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Physics:
Intervening media
Huge brightness 
temperatures

CATACLYSMS!

Ejecta afterglows 
Relativistic jets
Kinetic feedback 
measurements

Instruments/strategy:
Phased/beamformed
Computation heavy
Enormous data sets
Real-time identification

Commensal
Automated classification/
machine learning

Image plane
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Pulse broadening 

[Detected width] 2 = [Intrinsic width] 2  + [Scattering] 2 + [Sampling Time] 2 + [Dispersion error] 2 
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Parkes / Arecibo / GBT / VLA

MOST, CHIME, ASKAP, et al.

GBT, MWA, GMRT, 
LOFAR-HBA, et al.

LWA, MWA,
LOFAR-LBA, et al.

Time after event (s)

Dispersion:
1000 pc/cc

0.5ms scattering

9 ms scattering



General transients:

FOV
Sensitivity

Bandwidth
Collecting area
Freq. selection

Cadence

Fast transients:

FOV
Sensitivity

Bandwidth
Collecting area
Freq. selection 
Sample time
Channelization

Polarization
Localization
Huge supercomputer
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So what do we know so far?



TRANSIENTS

X-Ray Binaries

Tidal Disruption

Supernovae
Brown Dwarfs, 

Flare Stars

Exoplanets

Active Nuclei

?!?!?!!!
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Figure 6. Radio light curves for J104719.1+582117 (top) and J104539.1+
580711 (bottom) from 2006 February 19 to 2006 May 17. Open circles indicate
the integrated flux for the variable sources measured on each epoch. For
reference, open diamonds indicate flux values for a nearby source of similar
intensity. Dashed lines represent the best linear fit to the data. Uncertainty
estimates are roughly equal to the symbol size.

selection criteria given in Section 2.5, i.e., centered on 300′′

region free of noise fluctuations exceeding the 90% expectation
level. The remaining candidates were “false detections” which
were marginally detected (44 of 46 below 5.7σ ) and in 300′′

regions plagued with imaging artifacts from a nearby field
source. For completeness, we have excluded these regions
from the final observation area (∼1% reduction to Ωobs),
consistent with our mitigation of systematic effects around the
12 brightest field sources (see Section 2.3). More details on the
one remaining source are presented below.

3.2.1. J103916.2+585124

A transient radio source located at α = 10h39m16.s2, δ =
+58d51m24s was detected in the March 3rd epoch with peak
flux density equaling 1.70±0.25 mJy beam−1 (6.7σ , 12 hr inte-
gration) and is centered on 300′′ region free of noise fluctuations
in excess of 2.9σ . The source is unresolved and located 0.76 deg
from the pointing center (15% primary beam attenuation correc-
tion). J103916.2+585124 is positioned approximately 5′′ from
an optical galaxy of undetermined type (Abazajian et al. 2009),
but does not appear associated given the accuracy of the optical
and radio position measurements (see Figure 7). There are no
published IR, X-ray, or GRB counterparts.

We reprocessed the March 3rd epoch in multiple ways
to detect potential processing artifacts. We imaged the UV
data isolating each frequency sub-band, each polarization, and
without self-calibration. We also imaged the UV data with
various pixel and facet sizes. The transient source was detected
in all configurations. J103916.2+585124 appears unpolarized
within the recorded error, measuring 1.76 ± 0.32 mJy beam−1

in right circular polarization (RR), 1.63 ± 0.34 mJy beam−1

in left circular polarization (LL), and is undetected at a 2.5σ
level of 0.68 mJy beam−1 in Stokes V. The source has no
discernible frequency dispersion, with nearly equal intensity
in each frequency sub-band (1.67 ± 0.31 mJy beam−1 at
327.5 MHz, 1.72 ± 0.31 mJy beam−1 at 321.6 MHz). We did not
detect J103916.2+585124 in images with frequency bandwidth
less than 6.25 MHz.

A plot of the peak flux density versus time is shown in
Figure 8 for J103916.2+585124 and a nearby field source

Mar 3rd, 2006

51’ 00�

51’ 30”

10h 39m 30s 39m 00s
+58o

IPOL 324.5 MHz

Figure 7. Transient event J103916.2+585124 on 2006 March 3rd. The radio
image scale is linear, ranging from −2 mJy beam−1 to 2 mJy beam−1. The
image RMS is 0.24 mJy beam−1. White dotted lines outline the position of
nearby galaxies measured by the Sloan Digital Sky Survey (SDSS; Abazajian
et al. 2009).
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Figure 8. Radio light curves for transient source J103916.2+585124 and a
nearby field source on 2006 March 3. Open markers indicate the peak flux value
at 12 hr (diamonds), 6 hr (squares), and 1 hr (circles) timescales with 1σ error
bars. Visual detections with peak flux below 2.5σ are indicated with crosses and
downward arrows. The remaining non-detections are drawn with a 2.5σ upper
limit.
(A color version of this figure is available in the online journal.)

