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Very cool dense objects 
about the size of 
Jupiter, with mass from 
below 13 Jupiter masses  
to 75 Jupiter masses.

Canõt burn hydrogen but 
can burn deuterium. 

Brown Dwarfs







Adapted from Reiners (2007)

Increasingly 
more cool and 

neutral 
atmospheres



First Radio Brown Dwarf : LP 944 -20

ÅNRAO Summer School at the VLA, 
Class of 2000 ->  Berger et al. Nature
410, 338 -340 (2001)

ÅFurther detections followed...
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The M9 dwarf TVLM 513 -46546 - Hallinan et al. (2007)

Allows very accurate measurement of magnetic field strengths for ultracool dwarfs

Radio Pulses!





Two of our radio dwarfs are tight binaries.

Which one is pulsing? The faster rotator? 
The higher mass dwarf?  

Separation only 0.1 arcsecond.

We need Very Long Baseline 
Interferometry (VLBI).

ESA/NASA and Herve Bouy

Dynamical mass measurement of 2MASS 
J07464256+2000321 using HST/VLT/Keck/Gemini: 
Bouy et al. A&A 2004

Why are only a fraction of dwarfs detected?



The High Sensitivity Array



How is stable electron acceleration maintained in 
the magnetospheres of ultracool dwarfs?

Persistent electron acceleration implies stable electric fields within the magnetosphere 
of the dwarf.

Such electric fields may be a fundamental source of electron acceleration, and hence 
radio emission, for plasma trapped in a large -scale magnetic field.

How do we answer this question?

Need to characterize the location, extent, and morphology of the source regions of the 
bursts, through wideband observations with high temporal and spectral resolution.

Adapted from Zarka, P. 1998, J. Geophys. Res., 103, 20159



ÅWe use Arecibo to try and produce 
dynamic spectra of the pulses.

ÅThe first Arecibo observations 
consisted of 3 successive nights on the 
pulsing ultracool dwarf TVLM 513 -46546 
using the Wideband Arecibo Pulsar 
Processor (WAPP).



Broadband Dynamic Spectra of Individual Pulses 

ÅBrightest radio emission yet detected 
from an ultracool dwarf.

ÅBrightness temperatures > 10 15 K

ÅRequires quasi- stable current 
systems within the magnetosphere of 
the dwarf.

ÅWhat kind of emissions can be 
produced by this current system?
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ÅArecibo observations of 3 ultracool dwarf pulsars completed.

ÅA VLA survey of 35 more targets is completed with a view to increase the sample of 
known pulsars and to extend the study to cooler late L and T type dwarfs.

ÅVLBI observations to find out which ultracool dwarfs pulse?


