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Abstract

EUl is a set of (E)UV imaging telescopes that observe the solar corona from >10
Rsun scales down to pixel scales of 100 km. EUIl has been embarked on the ESA/
NASA Solar Orbiter mission on a 10-year mission, while the imaging cadence can be
as fast as 2s. This wide range of spatial and temporal scales allows to observe the
scale invariance of events, from the largest to the smallest flares, and from the
largest eruptions to the smallest jets. Besides identifiable events, also the
background spatial structuring shows scale invariance over several orders of
maghnitude. In this presentation we will present the newest contributions of EUI at the
smallest scales (picoflares, picojets) and discuss limitations on how much further
down this coronal scale invariance can extend.
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“Extreme Ultraviolet Imager”
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The Many Scales of the Magnetic Sur Corona
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2022 March 22 Small EUV brightenings

20:51 20:52 20:53 20:54
S
R
20:55 20:56 20:57 20:58
—
1 Mm




o

&
=
o

x
o
>
>
=
@
T

b=
3
2
N
S

©
=
©
>
o
x
=
£
N
o
il
c
<

(W) ybisH

Major axis length (Mm)

(c)

(b)

(a)



10'°

N
o
(6]

-
o
o

10

Flare frequency [10°° s cm™ erg™]

10

0. Podladchikova et al.: HRIgyy Solar Orbiter Picoflares Halfway to the Sun

! | ! | ! | ' | ! |
Berghmans et al., (2021): SO/HRI: 174 A 4
B1:N(E,,) = E;' 99287 N= 1467 >5
B2: N(E,, ) = E;263--347 N= 12107 >3c .
Ulyanov, Bogachev & Reva (2019): SDO/AIA, CORONAS: 171 A
U: N(Ey, ) = By 7" N= 100000

Joulin,Buchlin & Sololomon (2016): SDO/AIA: 171 A g
J: N(Eg) = E;1:73+0.01 N=200000

N\ Parnell & Jupg S1 9992: TRACE 1711195 A
\ P: N(E,)=E, ¢%¢-"259 N- 4497

Krucker & Benz (31998E SOHO/EIT 1711195 A
N K: N(E,)=E,, 223259 'N_11150 4

7

AP N Aschwanden et l. (1999): TRACE 195 A J

: : J . N N A: N(Ep)=E, 79008 ‘N _og1

. 1 N N, Shimizu (1997); Yohkoh/SXT y
| ] N S:N(E,)=E, 74, N=291 |

- 1 N N H Crosby, Aschwanden, & Dennis (1993): SMM/HXRBS >25 keV

; ' P\ O C: N(E,)=E, 1% N=2878 .

: : N .

: E E SXR -

- 1 : Aschwanden (2008) classification |
B E PICOFLARES E NANOFLARES ' MICROFLARES |

l 1 L : l 1 i L 1

23 25 27 29 31 33
10°! 10 10 10 10 10 10

Flare Energy [Erg]

0. Podladchikova et al
Later this session






.

2021-09-14T06:03:28

* - *
witond 4 o k ‘
A ” B0 2 i T
overarching loops
(coronal bright point) Mini-filament eruption Breakout reconnection
20240913 2021-09-14 2021-09-14T06:03:03
d) ) 9
. -
o N DN,
i . ‘ ¢ b . £

2021-09-14T06:03:38

2021-09-14T06:03:58

9)

PR

h)
A

& N

2021-09-14T06:04:53

i)

2021-09-14T0H

2021-09-14T06:05:58

l)

2021-09-14T06:06:03

2021-09-14T06:06:13

2021-09-14
Distance to the Sun 0.587 au
2-pix resolution = 417 km

David Long et al 2023 ApJ




2022-03-30
Distance to the Sun 0.332 au

2pix resolution = 237 km
2022-03-30T04:30:01.052




2022-03-30704:30:01.052




Lakshmi Pradeep Chitta et al , 2022, submitted

r 7 i ¥
i E .. J?.l. o
| w=24526 km
_iwm|uTonsiss
-0 (U

[WESEEE;‘QB_E!II]-. -
uro4:34:21,
T A S

B

urosss2l
R1-9/| (1) R1-10

At=11.74£0.91 s
v=74t6 kms™

50 100 150 200 250
Time (s) from UT 04:40:00

At=8.79+0.78 s
v=148+13 s

20 40 60
Time (s) from UT 04:53:45

At=4.95t1.84s
v=193t72km s™

20 40 60 80
Time (s) from UT 04:37:00

-
-

- - - -
N w ) (4]

Intensity (10° DN pixel™)

-
o

13

Intensity (10° DN pixel™)

0.9

iy y -
- N W

P
Intensity (10° DN pixel™)

d=1.81 Mm

W/=133BE9ilkm

2022-03-30,UT04:38:45 1\Mm

Wi=120B8EBEIRM

2022-03-30 UT 04:46:15 LilMm

—

W= 3941156 km

2022503-30 U1 04:51:15 1 Mm

At=4.13%1.87 s
v=439£198 km s™

0

20 40 60 80 100 120 140
Time (s) from UT 04:37:15

At=8.77£2.79 s
v=381t121 km s™

0

50 100 150
Time (s) from UT 04:45:03
At=8.62+3.11s
v=271+98 kT s

g
=9

1.20

-y -
- -
o [3,]

5
G
Intensity (10° DN pixel™)

-
=]
o

iy
-
(3]

iy
-
o

5 &
153 o
Intensity (10° DN pixel™)

4
©
a

P
=)

o
o
Intensity (10° DN pixel™)

5.5

50 100 150 200 250 300

Time (s) from UT 04:49:00



Lakshmi Pradeep Chitta et al , 2022, submitted

56:

©
D

2022-03-30 UT 04
2022-03-30 UT 04

WE1266 £85]kmi Wj=1227+561Kmi







Sudip Mandal et al,
2022 AA

EUI - 2022—03—04 : Day—2

T T T T T T T T T T

T

Slit S1 space—time map

—— 77— ——— — 1
g b W
- 1 P
i 1 E
=
I q —
L 1 @
L q <
=
B ] =
i ] @
o -4 O 4
L ] h
E ] hg N w
L 1 = ! s
g 4 Lk W ol M, OUR : \ i
p B IR N N P nes 1 - Mo s R | D-.'.'"""rll"‘i......‘.l.l,........|.........‘|.........1.........
0 10 20 a0 40 a0

Time {min)

104800UT + O
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Conclusions

1. EUI can image the EUV corona at bigger & smaller scales than ever before
2. The small scale background looks similar as the big scale background.

3. The smallest events (picoflares, picojets, waves) look similar as the bigger
events.

4. The smallest events might energetically be more important than the bigger
events.
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