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Abstract. We present observations of NOAA 10971 acquired by the Solar Optical
Telescope onboard the HINODE satellite. We have inverted spectropolarimetric data of
SOT/SP along Fe I doublet at 630.15 nm and 630.25 nm, using the SIR inversion code in
order to get magnetic field strength, inclination, azimuth, Doppler velocity and temperature
from the observed Stokes profiles. We compare these first results with SOT/FG broad-band
observations in the Ca II H line (396.85 ± 0.3 nm) and G-band (430.5 ± 0.8 nm),
and with magnetograms obtained from the narrow-band shuttered Stokes I and V
in the wings of the Na I D1 line (589.6 nm). Small-scale events of flux emergence
and flux cancellation have been singled out.
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1. Introduction

The evolution of an active region during the
long decay phase is dominated by small-
scale events (van Driel-Gesztelyi 2002), like
the cancellation of patches of opposite polarity
(Bellot Rubio & Beck 2005) and the interac-
tion of the ambient magnetic field with newly
emerging flux (Zuccarello et al. 2008). Due to
the capabilities offered by high resolution in-
struments, such small-scale evolution is object
of an increasing interest.

Using observations performed by the
Hinode satellite, we have investigated small-
scale flux dynamics by means of spectropolari-
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metric data, comparing the results with high
resolution filtergrams.

2. Observations and data analysis

During the Hinode Operation Plan 14, in a
joint campaign with solar telescopes in Canary
Islands, on 30 September 2007, the active re-
gion NOAA 10971 was observed by SOT tele-
scope (Tsuneta et al. 2008) onboard HINODE
(Kosugi et al. 2007), at an heliocentric an-
gle of 11◦. We analyzed the complete Stokes
I, Q, U, and V profiles acquired by SOT
Spectropolarimeter (SP) along the Fe I lines at
630.15 nm and 630.25 nm, during six scans
of the active region from 08:00 to 14:00 UT.
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Fig. 1. On the left, a magnetogram obtained from
Na I D1 line, at 09:00 UT. The two cancelling re-
gions of opposite polarity are easily recognized. The
FOV is 10 × 10 Mm2. On the right, an image of
the same region in chromosphere in Ca II H line
core, where we notice a chromospheric brightness
enhancing.

The field-of-view (FOV) of SOT/SP is 164′′ ×
164′′, in Fast Map mode, with a spatial resolu-
tion of 0.32′′. Moreover, we analyzed the SOT
filtergrams provided by the Broad-band and
Narrow-band Filter imagers (FG), in the core
of the Ca II H line (396.85 ± 0.3 nm) and G-
band (430.5 ± 0.8 nm), with a FOV of 218′′ ×
109′′ and a spatial sampling of 0.05′′/pixel in
G-band and 0.1′′/pixel for Ca II H line, and
shuttered Stokes I and V in the wings of the Na
I D1 line (589.6 nm), from which we obtained
magnetograms, with a FOV of 328′′×164′′ and
a spatial sampling of 0.16′′/pixel. All SOT/FG
images have a cadence of one minute from
07:00 UT to 17:00 UT.

We corrected SOT/SP and SOT/FG images
for dark current, flat field and cosmic rays us-
ing SolarSoft routines. For SOT/SP data, we
choose a reference profile searching the min-
imum of the total polarization and obtain-
ing Stokes I, Q, U, V profiles, normalized to
the continuum and corrected for limb darken-
ing. We inverted these profiles using the SIR
inversion code (Ruiz Cobo & del Toro Iniesta
1992).

3. Results and conclusions

An event of magnetic flux cancellation be-
tween two regions of opposite polarity, with
sizes of ∼ 3 Mm2, was observed from 08:30
UT to 10:30 UT, with a simultaneous chromo-
spheric brightness enhancing in the region. The

net flux disappearance is ∼ 2·1019 Mx. We see
two images of the canceling patches in Fig. 1.

Flux emergence events have been also no-
ticed, as the appearance of a bipolar region
within the active region. During this event, we
have noticed a chromospheric brightness en-
hancing in Ca II H line, pointing out for in-
teraction occurring between the new and the
old flux systems. The emerging bipolar region
shows an emergence zone, i.e. a region be-
tween the two main polarities with horizontal
fields and upflows of ∼ 1 km s−1, while foot-
points have a vertical zenith angle, high field
strength and downflows of ∼ 1.5 − 2 km s−1.

To summarize, we point out that the anal-
ysis of these observations revealed a number
of small-scale events related with the evolution
of active regions. Flux cancellation and flux
emergence shape the dynamics of the active
region NOAA 10971 during its decay phase,
leading to small but continuous changes in the
magnetic configuration.
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