport model, the Advective Flux Transpo
) model (2014b,a). This model reproduces
2tic field evolution by advecting theA

the observed flows

» Observed Surface » Flux Maps of

entire Sun
Flows » Butterfly diagrams
» Observed Magnetic > Polar Field Plots
Field > AR evolution




Flux Transport Movie

Looping video showing 1 year (2011) of Flux Transport




Far-side Emergence

One of the biggest limitations for
determining the global state of the
solar atmosphere and inner
heliosphere is the absence of
reliable magnetic data for the far-
side of the Sun.

While AFT can transport ARs that
emerge on the near-side, far-side
ARs are neglected until they rotate
onto the near-side.

We began developing a method for
including far-side active regions in
the AFT model.

A far-side AR rotates into view.




Far-side Imaging Method

A synchronic map (left) and a map of the He 1l 304°A
coronal emission from SDO/AIA and STEREO A/B EUVI.
Two missing far side active regions are circled in the
coronal emission image.

Other far side active regions may have experienced
additional growth.

Can STEREO 304°A be used as a proxy for far-side fields?
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EUVI+AIA 304 & NOAA 11158
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Back to the Corona

AlA Fe XVIII AlA 335

AFT+EBTEL AFT+EBTEL

- 2

Comparison of SDO observations (HMI magnetogram and EUV
images) to synthetic images of NOAA 11272.

Ignacio computed synthetic images from hydrodynamic steady state
solutions where heating is scaled as B/L (EBTEL).

The geometry is given by potential extrapolations of the line-of-
sight magnetic field given by the AFT model in predictive mode.




Global Field

304 shows great promise for
improving our knowledge of far-side
magnetic field.

Combining AFT with far side data
from 304 measurements should be
able to provide a more complete
picture of the magnetic field
configuration of the entire Sun.
Using AFT in global models may be
able to improve space weather
predictions, such as solar irradiance,

solar wind, and coronal field models.

PFSS of AFT from July 2012
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Coronal Cavities
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Nishu Karna tracked the position of a coronal cavity over time.
This location (red dot) was superimposed onto saturated AFT maps.
The location of this cavity tracks nicely with the polar PIL line.




Conclusions

AFT is a state of the art SFT model capable of producing
the most realistic magnetic maps of the entire Sun

304 measurements can be coupled with a SFT model to
establish how the total unsigned flux of an active region
changes over long time scales.

304 shows great promise for improving our knowledge
of far-side magnetic field.

Combining AFT with far side data from 304
measurements should be able to provide a more
complete picture of the magnetic field configuration of
the entire Sun.
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