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Abstract

We present the results of a survey of 34 brown dwarfs for flaring radio emission, conducted with the 305-m Arecibo radio
telescope at a center frequency of 4.75 GHz using the broadband, fast-sampled Mock spectrometer. We launched this
search to study the magnetic field properties of objects cooler than spectral type L3.5, the coolest brown dwarf detected
prior to our survey. In addition, we attempted to detect flaring radio emission from the young exoplanetary system HR
8799, guided by the theoretical work indicating that hot, massive exoplanets may have strong magnetic fields capable of
generating radio emission at GHz frequencies. Such a detection would provide an exciting alternative to the
unsuccessful low radio frequency searches for the emission from exoplanets orbiting middle-aged, solar type stars.

Results

This survey detected two new radio flaring sources, the T6.5 dwarf J1047+21 (Route & Wolszczan 2012) and the L1 dwarf J1439+19.
J1047+21 has a temperature of ~900K and is located at a distance of 10.3 pc (Vrba et al. 2004). Detected flares were measured on three
separate occasions (left three panels), with the first two showing high brightness temperature (>10%° K), highly circularly polarized (>70%)
bursts, with the third burst being weaker. J1439+19 has a distance of 14.4 pc and a temperature of ~2270 K (Dahn et al. 2002). Its single
detected flare has a polarization fraction >90% and a high brightness temperature of 2x10%° K. Both sources have magnetic field
strengths of ~ 1.5 kG. The characteristics of the flares observed for these two sources are consistent with the electron cyclotron maser
instability being the emission mechanism.

During the course of this survey, we have identified two new radio-flaring ultracool dwarfs: the L1 dwarf J1439+19 and 1072
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Motivation

* QObjects beyond spectral type M7 (ultracool dwarfs) are believed to be fully
convective and exhibit steadily declining magnetic activity, evidenced by little or no
observable emission of Ha and X-rays
However, a handful of sources have been found to be strong bursting emitters of ol |
nonthermal radio emission that indicates the presence of kilo-Gauss strength f | r" } oo Al | 107
magnetic fields. ) B
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gyrosynchrotron radiation and the electron cyclotron maser instability (ECMI). Time (sec] o Spectral Type

Prior to this search, no object cooler than spectral type L3.5 was shown to flare in = No other burst events are discovered, not even from HR 8799. The detection limits determined for all sources are reported in the table

the radio. | - below and summarized in the graph (above right).
But Iin the Solar System, the Earth (AKR), Jupiter, and Saturn (SKR) all emit radio

waves via the ECMI mechanism. This radio emission is related to aurorae in the | Bolometric | Luminosity | Luminosity | - Log Radio Monte Carlo simulations based on our results
Spectral | Distance | 4466 MHz 30 | Luminosity (log| (logsolar | (log Jovian Lum/Bol

planetary ionospheres. Type solar units) | units) | radio units) | Lum. and those from other surveys suggest that the
The Sun and other stars emit a number of types of radiation in the radio, some of J00325937+1410371 fié - : : : ultracool dwarf radio-flaring population is

which are bursts analogous to those observed in the planets. | _ J0036109+152110 el - ' ' ' significantly larger than observed, with the main
Our goal is to detect radio emission from ultracool dwarfs in general, with the .. - jgﬁiﬁ;ﬁiﬁoo ES | : : : obstacle to discovering new sources being
anticipation of detecting emission from sources colder than L3.5, and so - e J02074284+0000564 [RPES . : : : restrictions on observing time, which reduce
bridge the gap in our understanding of the magnetism of objects between M7 - J0326137+295015  [Re¥S . : : : chances to detect sporadic events.

dwarfs, Solar System planets, and exoplanets. a - 105264265+2302051 K
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