P-XX

Sunrise-3: Science targets and mission capabilities for understanding the
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Introduction 2. Synergy between different instruments o Solar Spectrum (1) ]
Sunrise Chromospheric Infrared spectro-Polarimeter (SCIP) is an instrument under We performed theoretical studies of the spectral
development for the third flight of the Sunrise balloon, scheduled for 2021. lines observed by additional instruments on Sunrise. 08 :
Description: In particular, the Imaging Magnetograph eXperiment  ,5_ .
» 1 metre optical solar telescope (IMaX, Martinez Pillet et al. 2010). This instrument

will have access in this flight to the Mg | b, line (right %4~ :
figure). A spectral range that has been barely
observed in the past and that we have studied

theoretically to understand its possibilities as well as 0.0 | |
their complementarity with SCIP spectral lines. o 72 Al 5174
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» Launch from the ESRANGE space center in
Kiruna, Sweden.

» Stratospheric balloon with an average
flying altitude of 35 km.

» Seeing-free, high spatial resolution
polarimetric observations at UV-Visible-IR.

> International collaboration between
Japan, Germany, Spain and USA.

[

0.2 |

0.36

0.46

0.33

Y [Mm]

0.067

Spectral lines observed by SCIP

The instrument will observe multiple spectral lines simultaneously at two infrared
spectral regions, 770 and 850 nm, where we can find Zeeman sensitive photospheric

0.6 0.6 12
and chromospheric lines (see, for instance, red labels).
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These spectral windows contain two of the most capable lines to understand the . | N N .
dynamics of the upper photosphere (K I D;) and the magnetism of the solar 0 e A 0 A A 0 A A
chromosphere (Ca Il 8542 A). In addition, thanks to the balloon conditions, we can have Spatial distribution of line core intensity (top), total linear (middle), and circular polarisation (bottom)
access for the first time to K | D,, a spectral line blocked by telluric O, absorption. using the RHMD simulation presented in Carlsson et al. (2016).

When comparing with SCIP main lines, we can see that the spectral line observed by IMaX
is sensitive to the atmospheric parameters at heights that fall in between those covered
by SCIP lines. This further strengthens the complementarity between Sunrise instruments.

Some of these lines have never been observed before with polarimetry. Thus, we need
to characterize them with theoretical studies before the launch of Sunrise using, e.g. 3D
RMHD simulations and numerical codes that solve the radiative transfer equation.

See the works of Quintero Noda et al. (2016, 2017a,b,c, 2018a,b) for more details. 3. Inferring the atmospheric parameters through inversions of synthetic spectra

transmittance at ground level while the bottom row corresponds to the results for an observatory at || can see that there are significant
35 km above the sea level. Blue designates daytime while black corresponds to a reference night time. improvements in the LOS velocity, and 5o]
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residual contribution. We aim to obtain the telluric

contribution from the ratio of two solar observations £ 12 Summary

at different airmass (pointing to the Sun at different o 0 Sunrise/SCIP will observe multiple spectral lines simultaneously, and it will achieve
elevations) and then to divide the observations by s o unprecedented polarimetric accuracy and atmospheric height coverage. Thus, it will be able,
that contribution. The results indicate that we can 5| for the first time, to unveil the magnetic and thermodynamic properties of different solar

correct it very well, see red profiles versus black ones. 7oeR8 re8ehy 0% %% bhenomena, helping us to answer long-standing questions as, e.g. the coronal heating.

190 FHEFEIIRIDL

This document is provided by JAXA.





