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Brown Dwarfs

Very cool dense objects
about the size of

Jupiter, with mass from
below 13 Jupiter masses
to 75 Jupiter masses.

Candot burn hyd
can burn deuterium.



MOST OF THESE
HAVE NOT YET
BEEN FOUND
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BROWN
DWARFS



Brown Dwarf Gliese 2298

L ¥

Palomar Observatory Hubble Space Telescope
Discovery Image Wide Field Planetary Camera 2
October 27, 1994 November 17, 1995

PRC95-48 - ST Scl OPO - November 29, 1995
T. Nakajima and S. Kulkarni (CalTech), S. Durrance and D. Golimowski (JHU), NASA
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Eirst Radio Brown Dwarf ; LP 944 -20
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Radio Pulses!
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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
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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).

letected?

VLT/NACO
VLT/NACO 22 Mar. 2003

18 Feb 2003

Keck/NIRC

4 Dec. 2003
HST/ACS/HRC

21 Oct. 2002

HST/STIS
9 Jan 2004

GEMINI/Hokupa'a
7 Feb. 2002

HST/WFPC2

25 Apr. 2000 ESA/NASA and Herve Bouy

Dynamical mass measurement of 2MASS
J07464256+2000321 using HST/VLT/Keck/Gemini:
Bouy et al. A&A 2004
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How s stable-electron acceleration maintained in
e magnetospheres of - ultracool dwarfs?

Persistent electron ac
of the dwarf.

Need to
bursts,
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AWe use Arecibo to try and produce
dynamic spectra of the pulses.

AThe 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
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Broadpand Dynamic Spectra of Individual Pulses
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AArecibo observations of




