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We analyze the formation of the O I 1356 and Cl I 1351 lines and show that they are formed in the
mid-chromosphere and are optically thin. Their non-thermal line-widths are thus a direct measure of
the velocity field along the line of sight. We use this insight to analyze a large set of observations from
the Interface Region Imaging Spectrograph (IRIS) to study the dynamics of the Solar Chromosphere.
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T(z) vs Vturb
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Fig. 4.— Sensitivity of the emergent Mg II k line to variations in a 1D static plage atmosphere model. Top row: (a) best-fit model
atmosphere (red) as function of column mass. Curves in shades of gray show variations of the column mass of the TR. (b) Emergent
Mg II k line-core profile from the best-fit atmosphere (red) and the variations shown in the panel on the left (corresponding shades of gray).
The average plage profile from the IRIS observations is shown in blue. The outer minima are photospheric lines from di↵erent elements
than Mg that are not included in the modeling. (c) Same as (b), but now for the two subordinate lines at 279.875 nm and 279.882 nm.
Bottom row: same as the top row, but now for variations in the temperature of the chromospheric plateau.

Fig. 5.— Sensitivity of the emergent lines to variations in a 1D static plage atmosphere model. This figure follows the same format as
Figure 4. Top row: variation in chromospheric microturbulence. Bottom row: variation in column mass of the chromospheric temperature
increase.

Carlsson, Leenaarts & De Pontieu, 2015, ApJ 809, L30
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O I 1356

Lin & Carlsson 2015



OI 1356: Optically thin formation
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Conclusions

• OI 1356 optically thin

• Cl I 1352 mostly thin at disk centre, not at limb

• Plage:  Vturb=6 km/s, narrow distribution

• QS, internetwork:  Vturb close to zero in darkest 
areas


