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image courtesy Bhargawa & Singh, University of Lucknow
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Ukkel Solar Equatorial Table (USET)
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SILSO graphics (http://sidc.be/silso) Royal Observatory of Belgium 2023 August 1
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Eclipse 1999, Hungary

530.3nm
Coronium

Bengt Edlen (~1930): Fe XIV

Image Courtesy www.eurastro.de/webpages/MRSPECT.HTM



http://www.eurastro.de/webpages/MRSPECT.HTM

NRL experiment:
Spectrograaf op een V2-rocket in 1946
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http://www2.jpl.nasa.gov/basics/bsf6-5.php

'SOLAR X-RAY PHOTOGRAPH
NRL, APRIL 19, '960 ,
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Pinhole camera = e
flown in 1960

Friedman (1963) IAUS, 16, 45

April 20 1960 Sunspot drawing
from Royal observatory of Belgium



http://www2.jpl.nasa.gov/basics/bsf6-5.php

Skylab (1973-74)

http://history.nasa.ecov/SP-402/ch | .htm
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http://history.nasa.gov/SP-402/ch1.htm
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The corona: about 1 000 000 °C

The upper Chromosphere: about 10 000 °C

The lower Chromosphere: about 4000 °C

The photosphere: about 6000 °C

e

lllustration: Per Byhring
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% The Extreme Ultraviolet Imager on
Solar Orbiter
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SPICE Spectrometer

STIX: X-ray Telescope
SRl EUl: Extreme Ultraviolet

ELU Imager ‘

S~ METIS Coronagraph

PHI: Polarimetric and
Helioseismic Imager

met NASA Atlas raket (&=
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De “Extreme Ultraviolet Imager” (EUI)
iIs gebouwd door:

@ Centre Spatial de Liége

_ 4\
| L = '. | a - Institut d’Astrophysique Spatiale
: ‘ . ww Wk ETES ?.3,2
, ; A 33
\ -mi Laboratoire Charles Fabry,
: - B l\ Institut d’Optique
: = |
ok Max Planck Institute for
4 - Solar System Research
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UCL-Mullard Space Science Laboratory
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image courtesy Bhargawa & Singh, University of Lucknow



Vanwege de kleine gaten in het hitteschild is het nodig om heldere delen van het spectrum te gebruiken
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>70% waterstof <30% helium 1% zwaardere
elementen

H | Lyman alfa 121.6nm He Il 30.4nm Fe IX, X, Xl ~ 17nm
chromosfeer transitie laag lage corona



>70% waterstof <30% helium 1% zwaardere
elementen
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EUI/HRIEUV SDO/AIA PROBA2/SWAP

=UI HRI-LYA 1214 2021-09-14TD6:07:13 774

H | Lyman alfa 121.6nm He Il 30.4nm Fe IX, X, Xl ~ 17nm
chromosfeer transitie laag lage corona



HRIEUV
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2022 maart 7
op 1 lijn met de aarde



5x5 Mosaic image made by HRIEUV telescope of EUl on 2022 March 7
Solar Orbiter was halfway the Earth-Sun line

Image processing by Emil Kraaikamp (ROB)
ESA&NASA/Solar Orbiter/EUI team

2022-03-07T07:01:36.640



5x5 Mosaic image made by HRIEUV telescope of EUl on 2022 March 7
Solar Orbiter was halfway the Earth-Sun line

Image processing by Emil Kraaikamp (ROB)
ESA&NASA/Solar Orbiter/EUI team
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HRIEUY 10x10 Mm?2 HRIEUY 10x10 Mm2 HRIEUV 10x10 Mm2
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AIA171 10x10 Mm2 (+1s) AIAT171 10x10 Mm?2 {+0s) AIAT71 10x10 Mm2 (+5s)
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Gather ‘round the campfire

Launched in February 2020, ESA’s Solar Orbiter is currently looping around the sun, nsing
gravitational encounters with Venus to help boost it into an orbit where it can see the sun’s
poles. For now, the spacecraft is busy studying our home star with a variety of onboard

instruments that will help illuminate our understanding of its influence on Earth.

lLast May, those cameras caught sight of some 1.500 miniature flares in the low solar
atmosphere—or rather, flares that are miniature by solar standards, since some of them would
span entire continents. The small eruptions last for tens of seconds, and the team named them

"campfires.”

N World
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Solar Orbiter mission shares closest
sun, reveals 'campfires' near its surf

By Ashley Strickland, CNN
(© Updated 0103 GMT (0903 HKT) July 17, 2020
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'Campfires’ offer clue to solar heating mystery

ANATOMY OF A SOLAR CAMPFIRE
1 fn}lllon'(
5500°C

Do
. 10-200 seconds

Yrenpe

l 1 million-1.6 million"C

Magnetic structuse
< a2 urgles
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1000-5800 fom

ewrgy Va2 mervam P Lrype

This graph e provdes a summery of whal ESAS Soler Crialer mussion, as well as compuler modeling, has reve

Computer simulations show that the miniature solar flares nicknamed 'campfires,” discovered
last year by ESA's Solar Orbiler, are likely driven by a process that may contribute significanily
1o the heating of the sun's auter atmosphere, or corona. If confirmed by further observations
this adds a key plece to the puzzie of what heats the solar corona —one cf the biggest
mysteries in solar physics.

a » % Camplires ara one of many subjects baing
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Waarom zijn “kampvuren” belangrijk?
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2022-03-30
Distance to the Sun 0.332 au
2pix resolution = 237 km

2022-03-30T7T04:30:01.052
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Lakshmi Pradeep Chitta et al , 2022, submitted
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Sihui Zhong, 2022 (MNRAS)
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& CENTRE FOR MATHEMATICAL PLASMA-ASTROPHYSICS Prof. S.Poedts
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EUHFORIA, realtime simulations of the inner heliosphere
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CORONAL MASS EJECTIONS

COSMIC RAYS
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SWX ADVISORY
DTG:

SWXC:

ADVISORY NR:
NR RPLC:

SWX EFFECT:

OBS SWX:

FCST SWX +6 HR:

FCST SWX +12 HR:
FCST SWX +18 HR:
FCST SWX +24 HR:

RMK:

20210515/0645Z

PECASUS

2021/18

2021/17

HF COM SEV

23/0535Z EQS W045 - E045
23/1800Z NOT AVBL
23/0000Z NOT AVBL
23/0600Z NOT AVBL
23/0600Z NOT AVBL

SPACE WEATHER EVENT (MAXIMUM USABLE

FREQUENCY DEPRESSION) IS IN PROGRESS. IMPACT ON HIGHER HF
COM FREQUENCY BANDS EXPECTED. LOWER FREQUENCY BANDS MAY BE

LESS IMPACTED.
NXT ADVISORY:

WILL BE ISSUED BY 20210515/12227=

62






Bedankt

http://sidc.be/eui
david@oma.be

oninklijke Sterrenwacht van Belgié

e
] X
N

_‘!- ey At

: = T e T S L
- LRIy )
s " oS ede A S -3 AT
' A REPRITLL S L RN S S et SR 5 e
Ay vr e e v - - »
A - b o " > - R i 4 )
.y . - o‘- I s
¥ a ) B A i )
el , - . d ~" ‘,}'.\o ';'
¢ N £ ' >
LT g e
- ’ -


http://sidc.be/eui
mailto:david@oma.be

