PSP/FIELDS radio events and

their association with STIX flares

in addition:
RADYN simulations of an early impulsive flare

Sam Krucker, FHNW & UC Berkeley
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PSP/FIELDS radio events and
their association with STIX flares
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Timing agrees between
flare-accelerated electrons and type Il burst

Qo 1.0
5
5 08
x
£ 06
w
? 04
N
£ 02 4-9 keV
S 4o 1 13-25 keV
2
5
a
x
'_
N
e]
(0]
N
30 MHz g - 4-9keV (@ PSP)
S | 13-25 keV (@ PSP)
I~ 107
2>n~107cm3 =
o
-14
0%
~ g PN
—> above ~2 Rsun & |
N
[m]
d -16
o 10
~ 10° 10"
L
> 10-12
[&]
S 1377
g_ 10 T
.,.qh_). 10° 10-14%
n
9 107
L
L _
1 A pil o n 1 ey 107

hhmm 1910 1920 1930 1940
2023 Jun 14



Frequency (MHz) Frequency (MHz)

Frequency (MHz)

)]
o

40

30

10

1.0

0.1

Combined OVRO-LWA & PSP/FIELDS Dynamic Spectrum on 2023 May 2

OVRO-LWA

PSP/FIELDS High

PSP/FIELDS Low

16:12:00

16:19:12

16:26:24

16:33:36

16:40:48

16:48:00

16:55:12

17:02:24

17:09:36

10°

107

10!

125

10—16

10—15

10—16



‘E [ /_/\/\ ] .
s 3 GOES low (@PSP) | t I I I b t
F : Classic YpeE urs
2 .
u -
o) E
5] 3 GOES high (@PsP)
10000 - Solar Orbiter Orbit
7 ] E
k3 - .
| - -
0.3
S 1000 = -3 SolO
5 F 3 *
4-10 keV (@PSP) 02
100
1000 —
3 0.1
7 O
©O,
<] > Earth Sun
< 0 o
£ 100 PSP
10-15 keV (@PSP)
-0.1
-0.2
-1 -0.8 -0.6 -0.4 -0.2 0

STIX QL [cts]
3
o

X (au)

' STIX profiles are adjusted to PSP radial distance

107

1010

3
[v2rHz]

N
L
>
o
=
o
3
o
o
pr
a)
-
w
w
w
o
7
o
N
L
>
o
c
[}
3
o
e
b
a
-
w
w
w
o
7]
o
m

hhm| 1110 1120 1130 1140 1150
2022 Dec 11



.Z]GOES flux [W/m?]
> o o o

—_
o

S
[&]
>
O
X
"_(I)
n
5
X
=
x h
= 20-50 keV
on
1073
107 »
> 107"
&~ T
g 1075
107®
10°

hhmm 1600 1800
2022 Aug 28

Type IV burst

0.4

0.2

(au)

> —0.2

-0.4

-0.6

Earth Sun

PSP

SolO

X (au)

Same flare that Hanya showed yesterday




2 100
P 10000.0
g 1000.0 Ng
> 5]
k- 100.0 T ®
= . >
> Q
g X
s e ~* @Gradual flare with type |l
5 e 5
x 10 10 =
®
S 0.1
]
. 4-9 keV
o
7]
o
®
Ny .
2
@
<
0.2
B Earth Sun
i ] 0 =
% PSP
® 22-70 keV )
3 1 — G
2 f >
Qe ] -0.2
8 §
- Sol0
*
— -0.4
£
= 10"
T
g 1078
g w
E 10,142 -1 -0.5 0 0.5
& g
Q >
T 107 X (au)
w
& 107
o
£ 10°
>
2 107°
S —
N
»_‘“-—’_ 10° 1071%
g ! =
- |
E | | | ”H f 14 . . . .
z | | FSI short exposure images shown in the following slides
2 J' 1N | L 1l | JH’\ I S DS TR T T
mm 1500 1600 1700

hh
2022 Sep 05



Y (arcsec)

1500

1000

500

-500

-1000

-1500

Impulsive phase

EUI/FSI 174A: 5-Sep-2022 16:20:50.283 UT

-1500  -1000 -500 0 500 1000 1500

X (arcsec)

Y (arcsec)

-500

-600

-700

-800

EUI/FSI 174A: 5-Sep-2022 16:20:50.283 UT

STIX4-9 keV (16:15:40-16:16:40UT)
STIX 32-76 keV (16:15:40-16:16:40UT)

IIII1IIIIIIIII|IIIIIIIII|I/IIIIIIII|IIIIIII/II|II

III|IIIIIIIII|IIII'IIIII|IIIIIIIII|IIIIIIIII|]I

m

_IIIIIII1I|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIII

500

600

700
X (arcsec)

800

900



Y (arcsec)

1500

1000

500

-500

-1000

-1500

decay phase

EUI/FSI 174A: 5-Sep-2022 16:50:50.286 UT

-1500  -1000 -500 0 500 1000 1500

X (arcsec)

Y (arcsec)

-500

-600

-700

-800

EUI/FSI 174A: 5-Sep-2022 16:50:50.286 UT

STIX4-9 keV (16:50:20-16:51:20T)

IIII|IIIIIIIII|IIII'IIIII|IIIIIIIII|IIIIIIIII|]I

IIII1IIIIIIIII|IIIIIIIII|I/IIIIIIII|IIIIIII/II|II

m

_IIIIIII1I|IIIIIIIII|IIIIIIIII|IIIIIIIII|IIIIIII

500

600

700
X (arcsec)

800

900



Y (arcsec)

1500

1000

500

-500

-1000

-1500

~3 hours after onset (304A image)

EUI/FSI 304A: 5-Sep-2022 17:45:20.291 UT

-1500

-1000 -500 0 500 1000
X (arcsec)

1500

-400

-600

Y (arcsec)

-800

-1000

T

=T=1- =

EUI/FSI 304A: 5-Sep-2022 17:45:20.291 U
—— _

' STIX 4-9 keV {17:44:20:17:46:20UT) -~

1

X (arcsec)




Times with similar viewing angle between PSP and SO
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Times with a similar (within +-15°) viewing angles

Short windows during encounters:
* Half a day to 2 days; 7.7 days total
* Solar Orbiter never close to the Sun, but there are two cases around ~0.6 AU

Long windows outside encounters:
* 6to 16 days; 46.2 days total
* two cases with SO within 0.4 AU
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type Ill, no X-ray signal
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Uncorrelated events
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Next day: clearly correlated events mixed in with uncorrelated type IlIs
note peak value is above 1013
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