Discovering and characterlsmg N\
brown dwarfs V|a thelr magnetl | 5'\-15-

Dr Robert Kavahagh i yr

Senior Postdoctoral Researcher
University of Amsterdam -

* Special thanks to José Carlos Guirado for his support
(grant PID2023-147883NB-C21 funded by MCIN/AE/ )

Image: D Futselaar




Planet diversity in our solar system
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Consequences of no maghnetic fie
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Conditional dynamos

Adapted from Brain+ (2024)
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Refining dynamo models

Exoplanets UCDs
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Radio emission from magnetised ultracool dwarfs
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Radio emission from magnetised ultracool dwarfs
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Magnetic characterisation from auroral emission
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The magnetic field of the coldest radio-detected BD
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The magnetic field of the coldest radio-detected BD
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The magnetic field of the coldest radio-detected BD
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The magnetic field of the coldest radio-detected BD
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Auroral hints on the Y dwarf W1935 from JWST
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Auroral hints on the Y dwarf W1935 from JWST
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Auroral hints on the Y dwarf W1935 from JWST

— W1935 model no inversion — W1935 model with inversion
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Direct discovery of a BD at low frequencies

The LOFAR 'Superterp'
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Direct discovery of a BD at low frequencies
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Direct discovery of a BD at low freque

Ce s rre

DI

s e e

LR R L " 5 XN
s e

LI
-

U

o asdsnssnascdinsrssvnnnes

Stokes-V (12 x 5 arcsec?

The LOFAR 'Superterp'

Ky Survey
nvell+ 2022

2018-06-20

17250™128 00°

RA (J2000)

A previously unknown T6 dwarf at 65 pc!
Rob Kavanagh (r.d.kavanagh@uva.nl)

Vedantham+ 2020

11



Direct discovery of a BD at low freque

Ce s rre

DI

s e e

LR R L " 5 XN
s e

LI
-

U

o asdsnssnascdinsrssvnnnes

Stokes-V (12 x 5 arcsec?

Ky Survey
nvell+ 2022

2018-06-20

17250™128 00°

RA (J2000)

A previously unknown T6 dwarf at 65 pc!
Rob Kavanagh (r.d.kavanagh@uva.nl)

Vedantham+ 2020

11



The first spatially-resolved extrasolar radiation belt

The M8.5 UCD LSR J1835+3259
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Image synthesis for UCD radiation belts
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Prospects for upcoming facilities
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Prospects for upcoming facilities
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Prospects for upcoming facilities
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Conclusions

Radio observations of UCDs help us..

. Refine dynamo models — unique probe of their interiors!
. INnforms us about exoplanets

. Constrain energetic particles trapped in their magnetospheres

Consider radio synergies with your own work!

. JWST — Independent constraint on auroral processes
. Euclid/Roman — source association
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Emergence of radio emission with rapid rotation
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Binarity enhances (quiescent) radio emission
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Precise rotation periods from radio monitoring

Kavanagh, Climent, Guirado+ (in prep.)
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Geometric bias for radio detectability

Edge on Kavanagh+ (in prep.)
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