J103946.5+585405. Markers indicate the peak value from a
2D Gaussian fit at 12 hr (diamonds), 6 hr (squares), and 1 hr
(circles) intervals. We did not detect the source on timescales
shorter than 1 hr, searching for emission on temporal spacings
as fine as 10 s. Variability is evident on sub-day timescales,
with the source appearing weak for the first 6 hr, then rising
by approximately 1 mJy beam−1 to a maximum intensity of
2.1 ± 0.29 mJy beam−1. The recorded S/N increases from 6.7
to 7.3 when only imaging the second half. J103916.2+585124
is undetected four days earlier on February 27th at a 2.5σ level
0.60 mJy beam−1 and 12 hr later on March 4th at a 2.5σ level
0.63 mJy beam−1.

3.2.2. J103738.4+592001 and J104304.7+591726

We note the presence of two events detected in the 2006
May 16th epoch which have a peak flux exceeding 5.5σ
but appear in regions with non-Gaussian noise characteristics.
J103738.4+592001 was observed with a peak flux of 1.74 ±
0.29 mJy beam−1 (6.1σ ) and J104304.7+591726 was observed
with a peak flux of 1.21 ± 0.20 mJy beam−1 (6.0σ ). Similar
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region free of noise fluctuations exceeding the 90% expectation
level. The remaining candidates were “false detections” which
were marginally detected (44 of 46 below 5.7σ ) and in 300′′

regions plagued with imaging artifacts from a nearby field
source. For completeness, we have excluded these regions
from the final observation area (∼1% reduction to Ωobs),
consistent with our mitigation of systematic effects around the
12 brightest field sources (see Section 2.3). More details on the
one remaining source are presented below.

3.2.1. J103916.2+585124

A transient radio source located at α = 10h39m16.s2, δ =
+58d51m24s was detected in the March 3rd epoch with peak
flux density equaling 1.70±0.25 mJy beam−1 (6.7σ , 12 hr inte-
gration) and is centered on 300′′ region free of noise fluctuations
in excess of 2.9σ . The source is unresolved and located 0.76 deg
from the pointing center (15% primary beam attenuation correc-
tion). J103916.2+585124 is positioned approximately 5′′ from
an optical galaxy of undetermined type (Abazajian et al. 2009),
but does not appear associated given the accuracy of the optical
and radio position measurements (see Figure 7). There are no
published IR, X-ray, or GRB counterparts.

We reprocessed the March 3rd epoch in multiple ways
to detect potential processing artifacts. We imaged the UV
data isolating each frequency sub-band, each polarization, and
without self-calibration. We also imaged the UV data with
various pixel and facet sizes. The transient source was detected
in all configurations. J103916.2+585124 appears unpolarized
within the recorded error, measuring 1.76 ± 0.32 mJy beam−1

in right circular polarization (RR), 1.63 ± 0.34 mJy beam−1

in left circular polarization (LL), and is undetected at a 2.5σ
level of 0.68 mJy beam−1 in Stokes V. The source has no
discernible frequency dispersion, with nearly equal intensity
in each frequency sub-band (1.67 ± 0.31 mJy beam−1 at
327.5 MHz, 1.72 ± 0.31 mJy beam−1 at 321.6 MHz). We did not
detect J103916.2+585124 in images with frequency bandwidth
less than 6.25 MHz.

A plot of the peak flux density versus time is shown in
Figure 8 for J103916.2+585124 and a nearby field source
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Figure 7. Transient event J103916.2+585124 on 2006 March 3rd. The radio
image scale is linear, ranging from −2 mJy beam−1 to 2 mJy beam−1. The
image RMS is 0.24 mJy beam−1. White dotted lines outline the position of
nearby galaxies measured by the Sloan Digital Sky Survey (SDSS; Abazajian
et al. 2009).
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Figure 8. Radio light curves for transient source J103916.2+585124 and a
nearby field source on 2006 March 3. Open markers indicate the peak flux value
at 12 hr (diamonds), 6 hr (squares), and 1 hr (circles) timescales with 1σ error
bars. Visual detections with peak flux below 2.5σ are indicated with crosses and
downward arrows. The remaining non-detections are drawn with a 2.5σ upper
limit.
(A color version of this figure is available in the online journal.)

J103946.5+585405. Markers indicate the peak value from a
2D Gaussian fit at 12 hr (diamonds), 6 hr (squares), and 1 hr
(circles) intervals. We did not detect the source on timescales
shorter than 1 hr, searching for emission on temporal spacings
as fine as 10 s. Variability is evident on sub-day timescales,
with the source appearing weak for the first 6 hr, then rising
by approximately 1 mJy beam−1 to a maximum intensity of
2.1 ± 0.29 mJy beam−1. The recorded S/N increases from 6.7
to 7.3 when only imaging the second half. J103916.2+585124
is undetected four days earlier on February 27th at a 2.5σ level
0.60 mJy beam−1 and 12 hr later on March 4th at a 2.5σ level
0.63 mJy beam−1.

