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The Helioseismic and Magnetic Imager (HMI) on the Solar Dynamics Observatory (SDO) has measured solar 
polarization at six wavelengths across the Fe I 6173 spectral line with one arc second resolution nearly every 135 
or 90 seconds since May 2010. Stokes parameters are determined every 720 seconds over the full disk. The quality 
of the filtergrams is remarkably uniform, but the inverted and disambiguated magnetic field values are sometime 
incorrect, or show small systematic variations with time, spacecraft velocity, and space. Estimates of the numerical 
uncertainties are provided for each pixel, but, for some kinds of analysis, having a smoother and more uniform 
time series can be useful.  
 
Methods have been devised to ‘cosmetize' the observations to improve consistency and appearance and minimize 
unwanted variability. Effects considered include issues related to field inversion, disambiguation, instrument 
sensitivity, optical distortion, and systematic errors due to spacecraft velocity.  
 
The resulting 'corrections' typically depend on assumptions about the behavior of the solar magnetic field, so care 
must be taken when using such results.  

SDO/HMI measures polarized 
intensities at six wavelengths 
across the Fe-I spectral line 
each 135 or 90 seconds. The 
line shifts by about one tuning 
step during the daily orbit. 

Per-Pixel Corrections During Flares 
 

Flare-induced artifact as "magnetic transient." (a) 
Differenced map of Stokes I0 ( m Å offset from line 
center) near the flare peak, normalized to 
the quiet-Sun mean continuum Ic. "T" marks the 
sample pixel. (b) Differenced Br map. (c) Temporal 
evolution of the sample pixel. Red symbols show 
the frames affected by flare emission. Green curves 
show the fitted step-like function for Bh and Br and 
a fitted third-order polynomial for green bands 
show the  fitting confidence interval. Larger fitting 
uncertainty during flare time is due to the fact that 
we exclude magnetic transients. (d) Stokes profiles 
of the sample pixel at two instances, near (red) and 
before (gray) the flare peak. Error bars are derived 
assuming Poisson statistics. (Sun et al. 2013) 

Saturated/Failed Pixels 
 

At left from top to bottom are 1) 
original field strength, 2) original data 
with bad pixels marked, model data 
computed using 49th -order 
Chebyshev polynomials to the good 
pixels, and the adjusted data 
(bottom). 
 

At right, original and corrected  field 
strength along the indicated lines. 
(See also Gao et al., 2010) 

Magnetic Sensitivity to Sun-SDO Velocity 
 
Scatter plots show how the measured magnetic 
field depends on velocity for regions of different 
field strength. The panels show the magnetic-field 
residual, which is the difference between the 
measured field versus velocity over a a four-day 
interval.  
From top to bottom, the rows show umbra 
(≈ 2500G), penumbra (≈ 1300G), and a quiet-Sun 
region (≈ 100G). Pixels are actually selected by 
intensity.  
Panels from left to right show the line-of-sight 
component of the full vector magnetic field, the 
transverse component of the vector field, and the 
line-of-sight field derived using MDI-like algorithm. 
The curve in the top-right panel is a second-order 
polynomial fit to the data; solid-straight 
lines in the other panels are linear fits. Note the 
difference in scale in the quiet-Sun panels in the 
bottom row. 
(Couvidat et al., 2016) 

HMI Vector Field  
 
NOAA AR 11158  on 
15 Feb 2011. Panels 
CW from upper left 
show intensity, field 
strength, azimuth, 
and inclination 
relative to line-of-
sight in a cut-out 
from the  solar disk 
for pixels > 250 G.. 

HMI Field Strength-Velocity Dependence as a  
Function of Field Strength 
 
The sensitivity of the measured magnetic-field strength with 
line-of-sight velocity is plotted as a function of field strength for 
a selection of 20 simple sunspots.  
Each spot is divided into continuum intensity bins to segregate 
by field strength. The bins are tracked for several days and the 
dependence of measured field strength on line-of-sight velocity 
is determined.  
The slope is plotted for each sunspot in each bin as a function of 
the measured field strength. The figure shows the slope versus 
line-of-sight magnetic field magnitude (Hoeksema et al., 2014). 
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Disambiguation Instability in Patches 
 
A temporal filtering procedure was used to remove back-and-forth flips in 
azimuth, which are likely due to frame-to-frame inconsistencies in ambiguity 
resolution. From top to bottom, first row: 100 × 100 pixel maps of transverse-
field azimuths (color wheel in left panel for seven successive vector 
magnetograms (separated by 12 minutes) starting at 10:00UT on 2011 
February 14. Time increases to the right.  
Second row: the difference in azimuth between current and previous map. 
Pixels with large flips are nearly black; note the different color wheel in left 
panel. The initial difference map is set to zero.  
Third row: filtered versions of the azimuth maps in the first row, in which 
continuity in azimuth has been imposed (color wheel in left panel).  
Fourth row: the difference in azimuth between current and previous filtered 
maps (color wheel in left panel). Most back-and-forth flips have been 
removed, most notably the large dark patches. 
Most common near the limb. 

PSF Correction 
A filtergram containing a sunspot taken 18 November 2013 is 
shown at left. The deconvolved image, with scattered light 
removed, is shown at right. Colored contours indicate the 
fraction of quiet-Sun continuum intensity. The dark core of 
the sunspot changes from 5.5% of quiet-Sun intensity in the 
original to 3.3% in the deconvolved image. The inferred 
minimum temperature changes from 3370K to 3140K. The 
granulation contrast doubles; the standard deviation of the 
intensity in the quiet-Sun region is 3.7% of the average in the 
original vs. 7.2% in the deconvolved image. 
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Ask me about the E-W (maybe N-S) asymmetry issue in plages. 


