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““““““““““““““““““““““““ The European Solar Telescope (EST) s

ESFRI Infrastructure since 2016
In preparatory phase
To be built in the Canary Islands

EST engages 23 solar institutions from 17
European countries led by Spain (IAC)

Leibniz-Institute for Solar Physics (KIS)
contributes to EST Data Centre (EST DC)
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—  Leibniz Institute for Solar Physics (KIS) s

Observatorio del Teide, Tenerife:
GREGOR — 1.5m telescope
VTT — 70cm Vacuum Tower Telescope

Leibniz-Institut fir
Sonnen, physik (KIS)

ChroTel — 35cm Chromospheric Telescope

4m Daniel K. Inouye Telescope, DKIST (NSO, Maui)
KIS Contribution to DKIST

Visible Tunable Filter (VTF)
a spectropolarimetric imager

4m European Solar Telescope EST
KIS Contribution to EST
VTF-like instrument
Data Centre (EST DC)

21/11/22 3 Funded by the European Union'’s
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7 @round-based Solar Observations sz

Studying the dynamic Solar atmosphere
Mult-instrument/multi-wavelength (explore different atmospheric layers of the Sun)
Full-Stokes Polarimetry: I, Q, U, V

High spatial, spectral and temporal resolution data

Lower to middle Chromosphere

Upper Photosphere

Bottom photosphere

IBIS/DST & ROSA/DST data (J. Léhner-Bétcher, KIS)

21/11/22 4 Funded by the European Union’s
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KIS) in ESAP

Dataset (2012

Provide access to high-level solar data and tools

Now available on ESAP (REST API access to KIS SDC

Archives

WSRT-Apertif

Apertif Surveys

Data from the Apertif surveys
include imaging and time-domain
data. The time-domain products
consist of high-time  resolution
fiterbank data in the PSRFITS
standard. The imaging data
products  include  the  raw
observations in the measurement
set (MS) standard format In
addition, processed data products
are available. including calibration
tables, calibrated visibilities, multi-
frequency  synthesis  continuum
images, polarization images and
cubes, and uncleaned neutral
hydrogen (H) line and beam cubes.
Full details of these data will be
provided in upcoming papers (van
Leeuwen et al 2020, Adams et al.
2020).

Visit WSRT-Apertif Archives

esap-gui version 21 Jan 2022 - 10:00

ASTRON VO

ASTRON

Virtual
Observatory

ASTRON Virtual Observatory

The Virtual Observatory defines a
set of standards that can be used to
download  astronomical data. The
ASTRON VO contains several image
surveys, which are images in the
FITS format. Since the VO is
currenty under development, more
data types will be available in the
future.

Visit ASTRON VO Archives

Zooniverse

Zooniverse Classification
Database

The Zooniverse is the worlds
largest and most popular platform
for people-powered research. This
research is made possible by
volunteers — more than a million
people around the world who come
together to assist professional
researchers. Our goal is to enable
research that would not be possible,
or practical. otherwise. Zooniverse
research results in new discoveries,
datasets useful to the wider
research community, and many
publications.

Visit Zooniverse Archives

Virtual Observatory (VO)

Virtual Observatory (VO)

The Virtual Observatory defines a
set of standards that can be used to
download astronomical data.

Visit Virtual Observatory (VO) Archives ‘
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SCIENTIFIC DATA MANAGEMENT

Rucio

Built on more than a decade of

Rucio serves the data
needs of modem  scientific
experiments. Large amounts of
data, countless numbers of fies,
heterogeneous  storage ~ systems,
globally distributed data centres,
monitoring and analytics. All coming
together in modular solution to fit
your needs.

[ Visit RUCIO Archives

GRIS@GREGOR, LARS@VTT, ChroTel full-disk data

Science Data Centre (KIS)

Lei -Institut fir
Sonnenphysik (KIS)

Science Data Centre (KIS)

Science Data Centre (SDC) is a
service of Leibniz-Institute for
Solarphysics  (KIS).  Freiburg. Its
primary purpose is to provide a
common platform for the solar
community with solar data produced
by a heterogeneous group of
scientific instruments. The SDC hosts
data from the ground-based solar
telescope GREGOR on Tenerife and
is planned to host data from the
world's largest Daniel K. Inouye Solar
Telescope (DKIST) of the National
Solar Observatory (US).

Visit Science Data Centre (KIS) Archives

Thanks: Klaas Kliffen, Nico Vermaas, John Swinbank and the team
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ZENODO

ZeN0do

Zenodo

Built and developed by researchers,
to ensure that everyone can join in
Open Science.

Visit ZENODO Archives
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— Science Data Centre (KIS) in ESAP s

Dataset (2012 - ): GRIS@GREGOR, LARS@VTT, ChroTel full-disk data
Provide access to high-level solar data and tools

Now available on ESAP (REST API access to KIS SDC)

, Archives Multi Query Interac Analysis Batct synchronous Jobs

Science Data Centre (KIS) Archive
Catalog” Instruments® Observation Start Date” Observation End Date Observation Start Time Observation End Time

Science Data Centre (KIS) v GRIS@GREGOR % 2016-05-14 2016-05-16 HH:MM (optional) HH:MM (optional)
‘required (e.g. 2016-05-15)
Begin Heliocentric Angle [thetal End Heliocentric Angle [thetal Begin Heliocentric Angle [mul End Heliocentric Angle Imu;] Target

[o<theta<gol (optional) < lo<theta<gol (optional) < [o<mu<a] (optional) < [o<mucxal (optional) < e.g. Sunspot, Quiet Sun (option:

Query results for Science Data Centre (KIS)

