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Introduction

Solar Type Il Burst

Credit : https://www.esa.int/Science_Exploration/Space_Science/Solar_Orbiter/Catch_solar_bursts_in_new_citizen_science_project

Produced by electron beams
accelerated at solar flare reconnection

sites

Electron beams drive Langmuir waves,
which are converted into radio waves
near the plasma frequency through
nonlinear processes

w, X /N,

Characterized by a rapid drift in time
towards lower frequencies

* Provides a powerful remote sensing diagnostic tool for electron acceleration and
transport, and the conditions of the background plasma they travel through
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Methodology

Data Processing and Analysis
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Methodology

Data Processing and Analysis

* The background signal was obtained by computing the average
Collecting Data spectrum during the longest burst-free periods of each day.
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Methodology

Data Processing and Analysis

Collecting Data

Background
Subtraction

Type Il Burst
Detection
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fitting

* The background signal was obtained by computing the average
spectrum during the longest burst-free periods of each day.

SolO (Original)
10! feus

]
0

S LU e s s (NG i st _
- z
0 [}
G 3
g_ 107! T
[

L=

102 jicori ‘u L gl sttt gl L R ' : T
Ty 3 Shanase s Bt COmagls ol PR WE P S e “ o I k f B Y {1 4 B I |
A TR i DiATS i.[i:lrﬂ R ,,‘.-‘..l.;f el ps ke A S Wil j\ A J d, o g
09-29 03 09-29 06 09-29 09 09-29 12 09-29 15 09-29 18 09-29 21 09-30 00
Time
SolO (Background Subtraction)
101 A I URIER R RTINS wimy PR T .

£ 100 e

= —
-~ 2
) )
c x
[ 3
3 107! w
[

L

uw

09-29 03 09-29 06 09-29 09 09-29 12 09-29 15 09-29 18 09-29 21 09-30 00
Time

Fluctuations in Solar Type Ill Radio Spectra




Methodology

Data Processing and Analysis

Sample from 29/09/2023

>SP

10° 10°

10!

P
Collecting Data ] g 5
= 10° 5 =2 2
a i lo‘twl: a 104§
5 ! x 5 H
& 101 i T = %
g . | 3 E
[ : | 10° [ 10%
Background 102 AL UL A0 A
Subtraction A
S 10 S
x 103 e = 10°
2 N \.L.u-——‘ 2 i
- [ —r—— K‘J LA [ momuady it tresaamrenanetll esazohan A A g il Yo |
10? mm% = 102
Type I I I B urst 09-2900 09-2903 09-2906 09-29 09 o%?ﬂéz 092915 092918 09-2921 09-30 00 092900 092903 097906 0929 09 ogégtéz 393915 053918 053931 0530 00
Detection B 300 kHz 500 kHz I 700 kHz I 900 kHz B 1.10 MHz

* Detecting enhancements in radio flux across 5 selected frequencies for

each spacecraft.
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fitting e A candidate Type lll event is marked when the flux exceeds 3 x local MED

in at least 3 of the selected frequencies.
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Data Processing and Analysis

Sample from 29/09/2023

* Select events that were simultaneously observed by both SolO and PSP
Collecting Data * Time difference less than 10 mins
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Methodology

Data Processing and Analysis

* The maximum flux of Type Il radio bursts for each frequency
Collecting Data obtained by fitting a Gaussian function to the time profile of the
burst (Chen et al. 2021).
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Preliminary Results
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The fluctuations of the maximum type Il radio flux appear ‘similar’ when observed by both
spacecrafts, in despite of their different radial distances and heliolongitudes, suggesting that local
effects are responsible for these fluctuations.
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Fluctuation in Type I Spectra

PSP vs SolO | Gaussian Smoothing and Fluctuation Detection with Correlation
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Fine Structure : Striae
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A narrowband, fragmented features forming chains of quasi-periodic striae in dynamic spectra,
which are indicative of sub-second evolution in the electron distribution. Striae are often associated

with CMEs (Chen et al. 2021; Clarkson et al. 2023).
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e Larger fluctuations compared to typical

type Ill burst

Identify and create catalog of Striae
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Conclusion & TBC

Preliminary Conclusion

* Despite differences in spacecraft positions, the fluctuations in the maximum flux of Type Il
bursts appear similar, suggesting that local mechanisms are responsible.

Future Work

* Improve the processing technique for Type Ill burst detection and fitting.
* Improve the statistical analysis.
* Extend the dataset by including additional months and years.

* Incorporate data from additional spacecraft, such as STEREO and Wind.

* Investigate striae in greater detail.
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