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Abstract

Emission lines from the transition region (TR) show, on average, persistent redshifts in the quiet Sun. In active regions the situation has been less clear,
mainly because of limited data with sufficiently accurate wavelength calibration; SUMER did observe only few active regions, EIS is not really covering lines
from the transition region at 100.000 K.

The aim of this study is to use IRIS data to investigate the average of transition region Doppler shifts in active regions and their spatial distribution, and by this
close an observational gap.

Our results indicate that the net Doppler shifts in the transition region of active regions is smaller than thought before, close to values found for the quiet Sun,
and more similar to what models of emerging active regions predict.
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Analysis
Our analysis has been done using large dense rasters of 8
active regions.
To characterize the average Doppler shift of the region we
compute the average spectrum of all data points in the
covered field-of-view. In general, this is slightly asimmetric
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Since the first observations in 1976, emission lines from the transition region (TR) have shown, on
average, persistent redshifts in the quiet Sun (QS). There are many observations of the QS at TR
temperatures (with SUMER) and there are numerous studies of active regions (ARs) at coronal tem-
peratures (with EIS). However, there is a lack of investigations of (average) AR Doppler shifts at TR
temperatures. The aim of this study is to use IRIS data to investigate TR Doppler shifts in ARs and
their spatial distribution. By this we close an observational gap.

We investigate large dense rasters by IRIS of 8 ARs. To characterise the average Doppler shift of the
respective region, we compute the average spectrum of all data points in the covered field-of-view. In
general, this is asymmetric with an extended wing towards the red. Actually, the spatial distribution
of the Doppler shifts (i.e. the histogram of the shifts of individual spectra) shows a similar asymmetric
profile.

Our results indicate that the net Doppler shifts in the TR of ARs is smaller than thought before, and
is close to values found for the QS, i.e. about 6km/s to 8 km/s. However, the spatial distribution of the
Doppler shifts in an AR is significantly different to the QS. These observational results provide another
aspect for a test of 3D MHD models and would be consistent with ARs models based on heating of the
corona by field line braiding.
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