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Brown dwarfs at radio frequencies
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Why look for the coldest in radio?

 Similar to gas giants

 Calibrate dynamo models

* Search for free-floating

exoplanets LOW-MASS STAR BROWN DWARF JUPITER
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Why LOTSS?

Dynamo law: Christensen++ 2009; BD models: Baraffe4++ 2002
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Elegast

* Vedantham et al. (2022)
* Blind survey
* 65 pc, extremely luminous

 Constant emission over 8 hours
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J1019+65
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Detection method
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False detections
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Bright V-LoTSS sources: pulsars and stars

10.002

10.000

100
RA (pixel)

0.006

0.004

S
o
()
N
Flux density (Jy)

—0.004

—0.006

Dec (pixel)

175 -

25

100 125 150 175

RA (pixel)

ASTRON

50 75

Netherlands Institute for Radio Astronomy

10.000

0.006

0.004

0.002

S
o
o
N
Flux density (Jy)

—0.004

—0.006



Brown dwarf candidates
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Brown dwarf candidates
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Next steps

* Process all of LoTSS DR2

e Search candidates for
periodicity with LOFAR

 Follow up candidates in
infrared
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Bright V-LoTSS sources: pulsars
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Brown dwarfs at radio frequencies

Coherent radio emission is a direct measurement of plasma properties

Measure magnetic field

Electron cyclotron maser instability (ECMI) gives local magnetic field
strength

~ 2.8 %x10°B Hz
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Radio emission on Jupiter

Jupiter
* ECMI 40
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Blind surveys as the way to go

* Previous results of blind surveys?

* Many hours on 1 target

* Compared to a short time on many targets
* Cold objects - free floating
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