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Context of the active region as seen in AIA 193 Å, showing plasma around 1.5 MK. The FOV is
249.6″
×
249.6″
centered at solar X = 50″
and solar Y = −225″.
The white dashed and solid rectangles indicate the full FOV of IRIS and the subregion shown in Fig. 2,
respectively.See Sect. 2.


    

  
    
      Fig. 2 
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Temporal evolution of the loop. The four rows show snapshots at the indicated times. The columns show the images
obtained through the IRIS slit-jaw-images in 1400 Å, the AIA channels at 171 Å and 193 Å, and the Fe xviii (93.92 Å)
emission extracted from the AIA channel at 94 Å. The images show plasma at increasing temperatures at below 0.1 MK,
1 MK, 1.5 MK, and at around 7 MK. The black dashed vertical lines indicate the slit position of the IRIS spectrometer.
Red arrows point at the loop studied here. Red rectangles show the region of the differential emission measure (DEM)
analysis, the result of which is shown in Fig. 7. The color tables shows the data number per pixel on a
log 10 
scale. The same color table is used for each wavelength channel at the different time steps. The field of view is indicated
in Fig. 1 by the solid rectangle. See Sect. 3. A corresponding animation, Animation 1, is
available in the online journal.



    

  
    
      Fig. 3 
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Temporal evolution of the line profiles of Si IV, O IV, and C II. The three rows show spectral windows centered around
Si IV 1394 Å (top), Si IV 1403 Å, including the nearby inter-combination lines of O IV (middle), and C II 1335 Å and
1336 Å (bottom). The wavelengths are given in Doppler-shift units relative to the rest wavelengths of Si IV 1394 Å, Si IV
1403 Å, andC II 1336 Å. Each panel shows the time evolution of the line profiles over 3.5 min starting at 09:32:40 UT.
Different line colors represent different times, as indicated by the color bar showing the time in seconds since 09:32:04 UT.
All spectra are taken at the location along the slit in the middle of the loop crossing the slit (see the arrow in the lower
left panel of Fig. 2). See Sect. 3.


    

  
    
      Fig. 4 
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Temporal evolution of the electron density and the line intensity. Panel a: the electron density in the source
region of OIV in the transition region derived from the ratio of the intercombination O IV lines at 1401 and
1400 Å including an error estimate. The black solid curve shows the fit to the density variation. For this fit the
time range indicated by the shaded area was ignored because these data points are flawed by the strong blending
of O IV 1401 Å by the excess emission in the far blue wing of Si IV 1403 Å. Panels b to d: the normalized intensity
[image: equation]
of Si IV 1394 Å, O IV 1401 Å, and C II 1335 Å (black solid curves). The black dashed curves in panels b and
c
show the normalized density squared [image: equation],
while the black dotted curve in panel d shows the normalized density [image: equation].
The black dotted vertical lines indicate the boundary that separates the loop brightening into two phases. The green
dotted vertical lines demarcate the time span when the density estimation is not reliable. Just as in Fig. 3, all values are taken at the position in the middle of the loop where it crosses the slit. See Sect. 4.



    

  
    
      Fig. 5 
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Detailed look at the line profiles of O IV 1400 and 1401 Å, Si IV 1402 Å, and C II 1335 and 1336 Å before the event
(top), at thefirst maximum brightening (middle), and the second maximum brightening (bottom). The red lines show the
modified profiles of Si IV 1394 Å, which are shifted in wavelength and scaled in intensity to roughly match the target lines
(Si IV 1402 Å, O IV 1400 and 1401 Å, and C II 1335 and 1336 Å). These are shown for a better comparison of the profiles
of the different lines. The wavelengths are given in Doppler-shift units relative to the rest wavelength of Si IV 1403 Å and
C II 1335 Å. We do not overplot the Si IV 1394 Å profile on O IV 1401 Å at 09:34:25 UT because of the strong blend by
the blue wing of Si IV 1402 Å. See Sect. 4.
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Upper panel: the estimated DEM from six AIA EUV channels (171 Å, 193 Å, 211 Å, 131 Å, 335 Å, and 94 Å)
around 09:33:37 UT (at 93 s, black profile with green error bars) and 09:34:25 UT (at 141 s, red profile with blue error
bars) at theregion indicated with the red rectangles in Fig. 2. The colors from light to dark correspond
to the confidence interval with a confidence level of 50%, 80%, and 90%, respectively. Middle panel: the emission
measure of the 171 Å, 193 Å, and 211 Å channels obtained by integrating the DEM profile over the temperature range of
105.7 − 106.1 K,
106.05 − 106.3 K,
and 106.15−106.35 K,
respectively. The error bars are estimated from the confidence interval with a confidence level of
90%.
Lower panel:the electron density estimated by [image: equation],
where d z
is assumed to be a constant of 500 km. See Sect. 4.


