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Background
Hi-C data analysed by Testa et al. 2013 showed points with rapid 
intensity variation in the 193Å images from Hi-C - hints of burst-like 
heating events 

Periods ~30s 

Hi-C cadence ~5.5s 
0.3-0.4” resolution 
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Figure 2. Left: three color image combining Hi-C data (blue), SDO/AIA 94 Å data (green), and a mask highlighting regions with high level of variability in the Hi-C
time series (red; see the text for details). The white crosses mark moss locations outside high variability areas which we select for comparison with the rapidly varying
moss (Figure 4). Right: 193 Å Hi-C (top; ∼0.′′1 pixel−1) and AIA (bottom; ∼0.′′6 pixel−1) images of the rapid variability moss region M1 (white box in left panel),
clearly showing the significantly different spatial resolution of the two instruments.

(An animation and a color version of this figure are available in the online journal.)

are impacted by emerging flux, as evidenced by the brightening
of the loops connecting the right-end area of M2 to this emerging
flux region. These hot loops are rapidly evolving, and the
apparent displacement of their footpoints toward M1 supports
a slipping reconnection scenario as in Aulanier et al. (2007).
This reconnection process might explain the brightening of all
hot loops anchored to the moss region M2, which is observed
simultaneously with the apparent footpoint motion. We discuss
in the following the possible implications of these findings.

4. DISCUSSION AND CONCLUSIONS

In this Letter we have presented observations of AR
moss with the Hi-C narrowband EUV imager. The unprece-
dented combination of high spatial and temporal resolution of
Hi-C shows that the moss is structured down to small spatial
scales, like the chromosphere (De Pontieu et al. 2003b), and it
reveals high levels of temporal variability. This challenges pre-
vious findings of moss steady emission (Antiochos et al. 2003;
Brooks et al. 2009). Hi-C shows moss areas characterized by

slow variability, on typical timescales of minutes, analogous to
previous findings (De Pontieu et al. 2003a, 2003b), but it also
shows moss locations with high-intensity brightenings on very
short timescales (down to ∼15 s).

We investigated the characteristics of these rapid variability
regions which might explain their distinctively higher temporal
variability compared to other moss. We found that these rapid
variability regions show an intriguing correlation with the
brightest 304 Å emission, and they occur at the footpoints of
the hottest loops (∼6 MK), which are brightening after flux
emergence is observed. As shown in Section 3, the evolution
of the coronal configuration of these hot loops is suggestive of
slipping reconnection. Even if we cannot exclude heating in the
TR region, these observed correlations with the magnetic and
coronal features suggest that the rapid moss variability is due
to reconnection events and resulting energy release occurring in
the corona, i.e., to coronal nanoflares. The energy transport to
the TR layers can be due to either thermal conduction and/or
beams of non-thermal particles accelerated at the reconnection
site (e.g., Brosius 2012; Brosius & Holman 2012). We note that
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Figure 3. Hi-C images of M1, at four different times, at about 16.5 s interval from one another, showing large variations on timescales of about 15–30 s in some
locations. We label a few selected locations for which we show the Hi-C light curves in Figure 4.
(A color version of this figure is available in the online journal.)

(a) (b) (c)

(d) (e) (f)

(g) (h)

Figure 4. Hi-C normalized light curves for eight locations labeled (a)–(h) in Figure 3, and for six moss locations marked in Figure 2 not characterized by rapid
variability (bottom right panel). The light curves are obtained by integrating the intensity in a 3 pixel × 3 pixel area (i.e., comparable with effective spatial resolution
of the instrument).
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Are these features visible or common in AIA data?  
(cadence of 12s @ 0.6”/pixel for several wavelength channels)



Investigate the connection between short lived brightenings in the moss and 
their connection to the coronal plasma 

The first step: identify these in AIA 
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Ithreshold<I> + 2.5  apply erode and dilate functions for smoothing
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1600Å  Flat intensity threshold ~300 DN 
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Fe XVIII >  94Å - 211Å/210 - 171Å/450 

Threshold, add smoothing and use dilate function to grow the region slightly
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Combining all three (plus a check for magnetic field in HMI >250 DN)
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Example pixels 193Å Intensity

In pixels from the ‘Hi-C’ region some range of intensity modulations are seen
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Running difference (5 step)  
Filter pixels with absolute difference above the AIA uncertainty (with previous filters)
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