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LOFAR LBA IDOLS Beamformed Observations
2023/09/24 14:48-15:18
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LOFAR LBA 2023/09/24 14:50-15:05 — Type Il burst
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LOFAR LBA 2023/09/24 15:00-15:20 — Type |l burst
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AIA 94 A 2023-09-24 14:59:59

SDO/AIA 2023/09/24

GOES Flare Class: M1.0

Active Region:

Flare Location (degrees): 56, 27
Flare Location: 729.6”, 345.6”

500"

-500"

Helioprojective Latitude (Solar-Y) [arcsec]
o

-1000"

SolarMonitor.org
-1000" -500" 0" 500" 1000"
Helioprojective Longitude (Solar-X) [arcsec]

https://solmon.dias.ie/flare?date=2023092414&id=FL -SSWL-20230924145100



https://solmon.dias.ie/flare?date=2023092414&id=FL-SSWL-20230924145100
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PFSS fields overlad on MHD valfen speed map 2023/09/24
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In preparation - Kozarev et al
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GOES/SUVI observations 2023/09/24

Helioprojective Latitude (SolarY)

Helioprojective Latitude (SolarY)

RD, SUVI 284, 2023-09-24T15:00:23 RD, SUVI 284 angstrom, 2023-09-24T15:04:23 BD, SUVI 284, 2023-09-24T15:00:23 BD, SUVI 284 angstrom, 2023-09-24T15:04:23
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LASCO
observations
2023/09/24

C2: 5093/09/24 15:05

_AIA 193: 09/24 15:03
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https://cdaw.gsfc.nasa.gov/CME_list/nrl_mpg/2023_09/230924_c2.mpg

2023/09/24 Interferometry - Significant ionospheric refraction




Automatic feature extraction of LOFAR Solar interferometry

Laplacian of Gaussian Difference of Gaussian Determinant of Hessian




Position drift of main emission source with frequency

LOFAR Position Drift vs Frequency 2023-09-24 14:50:00 - 14:52:38
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https://docs.google.com/file/d/1mIOBvd4X-pywzUS14zappf-YouORuFdg/preview
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2023/09/24 Extracted sources spectrum

B2 (right) - transient source brightness
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In preparation - Yotov et al



2023/09/24 Extracted sources spectrum

B2 (right) - transient source brightness
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Sources separation analysis

Sources Separation of Type Il Emission with Fundamental and Harmonic Regions
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Sources separation analysis

Separation Over Time - Typell Fundamental and Harmonic (Segments 1-5)
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S Helioprojective Longitude (Solar-X)
ources BD, SUVI 284 angstrom, 2023-09-24T15:12:24
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Velocity Segments Analysis

Time Range Velocity Duration Max Residual

Segment

1 15:07:24 - 15:10:36 1093.9 + 311.0 191 0.0425 0.0594 0.4776
2 15:10:36 - 15:14:00 -604.1 + 404.6 204 0.0592 0.0796 0.3784
3 15:14:00 - 15:17:31 892.2 + 499.2 212 0.0758 0.1001 0.5990

Time Range Velocity Duration Max Residual

Segment

4 15:07:58 - 15:10:36 -796.5 = 256.1 158 0.0289 0.0445 0.4900

5 15:10:36 - 15:18:35 217.0 * 98.7 479 0.0340 0.0464 0.3490

In preparation - Yotov et al



LOFAR LBA IDOLS Beamformed Observations
2023/09/28 08:56-09:26
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2023/09/28 Type Il burst calibrated
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SDO/AIA observations
2023/09/28

GOES Flare Class: M1.3
Flare Location (degrees):
-19, -66

AIA 94 A 2023-09-28 09:05:59
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https://solmon.dias.ie/flare?date=2023092808&id=FL-SSWL-20230928085800



https://solmon.dias.ie/flare?date=2023092808&id=FL-SSWL-20230928085800

LASCO observations 2023/09/28

C2:2023/09/28 0927  AIA 193: 09/28 09:28

GOES X-Rays: 2023/09/28 09:27

10'35E I I | ]

!

M|

B ’\\j

g é

10'9 I 1 : 1 :
08:00 10:00 12:00




LASCO observations 2023/09/28

GOES X-Rays: 2023/09/28 09:41
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LASCO observations 2023/09/28

GOES X-Rays: 2023/09/28 09:55
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https://docs.google.com/file/d/1LAQs-nAv4yLl00b9UgatbBkisqWBGNPF/preview

68.55 MHz - 2023-09-28 9.5 - 2023-09-28 09 70.31 MHz
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PyBDSF source
extraction from
interferometry
snapshots

Challenges:

e Source tracking
e Stability
e Processing time




2023/09 24th vs 28th Comparison

e Similar solar context

e Significant ionospheric refraction on the 24th

e Different sources dynamics observed in interferometry

e LoG source extraction implementation useful only for brighter emissions
e Main dynamic region associated with type Il in both

e Additional activity present during the events
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