    

  
    
      Fig. 7 
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Line profiles of Si IV 1394 Å during phase 2 of the brightening. These are stacked profiles, i.e.,
each time step is plotted with an intensity increased by 500 counts. These profiles are taken in
the middle of the loop crossing the slit (see arrow in bottom left panel of Fig. 2).
The colored Gaussian profiles indicate by-eye fits to the obvious spectral features in the line wings.
Each set of the blue, green, and red profiles has the same width. The blue profiles are shifted by
−70
km s−1 ,
−115 km s−1,
−230
km s−1 ,
−250
km s−1 ,
−255
km s−1 ,
and −265
km s−1 ,
from bottom to top. The center of each blue Gaussian is marked by a black bar. The green profiles show the possible
blueshifted components with lower speed, while the red profiles highlight a redshifted component. See Sect. 5.1.


    

  
    
      Fig. 10 
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Scenario for the event. The black lines indicate magnetic field lines,
the plus and minus
within an empty circle denote opposite magnetic polarities. The red cross shows a possible reconnection site between
the small-scale magnetic flux tubes. The arrows indicate the flow patterns, and the red region represents the hot plasma
that is heated near the loop apex by the interaction of the upflow with the above-lying magnetic loop. The gray solid
arrow and the black dashed arrow stand for the upflow and possible rebound flow. The green arrows show the possible
two lateral flows that have not been observed in this case, probably owing to the sit-and-stare mode of the spectral
observation. See Sect. 6.


    

  
    Table A.1 

Time line for the bright loop. See Sect. 3.



	Spectral signatures in Si IV
	Features in 1400 Å SJI of IRIS
	Coronal features in AIA 171 Å/193 Å
	Coronal features in AIA hot 94 Å(a)





	32:46 42 s
	first enhancement signature in the blue wing, weak self-absorption in 1394 Å
	32:51 47 s
	faint loop that connects the main polarities of the AR ( ~20 Mm long)
				


	33:02 58 s
	strong blue wing enhancement
	33:07 63 s
	small bright patch in the middle of the loop (around the slit)
	33:12 68 s
	right footpoint is bright in 171 Å
		


	33:22 78 s
	maximum brightening of phase 1
	33:38 94 s
	the loop is bright throughout
	33:44 100 s
	right footpoint is much brighter in 171 Å and appears in 193 Å
		


	33:43 99 s
	short decrease in blue wing enhancement
						


	33:53 109 s
	self-absorption is strong in both lines
	33:53 109 s
	the loop is visible from end to end, but fainter, still with a bright patch near the slit
	34:00 116s
	brightening in 171 and 193 expands up the loop
	33:51 107 s
	the right footpoint of the loop shows weak brightening



	34:09 125 s
	a distinct high-speed blue component appears
	34:09 125 s
	the entire loop is bright again
			34:15 131 s
	the brightening expands up the loop



	34:25 141 s
	blue wing is enhancement very strong
	34:25 141 s
	the loop is bright throughout, but very bright in the middle near the slit
				


	34:50 166 s
	self-absorption is very weak in 1403 Å
	34:40 156 s
	the loop is bright throughout, but no special brightening in the middle
	34:36 152 s
	distinct bright structure in the middle (around the slit) in 171 and 193
		


	35:01 177 s
	no further significant spectral signatures
	34:56 172 s
	the loop is only dim, only bright near the slit in the middle part
	34:48 164 s
	the brightening in the middle of the loop vanishes in 171 and 193
		


	35:11 187 s
	self-absorption vanishes
	35:58 234 s
	the loop disappears
	35:32 208 s
	the loop is invisible
	35:15 191 s
	the loop disappears



	





Notes. (a) The hot component of AIA 94 Å is contributed by Fe xviii 93.92 Å forms at 7.1 MK.





  
    
      Fig. B.2 
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Example for the estimation of the electron density at the source region of O IV. The black solid curve shows the
theoretical relation between the electron density and the line ratio of O IV 1401 Å and O IV 1400 Å obtained from the
Chianti database. The colored dots show the line ratio and density for the four sample spectra in Fig. B.1. The horizontal and vertical bars show the uncertainty of the estimated electron density.
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