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= millisecond bursts: direct measurement of electrons velocity
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fxoy[anets and Stars

Emerging field:
1st detections or radio bursts with LOFAR, NenuFAR

or FAST

> From Stars
(J. Zhang, ..., Louis et al. 2024, 2025, Zarka, Louis et al., 2025)

» From Star-Planet Interactions?
(

X. Zhang, ..., Louis et al., submitted) | @
fxyem’ses

* Plasma physics (SPI interaction)

» Stellar and (Exo)Planetary Radio emissions
simulation

* Processing and analyse of “time-frequency
spectrogram” dataset
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[Zarka, Louis et al., 2025]

[Tasse, ..., Louis et al., submitted]
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Chebly et al. (in prep.)

What do we learn?

For that epoch, radio emissions visible < 8 MHz
with some emissions visible up to 25 MHz

Next steps

Use ZDI measurements at # epochs
Run new simulations
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Real Signal with Observational Windows from Real Data over 5 years
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Search for Periodic Signals
Use Lomb-Scargle Methodology
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Lomb-Scargle window sliding in time
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3) Automatic detection of milliseconds bursts
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4) Application to “Exoplanet & Star” Targets
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jﬁRdio Detection of Stellar Radio from AD Leonis: Corentin Louis
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’Mog’ors Results

* Through Simulation & theoretical calculations:
» Source Location : L shell = 2-5 (T70=40)

» Electron Energies : Ee- = 5-20 keV (@5@@:@)

* 3 observations: No periodicity —-> Stellar hotspots
* 1st series of articles demonstrating what science can be done
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CONCLUSIONS

Lomb-Scargle method: very efficient to find periodic signal
Even (very) weak and sporadic signal such as Europa-induced radio emissions
FIY: lo-induced signal: discovered by Bigg., 1964
Europa-induced signal: definitive proof of existence by Louis et al. (2017), Jacome et al. (2022)

Use synodic (or beat) periods and harmonic resonances to confirm detections

Use Lomb-Scargle window sliding in time to determine when the detected emissions have been observed

Mauduit et al. (2023) technic (FFT + Radon Transform) very powerful
to detect milliseconds bursts

and
infer the electrons energy
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Apply these technics to Star and Star-Planet Interaction targets.

Limitations:
- Good spread in time over the years — e.g., Jupiter: 1100 hours over 5 years

- Enough observations for the statistic
- (A bit lot of luck to have the sources active during the observations)...

CR_DRA observations, total : 586.8 hours.

Stay tuned....

G)_1151 observations, total : 556.8 hours.

TAU_BOO observations, total : 811.3 hours.
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