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Introduction to EUI data - plan 1

• Remote-sensing observations with Solar Orbiter

• Instrument EUI

• Data access

• Python

• IDL

• Data analysis



Solar Orbiter -intro 2

ESA



Orbit 3

• Remote sensing windows -2 times per year



Orbit details 4

https://issues.cosmos.esa.int/solarorbiterwiki/display/SOSP/Science+Planning



Orbit position 5

https://stereo-ssc.nascom.nasa.gov/where.shtml



Orbit impact 6

• Solar Orbiter distance to Sun

• Angular size of structures
-at 1 AU:  1 arcsec = 726 km 

-at 0.3 AU: 1 arcsec = 218 km 

• Separation angle with Earth

• Inclination respect to the planetary plane

-0.29 AU to 1.1 AU



EUI -Extreme Ultraviolet Imager



EUI data 7

EUI

Full Solar Imager (FSI)

High-Resolution Imager

HRI 174 HRI 1216 
(Ly-alpha)

FSI 304 FSI 174



EUI data 8

• EUI instrument

MPS, Goettingen

Instrumental paper



Temperature response function 9



EUI/FSI 174 10



EUI/FSI 304 11



EUI/HRI 174 12

LIMB



EUI/HRI 174 13

DISK



EUI/HRI 174 14

SOUTH POLE



EUI/HRI 1216 15



EUI/FSI 174 - occulter 16

OCCULTER



Overview of EUI data 16

Berghmans et al. 2023



Data access



EUI Instrument 17

Access to EUI data with JHelioviover:

Image Layers -> New Layer -> Datasets -> ROB -> SOLO -> EUI channels



EUI Instrument 18



Data sources (all SO instruments) 19

• Solar Orbiter Archive: https://soar.esac.esa.int/soar/#search

https://soar.esac.esa.int/soar/#search


Data sources (only EUI) 20

https://www.astro.oma.be/doi/ROB-SIDC-SolO_EUI-DataRelease6.0_2023-01.html



Data sources (only EUI) 21

• Royal Observatory Belgium: https://www.sidc.be/EUI/data/



Data sources (VSO) 22



Header data -time 23

DATE-BEG= '2022-03-27T21:29:10.252' / [UTC] start time of observation           

DATE-AVG= '2022-03-27T21:29:11.652' / [UTC] average time of observation 

        

EAR_TDEL=    336.2593777137113 / [s] Time(Sun to Earth) - Time(Sun to S/C)      

SUN_TIME=    161.7059410133145 / [s] Time(Sun to S/C)          

                 

DATE_EAR= '2022-03-27T21:34:47.911' / [UTC] start time of observation Earth     

DATE_SUN= '2022-03-27T21:26:29.946' / [UTC] start time of observation Sun 

Heliocentric distance (AU): 0.324
Separation angle with Earth: 80.438



Python



Data analysis with Python 24

https://github.com/SolarOrbiterWorkshop/solo8_tutorials/blob/main/EUI_tutorial/1_introduction.ipynb
• Introduction -reading data

• SQLite database and euiprep
https://github.com/SolarOrbiterWorkshop/solo8_tutorials/blob/main/EUI_tutorial/2_sqlite_euiprep.ipynb

https://github.com/SolarOrbiterWorkshop/solo8_tutorials/blob/main/EUI_tutorial/3_alignment_b.ipynb

https://github.com/SolarOrbiterWorkshop/solo8_tutorials/blob/main/EUI_tutorial/4_euv_mosaic.ipynb

• Aligning data and attempt to fix HRI EUV pointing

• HRI EUV in more details



Reading and downloading data 25

Task 1 -Plot map

https://github.com/SolarOrbiterWorkshop/solo8_tutorials/blob/main/EUI_tutorial/1_introduction.ipynb



Map plotting 26

Reading data
Download data

Plot map



Animation 27



Animation 11



FSI 28



Animation 11



IDL



Reading data with IDL 29

See: “Introduction to EUI data analysis with IDL” by KB



Ploting map with IDL 30



Animation with IDL 31



Ploting map with IDL -HRI 174 32



Ploting map with IDL -FSI 174 33



Animation with IDL - FSI 304 34



Data analysis



Data alignment 35

• problem with co-alignment of high-resolution data



Stereoscopic view I 36

Barczynski et al. 2023

https://hesperia.gsfc.nasa.gov/ssw/gen/idl/wcs/wcs_tutorial.pdf



Stereoscopic view II 37

https://hesperia.gsfc.nasa.gov/ssw/gen/idl/wcs/wcs_tutorial.pdf
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Thank you for your attention! 

krzysztof.barczynski@pmodwrc.ch
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