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Brown Dwarfs

WANG You-fen'?, SHAO Zheng-yi'

(1. Key Laboratory for Research in Galazies and Cosmology, Shanghai Astronomical Observatory, Chi-
nese Academy of Sciences, Shanghai 200030, China; 2. University of Chinese Academy of Sciences,
Beijing 100049, China; 3. Key Laboratory for Astrophysics, Shanghai 200234, China)

Abstract: Brown dwarfs are substellar objects which have masses in between the most
massive planets and the least massive stars. There are no stable hydrogen fusion in their
interiors, although large mass brown dwarf might have instant hydrogen fusion in their core.
All brown dwarfs have deuterium burning in their interiors. The L, T and Y dwarfs are
cooler than M dwarfs. A small part of late M, most of the L, all of the T and all of the up
to date discovered Y dwarfs are brown dwarfs.

The hallmarks of L dwarfs in optical band are prominent absorption lines from neutral
alkali atoms and alkali hydrides like KI, Nal, FeH etc. In near infrared band, the hallmarks
of T dwarfs are strong H,O, CH, absorption lines. The Y dwarfs have NH3 absorption lines
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in near infrared H band. The spectral type classification of these ultracool dwarfs are based
on MK spectral classification system refering to the spectral indexes of the characteristic
lines and the flux ratio that measuring the reddening. Given very low masses, brown dwarfs
are faint and red in optical band, therefore not easy to be detected. In early days, scientists
hunted for brown dwarfs in star clusters and binary systems where very few candidates were
found. Thanks to the launch of deep sky surveys in optical and in NIR, recent years have
seen a lot of discoveries of brown dwarfs. The L, T and Y dwarf candidates are selected
according to their characteristic color. Briefly, L dwarfs have red(J-K~ 0.5-2.5) near infrared
color, T dwarfs have blue(J-K~ 0.0-1.5) near infrared color, while the newly discovered Y
dwarfs have WISE W1-W2 color exceeding ~ 4. Among these candidates, quite a lot were
confirmed through the photometry and spectroscopy fellow up.

Currently, more than 1200 ultracool dwarfs have been discovered. Methods for mea-
suring their distances, temperatures, ages are summarized in this paper. Several related
questions, e.g., how to judge whether a late-M or early-mid L dwarf is a brown dwarf or not,
the origin of the J-band bump on the spectral type - absolute magnitude diagram etc, are

briefly discussed.
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