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Summary
Interest in predicting space weather conditions constantly pushes the advance of state-of-the-art of three-dimensional (3D) magnetohydrodynamic (MHD) models of the solar corona and

the solar wind, which need to be validated with observational data. Tomography of the solar corona is the only observational technique that can currently provide a 3D empirical description
of the solar atmosphere in a global fashion. In this work we carry out a validation study of the latest version of the Alfvén-Wave driven sOlar wind Model (AWSoM), comparing its results with

tomographic reconstructions of physical parameters of the solar corona. For this analysis, we select a rotation from the recent deep minimum of solar activity (CR-2223), between solar
cycles 24 and 25, which renews the opportunity to study the Sun-Earth connection under the simplest solar and space environment conditions. Based on narrow band EUV coronal images

provided by the SDO/AIA instrument, we carry out tomographic 3D reconstruction of the coronal electron density and temperature in the range of heliocentric heights ≈ 1.0− 1.25 R�.
Based on polarized visible brightness (pB) coronagraph images provided by the SoHO/LASCO-C2 instrument, we carry out tomographic 3D reconstruction of the coronal electron density in

the range of heliocentric heights ≈ 2.5− 6.0 R�. We validate both the reconstructions and the model by computing synthetic images and comparing them with the actual data. We
compare the AWsoM model with the tomographic reconstructions and discuss its capability to reproduce the reconstructions.

What is Solar Tomography?

Ne: DEMT versus AWSoM

Latitude/longitude maps of Ne at two sample heights from
DEMT (top) and AWSoM (bottom).

Te: DEMT versus AWSoM

Latitude/longitude maps of Te at two sample heights from
DEMT (top) and AWSoM (bottom).

Ne: SRT-WL versus AWSoM

Latitude/longitude maps of Ne at two sample heights from
SRT-WL (top) and AWSoM (bottom).
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Ne(r) and Te(r) from DEMT and AWSoM (top).
Ne(r) from SRT-WL and AWSoM (bottom).

CHs Average Radial Profiles
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Ne(r) and Te(r) from DEMT and AWSoM (top).
Ne(r) from SRT-WL and AWSoM (bottom),
in the North CH (left) and South CH (right).

EUV Images: Data versus Synthetic
Frequency Histogram
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Frequency Histogram
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Left: AIA-193Å and corresponding synthetic image from
Tomography (top) and from the AWSoM model (bottom).

Right: Corresponding intensity-ratio histograms.

WL Images: Data versus Synthetic
Frequency Histogram
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Frequency Histogram
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Left: LASCO-C2 and corresponding synthetic image from
Tomography (top) and from the AWSoM model (bottom).

Right: Corresponding intensity ratio histograms.

Conclusions

• Using AIA images (in 171, 193 and 211Å) we carried
out the tomographic reconstructions of both the coronal Ne

and Te, in the range of heights ≈ 1.0 − 1.25 R�. Us-
ing LASCO-C2 images, we carried out the tomographic
reconstructions of the coronal Ne, in the range of heights
≈ 2.5 − 6.0 R�. We ran a steady-state simulations using
the AWSoM model.

• The characteristic values of Ne and Te in the AWSoM
model are consistent with the tomographic reconstrucions.

• Streamer: within the FoV of AIA the model Ne(r) agrees
very well with the tomographic reconstructions, while the
model Te(r) is ≈ 15% smaller than in the reconstruc-
tions. HCS: within the FoV of LASCO-C2, the model Ne(r)
agrees very well with the reconstructions.

• CHs: within the FoV of AIA the model Ne(r) agrees very
well with the tomographic reconstructions, while the model
Te(r) is ≈ 15% smaller than in the reconstructions. Within
the FoV of LASCO-C2, the model tends to over estimate
Ne(r) and underestimate its scale height.

• As a test for both the tomographic reconstructions and the
AWSoM model, we synthesize images from both and com-
pare them with the AIA and LASCO-C2 data. The tomo-
graphic reconstructions are able to reproduce the images
with much finer detail than the model.

• An upcoming publication will include a detailed analysis
for both CR-2223 and CR-2219, similar to Lloveras et al.
(2020), Sol.Phys. 295, 76.
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