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Author(s): Berger, E_; Rutledge, R.E_; Phan-Bao, N_; Basri, G_; Giampapa, M.S_; Gizis, J.E ; Liebert, J.; Martin, E_; Fleming, T.A
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Abstract: Ve present an 8.5 hr simultaneous radio, X-ray, UV, and optical observation of the L dwarf binary 2MASSVV J0748425
+ 200032. We detect strong radio emission, dominated by short-duration periodic pulses at 4.86 GHz with P = 124.32 £ 0.11
min. The stability of the pulse profiles and arrival times demonstrates that they are due to the rotational modulation of a B = 1.7
kG magnetic field. A quiescent nonvariable component is also detected, likely due to emission from a uniform large-scale field
The H o emission exhibits identical periodicity, but unlike the radio pulses it varies sinusoidally and is offset by exactly 1/4 of a
phase. The sinusoidal variations require chromospheric emission from a large-scale field structure, with the radio pulses likely
emanating from the magnetic poles. While both light curves can be explained by a rotating misaligned magnetic field, the 1/4
phase lag rules out a symmetric dipole topology since it would result in a phase lag of 1/2 (poloidal field) or zero (toroidal field)
We therefore conclude that either (1) the field is dominated by a quadrupole configuration, which can naturally explain the 1/4
phase lag; or (2) the H a and/or radio emission regions are not trivially aligned with the field. Regardless of the field topology, we
use the measured period along with the known rotation velocity (v sini=27 km s -1 ), and the binary orbital inclination { i =~ 142
degrees ), to derive a radius for the primary star of 0.078 £ 0.010 R . This is the first measurement of the radius of an L dwarf,

and along with a mass of 0.085 £ 0.010 MD it provides a constraint on the mass-radius relation below 0.1 MD VVe find that the

radius is about 30% smaller than expected from theoretical madels, even for an age of a few Gyr. The origin of this discrepancy
is either a breakdown of the models at the bottom of the main sequence. or a significant misalignment between the rotational and
orbital axes
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Abstract: The magnetic field topology plays an important role in the understanding of stellar magnetic activity. While it is widely [ view related records ]
accepted that the dynamo action present in low-mass partially convective stars (e. g, the Sun) results in predominantly toroidal
magnetic flux, the field topology in fully convective stars (masses below similar to 0.35M(circle dot)) is still under debate. We report

here our mapping of the magnetic field topology of the M4 dwarf G 164-31 (or Gl 490B), which is expected to be fully convective References: 88

based on time series data collected from 20 hr of observations spread over three successive nights with the ESPaDOns

spectropolarimeter. Our tomagraphic imaging technigue applied to time series of rotationally modulated circularly polarized profiles View the bibliography of this record
reveals an axisymmetric large-scale poloidal magnetic field on the M4 dwarf. We then apply a synthetic spectrum fitting technigue (from Web of Science).

for measuring the average magnetic flux on the star. The flux measured in G 164-31 is vertical bar B-f vertical bar = 3.2 +/- 0.4 kG
which is significantly greater than the average value of 0.68 kG determined from the imaging technique. The difference indicates
that a significant fraction of the stellar magnetic energy is stored in small-scale structures at the surface of G 164-31. Our Ha
emission light curve shows evidence for rotational modulation suggesting the presence of localized structure in the chromosphere
of this M dwarf. The radius of the M4 dwarf derived from the rotational period and the projected equatorial velocity is at least 30%
larger than that predicted from theoretical models. We argue that this discrepancy is likely primarily due to the young nature of G
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164-31 rather than primarily due to magnetic field effects, indicating that age is an important factor which should be considered in = View the journal's Table of
the interpretation of this observational result. We also report here our polarimetric observations of five other I dwarfs with spectral Contents (in Current Contents
types from MO to M4 5, three of them showing strong Zeeman signatures Connect)
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Abstract: Flectrically-pumped Gads.based 1 53 pm vertical cavity surface emitting lasers operating in pulsed mode at room
temperature and cantinuous wave (CW) up to 20 degrees C are reported for the first time The lasers employ a
GalnNAzSh/Gallaz multiple quantum well active region, a selectively axidized Alds aperture and p. and n-doped AGaliziGals

distributed Bragg reflectors. Typical devices have room p pulsed current densities of 8.3 ki/em and
threshold vollages of 5.5 V. CW theeshold currents as low as 287 mA for a 7 p m aperture dewce were observed at 15 degrees
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