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Solar radio emissions Radio-wave propagation effects

-105.4 Photons interact with density inhomogeneities in the solar corona when f = f,,,

— “radio-wave propagation effects” (scattering, refraction, and absorption)
 These radio-wave propagation effects distort the intrinsic properties of the radio
sources, like the source size, position, delay time, and decay time (see Fig. 3; [1-6]).
* Propagation effects are frequency-dependent (< 1/f) = lower frequencies are
affected more [2,4]
e Scattering dominates over other radio-wave propagation effects [2—4]

Fig. 2 Photon Free-space propagation:
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inhomogeneities (figure \ .
adapted from [6]).

Propagation through
density inhomogeneities:

1000
115.1

- -124.9

100 - -134.6

Signal [dB]

Frequency [kHz]

[_

10 PSP

|Il||

I 1 1 1 l 1 1 1 I 1 1 1 l

04:00 08:00 12:00 16:00
Start Time (24-Nov-20 00:00:20)

Fig. 1 Multiple Type Ill bursts and their Langmuir waves
observed by PSP in a single day.

e Solar eruptive events can excite emissions of
radio photons [1-3]

 These intense and sporadic solar emissions are
called radio bursts y

 Emitted at frequencies close to the local electron
plasma frequency of the heliosphere (f = f,.)

* Most frequently-observed emissions are called
Type lll bursts (short-lived and broadband)
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* Question: Do spectroscopic measurements (like
the decay time) differ depending on the position
of observer?

* Investigation methods:

" Simulate the decay times vs viewing angles
" Use observations from multi-vantage points to
examine the behaviour
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angle (defined with respect to the Sun-Earth direction, as shown in Fig. 3).

Observational Results Conclusions

 The observed decay time (i.e. the duration of the decay phase) of a radio burst at each

In agreement with the simulations, no dependence of the decay time of a single burst
frequency is dictated by radio-wave scattering [4,7].

(at a comparable frequency) is observed with respect to the position of the detector.

The delay time (i.e. the photons’ arrival) and peak flux are the only spectroscopic
properties dependent on the observation’s location.

Scattering simulations do not 400
predict a dependence of the decay
time of a single burst on the

_ _ * Key takeaways:
observer’s location (Fig. 4).

Measurements of decay time between different spacecraft do not need to be corrected.

Measurements from 4 different
spacecraft were used to compare
the simulations’ prediction to
observations:
= Solar Orbiter (SolO)
= Parker Solar Probe (PSP)
= \WIND *preliminary results
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estimated for several radio bursts using data from 4 spacecraft.

nicolina.chrysaphi@obspm.fr With thanks to CNES for its financial support.



https://ui.adsabs.harvard.edu/abs/2017NatCo...8.1515K/abstract
https://ui.adsabs.harvard.edu/abs/2018ApJ...868...79C/abstract
https://ui.adsabs.harvard.edu/abs/2020ApJ...898...94K/abstract
https://ui.adsabs.harvard.edu/abs/2019ApJ...884..122K/abstract
https://ui.adsabs.harvard.edu/abs/2020ApJ...905...43C/abstract
https://ui.adsabs.harvard.edu/abs/2021PhDT.........1C/abstract
https://ui.adsabs.harvard.edu/abs/2020ApJS..246...57K/abstract

	Slide Number 1

