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The emission spectrum of the solar transition region is analysed, most of the times, assuming that the
photons are emitted only through the electronic collisions processes. As for resonant scattering, it is
taken into account only in solar regions such as prominences or the corona. Line doublets formed in the
transition region, such as the Si IV 1399A, 14024, recorded with IRIS can be used, through their line
ratio, to evaluate the importance of resonant scattering and of optical thickness. We present locations
of active region NOAA 12529 where we detected cases with line ratios in the range of 2 < 1393/1402 < 3
suggesting resonant scattering, as well as line ratios in the range of 1.3 < 1393/1402 < 1.6 where optical
thickness is important. Optical thickness is found along fibril-like structures while resonant scattering
seems to be important in bright grains. For the profiles showing resonant scattering we were able to
estimate physical parameters such as the electron densities (10° up to 10'2 cm™3). Our work suggests
that radiation scattering should be taken into account when analyzing transition region lines.
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NOAA 12529
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Intensity image Si IV 1393A IRIS raster
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Diagnostic possibilities using Doublets (Si IV 1393A, 1402A)
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Intensity line ratio map
Si IV 1393A/1402A

l,5/l,,=2 in most cases

,5/1,,<2 around quiet areas
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l,5/1,,>2
~6000 pixels
(~3% of FOV)

|13/|12 <1.6

>300 pixels
on fibrils
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Calculation of the optical thickness T
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2) Measurement of fibril size L,
using Gaussian fits along the slit
across the fibrils.



Electron density n_ calculated
as a function of Tand L
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N, from O IV 1399A/1401.A  compared with N from opacity profiles (fibrils)
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Conclusions

Doublets used to measure resonant scattering and opacity

3% individual profiles affected by resonant scattering

Resonant scattering when N e low
Resonant scattering important in and around many active
regions ?

~300 Optically thick profiles over fibrils
Measured T : 1.5-2.6

Two tools to measure electron densities
n e (O1V), n oloptically thick)

Measurements agree for 27% of cases
For Temperatures 80000K and 125000K
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Collision term and radiative scattering term
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Incident intensities J13, J12
The diffusion region is at altitude h above the disk and is illuminated 'from below'

Free parameters :  Altitude h, Temperature T

n, n, density of ion, electrons

C,5(T) collision frequency (CHIANTI v.7)
Y, , ®, emission,absorption profiles
B,;.B,, Einstein coefficiens

L line of sight length




Examples of individual profiles
Resonant scattering profiles Optically thick profiles
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