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% - Eruptive Solar Flares
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- Plasma Emission
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X Fast electrons
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Plasma beam-driven instabilities
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- Eruptive Solar Flares @

(Type 1)

% ‘ ‘ Coronal Shock Front

« Type Il: Accelerated electrons at
forefront of shock

« Type lll: Accelerated electrons on
open field lines

Magnetic Reconnection
(Type III)
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ype Il and Type Il Solar Flares

2023/07/10 00:00

* Type ll: Several minutes - il el lel
* Type lll: Several seconds 80
70
* Typell: 0.5 MHz/s (at 150 MHz) e o
I —_—
z =
« Type lll: 10-100 MHz/s (at 150 MHz) e =
- £ 40 3
« Both: Harmonic pairs
30
e Kundu & Shevgaonkar 1988;
Jackson et al. 1990; 20
Boiko et al.2012;
Crosley et al. 2016; —— — - e
Crosley & Osten 2018; 11:40 11:50 12:00 12:10 12:20 12:30
Villadsen & Hallinan 2019; Time (UT)

Callingham et al. 2021
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@v v
 Low-Frequency Array Two-metre Sky Survey
% % (LOTSS) Shimwell et al. (2019)

% * Deep (83 pJy/beam)

Wide-field (6035 deg?) (!)

High-resolution (6”)

Low-frequency (120-168 MHz) PRLY s T WS

3168 pointings
5 million sources
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Low-Frequency Array Two-metre Sky Survey E3@

% % (LoTSS)

» Each star < 100 pc at 8-second time resolution
(Courtesy of Cyril Tasse)
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Low-Frequency Array
(LoTSS)
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Joe Callingham & Roos Keers
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% Unknown Stellar Radio Burst...

167 ==

Drift-rate = -0.35 MHz/s
Circularly polarized = 90%

%

Bright
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Analogous to Solar Type Il Radio Burst?
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Maybe?

Yes, Type Il

e Drifts

« Substructure
(Herringbones)

* Frequencies

* Ejection speed =
~103 km/s

« Solar-equivalent
rarity = 1.5%
(Gopalswamy et al. 2009)
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Maybe?

Yes, Type Il

e Drifts

« Substructure
(Herringbones)

* Frequencies

* Ejection speed =
~103 km/s

« Solar-equivalent
rarity = 1.5%
(Gopalswamy et al. 2009)

Difficulties...

* Where is the Harmonic?
 High circ. polarization?

* Linearly polarized?




% What about Type Ill bursts? %
% 5

* Reprocess all 8-sec. dynamic spectra at 1-sec time resolution

* Vedantham et al. (2020):
Solar empirical data + semi quantative theoretical estimates

= > 10" Type lll bursts (at 100)

S x Eflare

Estimated Type Il burst rate per star
 Transiting Exoplanet Survey Satellite (TESS)
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- Whatabout Type Ill bursts?

R

« Estimated 39.70 extrasolar 100 Type lll bursts in all of LoTSS
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- Whatabout Type Ill bursts?
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% « Estimated 22.53 extrasolar 100 Type lll bursts in current LoTSS
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% * Start the extensive search through = g
years of data at an 8-second time = 131 0o -
resolution.
* First ever stellar radio burst 120 = === ~100
analogous to a Type Il burst -10 . 0
indicative of a stellar CME. tme (min)
* Rate prediction of stellar Type Il 60° © T L T
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