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GRIS spectro-polarimetric data
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Summary

GRISView is a visualization and analysis tool created to facilitate working with spectro-
polarimetric data obtained with the GREGOR telescope at the Observatorio del Teide (Tenerife)
using the GRIS instrument. It is written in Python and has a GUI made using PyQt5 cross-
platform framework (PyQt, n.d.) and PyQt-based plotting package PyQtGraph (PyQtGraph,
n.d.). The program provides easy access for specialists as well as non-expert users to calibrated
science-ready data cubes in a format distributed through the Science Data Center (SDC) archive
website at https://archive.sdc.leibniz-kis.de/. GRISView includes the following features: -
Advanced view, pan and zoom controls for map images and spectra, different viewing modes and
layouts for plots - POl (Point-of-Interest) and ROl (Region-of-Interest) for easy inspection and
comparison of multiple spectra across the map images - Colorbars with interactive histograms
to adjust map images’ contrast and customize color schemes - Measures to calculate distances
between given map points in different units using included WCS (World Coordinate System)
information - Contour generation for map images with easy level adjustment and colors selection
- Multiple profile cut plots along given map directions - Browsing spectra using the mouse
and keyboard shortcuts, labeling and quick navigation through spectral lines and user-defined
markers - Relative scale for simple wavelength difference measurement for spectra - Building
plot for input and derived parameters, fitting and normalization of spectra to user-defined quiet
Sun continuum - Importing inversion results, showing maps for obtained physical parameters
and checking the quality of the fits - Exporting spectra and map plots as images suitable for
publication, presentation etc. - Saving and restoring working sessions - Quick view and search
through data files metadata - Built-in manual describing program panels and features
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Figure 1: GRISView GUI main window.

a7 Figure 1 illustrates the main window of the program. The left section is used for plotting
s maps, while spectra are displayed on the right. The GUI of the program has a wide range of
20 customization options. The visibility of most panels and graphical elements can be toggled on
s and off.  The relative width of the main sections can be adjusted, increasing useable working
a1 space and allowing the user to set the size aspect ratio for the export. One can enable up to 4
3 parameters at a time and display plots in a side-by-side layout or in one-by-one mode, with
13 keyboard shortcuts for quick switching and comparison. A separate dialog window lists all
s keyboard and mouse shortcuts.

» Statement of Need

s Solar physics research requires not only advanced instrumentation but also software tools to
s view and analyze incoming data. The GREGOR telescope is one of the largest solar telescopes in
s the world with a 1.5-meter primary mirror, observing the Sun in visible, ultraviolet, and infrared
0. light (Schmidt et al., 2012). GREGOR is equipped with several instruments, including the
w GREGOR Infrared Spectrograph (GRIS) (Collados et al., 2012), which provides high-resolution
a1 spectra of the Sun’s chromosphere and transition region. Visualization of its multidimensional
« data cubes stored in multiple files can be a challenging task. Typically, researchers write
. their own code using packages like matplotlib in Python or generic viewers that often do not
w4 support specific instrument data structures and are not suitable for efficient interactive analysis.
s In the case of the GRIS spectro-polarimetric data, the data cube has four dimensions: two
« spatial coordinates, the wavelength and the 4 Stokes parameters, measuring the polarisation
«r  of the incoming light. For time series observations, time, as another dimension, comes on top.
s As a result, exploring data cubes that are more than 3-D can be slow, problematic and not
2 thorough enough. Previously a proprietary in-house software called CASSDA GUI, written in
so  IDL, provided functionality to visualize, correct and analyze GRIS data. However, the IDL-based
st GUI, apart from being pretty slow, required a valid IDL license and the installation of additional
s2  third-party software. As a result, it was decided to create a new tool with better usability
53 that would be fast, cross-platform and open-source. GRISView was developed to meet these
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requirements and is fully compatible with GRIS data of all observation modes as distributed
by SDC. It can meet the needs of a wide range of users, from students to researchers. In the
future, we would like to extend GRIS to support solar spectro-polarimetric imaging data from
other instruments, such as IBIS@DST, HINODE SOT/SP, IRIS and VTF@DKIST in the future.
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