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Introduction
Based on our experience with data from the Vector Spectromagnetograph (VSM) instrument, which is part of the Synoptic Optical
Long-term Investigations of the Sun (SOLIS) facility, we have produced HMI vector and uncertainty synoptic maps for all Carrington
rotations from May 2010 through December 2015. HMI observations provide 12-minute cadence magnetograms, both for longitudinal
and full-Stokes measurements. From subsets of both the HMI longitudinal and vector magnetograms we have computed radial-flux and
spatial-variance (uncertainty) synoptic maps. For the longitudinal data, we have included pole-filled radial-flux maps, and for the vector
data we have included synoptic maps of the poloidal and toroidal magnetic flux.

All synoptic maps are available via ftp at: ftp://solis.nso.edu/HMI/. Data and files structure are described in the NSO technical report
http://arxiv.org/abs/1605.03500.

Methodology

• Input Data: Full-disk HMI m_720s (longitudinal magnetograms) and b_720s (fully disambiguated vector magnetograms) series.
For this investiagtion we have used 2 magnetograms per day, 12 hours apart. For the vector data disambiguation in the quiet Sun
we used the results from the radial-acute method.

• Heliographic Remapping: Full-disk magnetograms are remapped into Carrington longitude-sin(latitude) heliographic magne-
tograms following the procedure described in Bertello et al. 2014 (Solar Phys. 289, 2419-2431). Prior to this transformation, the
longitudinal data are divided by the cosine of the heliocentric angle (the angle between the line-of-sight vector and the local ver-
tical) to produce a map of the pseudo-radial magnetic field. The final heliographic magnetograms have a 1×1 square-degree
resolution at the equator.

• Carrington synoptic maps: Once all of the heliographic remapped images have been produced, they are assembled into integral
synoptic maps covering the full 360◦ of Carrington longitude. A cos4(∆longitude) weighting funcion is applied to each individual
heliographic magnetogram to broadly emphasize the magnetic flux observed near the central meridian.

• Polar filling: Polar field regions in the pseudo-radial synoptic maps are filled in using a cubic-polynomial surface fit to the currently
observed fields at neighboring latitudes. The fit is performed iteratively on a polar-projection of the map, and the high-latitude fit
is then integrated into the observed synoptic map, weighting toward the pole. Polar filling is not applied to the vector synoptic
maps.

• Uncertainty synoptic maps are computed using the method described in Bertello et al. 2014 (Solar Phys. 289, 2419-2431).

HMI Pseudo-radial and Uncertainty Carrington Synoptic Maps

Carrington rotation 2145 centered on January 1st, 2014. Pseudo-radial magnetic flux density distribution (left) and corresponding
uncertainty map (right). The greyscale stretches from -100 to +100 gauss for the magnetic flux density map, and from 0 to +100 gauss
for the uncertainty map. Each bin-value in the uncertainty map is determined from the weighted statistical spatial variance of all the
radially-projected magnetic field values contributing to that bin.
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Weak-Field Disambiguation Results

Carrington rotation 2161 centered around March 14th, 2015. Comparison of HMI vector synoptic maps produced using radial-acute
(top row) and random (bottom row) weak-field disambiguation solutions for quiet Sun. From left to right: radial, poloidal, and toroidal
magnetic flux density. The greyscale stretches from -20 to +20 gauss. The radial-acute solution was adopted for the data-product set of
vector synoptic maps.
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Carrington rotation 2145 centered on January 1st, 2014. Flux density synoptic maps for the three components of the magnetic field (top
row) and corresponding uncertainty maps (bottom row). The greyscale stretches from -100 to +100 gauss for the magnetic flux density
maps, and from 0 to +200 gauss for the uncertainty maps.