Date Start time (UTC) End time (UTC) Target Wavelength range (nm) Heliocentric angle (6) Observation details Helioviewer
2016-05-14 08:55.06 10:57:54 Pore 156350 - 156754 24.33 (n=091) Link Link
2016-05-14 11:35.05 13:37:52 Sunspot(s) 156350 - 156754 2387 (p=0.91) Link Link
2016-05-14 14:02:00 16:04:51 Pore 156350 - 156753 24.27 (=091 Link Link
2016-05-15 08:59:30 09115145 Sunspot(s) 156351 - 1567.55 24.82" (n=0.91) Link Link
2016-05-15 0Q:20:47 093257 Sunspot(s) 156351 - 1567.56 2479 (p=0.91) Link Link
2016-05-15 09:41:21 09:57:38 Sunspot(s) 1563.52 - 156755 2573 (u=0.90) Link Link
2016-05-15 09:58:02 10:10:12 Sunspot(s) 156351 - 1567.56 24.88" (n=0.01) Link Link

Shopping basket not available, instead link to the dataset/preview/analysis

22/11/22 6 Funded by the European Union’s
Horizon 2020 - Grant N° 824064
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" Science Data Centre (KIS) - Archive s

Calibrated data (Level 1: Spectra)

Physical parameters (Level 2: Velocity, Magnetic field etc.) from Stokes inversions
Preview and context information (including helioviewer)

Interactive analysis via myBinder

Details Log

GRIS Observation:
20160515 001 000 Observation Target: Sunspot(s)

x/y: 133.5%/377.0"
Filter / Central Wavelength

1.565um/1565.53
60 1 [nm]:
Exposure time [s]:® 0.3
20000
50 1 Accumulations: 3
Field of View [arcsec x
76x68
. 18000 arcsec]: *
§ > Resolution [pixel x pixel]: 300x470
o
5 30 16000 Scan Mode: time series pol
Y
N Time Steps: 5
201 14000 Individual Files: 400
VFISV Milne
104 ’,{ Inversion Info Eddington
12000 Inversion Code
See on Helioviewer: here
0 T T T T
0 10 20 30 40 Explore Dataset on Binder:
Ax/arcsec
s } 0Bytes
. = 1
TR |- \
N }u > 1. } Like our data? Cite us!
[ B |
. . |
1 |
e 1
. ’
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& binder

@ Vsitepo | Gopy Bindernk

Explore individual dataset via myBinder

* Jupyter Example-1  (nsaved changes) v

Flo Edt  View st Col Kamel Widgets Help Tusted| | Pythond (pykeme) O

Start page based on data selected LT e v e e s

Example 1 - Exploring the GRIS slit data

Appmode, pass parameter to the repo

If you are directed here from an info page, the observation detailis automaticaly filled for you.

For other GREGOR observations, please visit:
KIS Science Data Centre - Archive

Autofill the notebook with appropriate data

To run all cells, go to top menu and select Cell/Run > Run AUL/Run AL Cells .
Or, press Shift-Enter to execute individual cll

.
I S S u e S Alternatively, you can also view this and other available notebooks in a JupyterLab environment.
L Click here to open the JupyterLab instance.

Firstly, import the required python packages

L1 data (couple of GBs)

import warnings
import numpy as np

Download speeds (6-12MB/s) == =
import matplotlib.colors as colors
from astropy.io import fits
import astropy.units as Unit
from astropy.wcs import WCS, FITSFixedWarning
from sunpy.map import Map

Available memory (usually 2GB, sometimes 10GB)

warnings. filterwarnings("ignore", category=FITSFixedWarning)

Jupyter Edit App L vt repo | Copy Binder link
In [ ]1: #Set the default to unverified SSL
inport sl
SS1. create default httns context = ssl. create unverified context

KIS Science Data Centre - Interactive Notebooks Example 2 - Exploring the GRIS inversion results

This Jupyter notebook i intended as an example to get you started with the GRIS data.
If you are directed here from an info page, the observation detailis automatically filled for you.

For other GREGOR observations, please visit:

You selected the following observation:
KIS Science Data Gentre - Archive

Go to the Observations info page
Here are a few examples notebooks for exploring the selected GRIS dataset. To run all cells, go to top menu and select Cell/Run > Run ALl/Run ALl Cells
Or, press Shift-Enter to exeoute Individual cell

Firstly, import the required python packages

Example 1 - Plotting the slit spectra
In[]: %mnnrt tarfile

This first example shows how to download and plot the GRIS Level 1 split files, and plot the slit spectra
import utils
. . import matplotlib.pyplot as plt
Click here to open Example-1.ipynb import matplotlib.colors as colors
from astropy.io import fits
import astropy.units as Unit
from sunpy.map import Map

Example 2 - GRIS inversions
o X X X . . In [ 1: #Set the default to unverified SSL

You have selected a spectro-polarimetric observation. The following example shows how to download and view the Level-2 inversions of the selected GRIS import ssl
dataset ssl._create_default_https_context = ssl._create_unverified_context

Click here to open Example-2.ipynb

. X . X . X Downloading the data
Alternatively, you can also view this and other available notebooks in a JupyterLab environment.
You selected the following observation:
Click here to open the JupyterLab instance. In [ 1: [¥ Paraneters:
ObjectId = 'Seel69af713d5a7d3e3des549"

21/11/22 8 Fundgd by the European Union’s
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—  Next Steps

Migration to RUCIO
Testing phase (end of 2022)

Integration: the ESCAPE Datalake
Issues: Authentication

Provide compute infrastructure
Issues: Authentication

21/11/22
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Thank you
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