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ABSTRACT

Ultracool dwarfs are very low mass objects that have
a temperature below about 2,800K; magnetic activity
signatures probe magnetic field behavior in a mass
regime intermediate between stars and planets. Very
few ultracool dwarfs have detected levels of radio
emission, so increasing the sample size is important
for the understanding the variety of magnetic
processes at work. Because of the dramatic
variations in radio and X-ray properties, these probes
are best done with simultaneous measurements. We
report on a small sample of ultracool dwarfs that
have been obser ved simultaneously with XMM
Newton Observatory and the Jansky Very Large
Array, for constraints on their coronal plasmas
through X-ray and radio observations, respectively;
we present the results of the radio reduction,
calibration and imaging of our sample. We discuss
the implications of upper limits and detections for
increasing our understanding of magnetic field
behavior in this regime.
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RESULTS and DISCUSSION

DATA ANALYSIS
• 4 sources in total were all observed with The Jansky Very
Large Array
• 3 of the 4 sources were taken simultaneously with the XMM
Newton X-ray Observatory
• Radio data reduced using CASA software
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After applying all the calibrations to the data we imaged the
sources to obtain flux and from there to calculate the radio
luminosity. Of the datasets reduced to date, there are no
detections. The 3 sigma upper limits demonstrate that the
observations are as sensitive as the sources displayed in
the Figure. This could suggest that there are other factors
that influence the amount of radio emission produced in
these stars; such as a combination of inclination of the
object and our line of sight, magnetic field strength or the
number density of accelerated particles which may be
producing radio emission.
To obtain an accurate measurement of the source flux, we
measured the upper limit (3sigma)of the image background
and calculated the Luminosity. As a result the radio
luminosity of our sources appear to consistent with those of
the previous sources in the Gudel and Benz relation plot.
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Magnetic activity of planets such as Jupiter and low
mass stars have been studied for many years and
contributed a better understanding of the dynamics
of these fascinating objects. But, in a mass regime
intermediate between true stars and true planets
where ultracool dwarfs are present, there is little
understanding. Ultracool Dwarfs can be classified as
either very low mass stars or brown dwarfs that have
a mass range between 0.013 – 0.08 solar masses and
a temperature below 2,800K. Understanding more
about Ultracool Dwarfs would give us insight of
stellar behavior of sub-stellar objects, internal
dynamics of brown dwarfs and very low mass stars
and finally could help
understand the magnetic
activity of the Sun and how it influences it’s
development.

GÜDEL AND BENZ X-RAY AND RADIO RELATION
• Power law relation(See Figure from Williams et al.) between
Non-thermal gyrosynchroton radio emission and thermal X-ray
emission
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• UCDs appear to be either radio overluminious or X-ray
underluminious

RADIO OBSERVATION
The observations were taken with the Very Large Array
to detect radio emission from ultracool dwarfs. When
doing these observation we had to take in to account
the different types of radio emission; such as Nonther mal g yr osynchr otr on emission fr om mildl y
relativistic particles, coherent auroral radio emission,
and finally thermal emission but this unlikely. To get an
idea of what type of radio emission we are detecting we
use CASA software where we characterize in frequency
and time to deduce properties of the sources.
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• However breaks down at the low mass end of the MS
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FUTURE WORK

We will finish reducing JVLA and XMM Newton Observatory
data and combine the data to plot on Gudel and Benz
relation and finally concluded weather ultracool dwarfs are
either radio overluminious or X-ray underluminious.

REFRENCES

Benz & Güdel 1994 A&A 285;612
Güdel & Benz 1993, ApJ Lett 405, 63
Williams, P. K. g. 2014 et al. ApJ 785, 9