3.2.2. J103738.4+592001 and J104304.7+591726

We note the presence of two events detected in the 2006
May 16th epoch which have a peak flux exceeding 5.5σ
but appear in regions with non-Gaussian noise characteristics.
J103738.4+592001 was observed with a peak flux of 1.74 ±
0.29 mJy beam−1 (6.1σ ) and J104304.7+591726 was observed
with a peak flux of 1.21 ± 0.20 mJy beam−1 (6.0σ ). Similar
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Table 2
Upper Limits on the 0.3–10 keV X-Ray Count Rates and 2–10 keV X-Ray

Fluxes During Five Serendipitous Swift XRT Observations

Epoch Texp Count Rate Absorbed Flux Unabsorbed Flux
(s) (0.3–10 keV) (erg cm−2 s−1, 2–10 keV)

2005 May 15 62.6 0.094 5.1 × 10−12 5.8 × 10−12

2005 Nov 01 456.3 0.019 1.0 × 10−12 1.2 × 10−12

2006 Feb 7 138.6 0.043 2.3 × 10−12 2.6 × 10−12

2007 Feb 2 193.1 0.038 2.1 × 10−12 2.3 × 10−12

2008 Feb 21 113.7 0.067 3.6 × 10−12 4.1 × 10−12

Combined data set 964.3 0.010 5.4 × 10−13 6.1 × 10−13

Note.
The fluxes are derived assuming an absorbed power-law spectrum with Γ = 2.0
and NH = 1.3 × 1022 cm−2.

3. DISCUSSION

We have searched the environment of GCRT J1742–3001
for associated discrete sources or extended structures. GCRT
J1742–3001 is located in the Sgr E complex of discrete sources,
many of which have a flat spectrum and are confirmed by
recombination line observations to be H ii regions (Cram
et al. 1996; Gray et al. 1993). The closest source is Sgr E19,
which is faintly visible about 2′ south of GCRT J1742–3001
in Figure 1. This source is described as a possible candidate
young supernova remnant in Cram et al. (1996). However, more
extensive observations and the detection of counterpart infrared
sources (Misanovic et al. 2002) indicate that Sgr E19 is much
more likely to be an H ii region and that it is not associated with
Sgr E, but rather is much closer to us. Whether GCRT J1742–
3001 is within the Sgr E complex or is also much closer remains
to be seen. We see no other nebulosity on radio images of this
region that appears to be connected to GCRT J1742–3001.

We have used the upper limit to the angular size of GCRT
J1742–3001 to constrain its brightness temperature. Additional
Gaussian fits were made to the 2007 January 28 detection,
with the major and minor axes varied until the fit returned an
integrated flux density 1σ above the nominal integrated flux.
The corresponding upper limit on the geometric mean of the
deconvolved major and minor axes (FWHM) is 8′′. In turn, this
implies a lower limit on its brightness temperature of 1.2 × 104

K. Since this is a conservative estimate, we conclude that GCRT
J1742–3001 is likely nonthermal, which is also consistent with
the steep spectrum determined in Section 2.1.

We find several Two Micron All Sky Survey and Deep
Near Infrared Survey (DENIS) infrared sources that are located
within a 1σ positional error circle, and have considered the
possibility that the emission from GCRT J1742–3001 arises
from radio activity in a foreground flaring star. In particular,
we consider radio flares that have no related X-ray emission,
as none is detected from GCRT J1742–3001 (see Sections 2.2
and 3.2). While many flaring stars exhibit both radio and X-ray
activity, such as the giant outburst from a young stellar object
reported by Bower et al. (2003), the detection of radio flares
having no apparent associated X-ray emission is not uncommon.
For example, radio flares from UV Ceti stars with durations
from seconds to minutes were detected at low frequencies by
Spangler et al. (1974) and Karpen et al. (1977) with YZ Canis
Minoris having no detected X-ray emission. The radio flares
from YZ CMi and Wolf 424 were found to have steep spectra
(α ∼ −2.5) between 196 and 318 MHz, which is consistent
with the spectral constraint (α ! −2) we determined for GCRT
J1742–3001 between 235 and 610 MHz (see Section 2.1). At

Figure 3. Exponential fits to the 235 MHz light curve of GCRT J1742–3001.
The rise and decay time constants resulting from the fit are 34 ± 10 days and
102 ± 38 days, respectively, and the peak flux density is 2007 January 28 ± 5
days. Integrating the fits yields a total energy output of ∼1030J assuming that
GCRT J1742–3001 is located at the GC and the emission bandwidth is on the
order of the observed frequency.
(A color version of this figure is available in the online journal.)

higher frequencies (4.9 and 8.4 GHz), Osten et al. (2005) also
report short duration radio flares from the dMe flare star EV
Lacertae that are not clearly related to the star’s X-ray flares.
The radio flares range from a few millijanskys to a few tens of
millijanskys, with rise and decay times of ∼1 min and ∼1 hr,
respectively. However, a search for such short flares within each
of our observations of GCRT J1742–3001 reveals only the one
marginal (∼3σ ) 40 mJy fluctuation reported in Section 2.1.

Richards et al. (2003) present results on five years of con-
tinuous monitoring of radio flares reaching hundreds of mil-
lijanskys from Algol-type and RS CVn systems. Many of the
flaring episodes persisted from a few days to a month with nu-
merous short bursts within each. Strong periodicities of activity
are found, the shortest being 48.9±1.7 days for β Per. It is pos-
sible that the 10 consecutive ∼50–100 mJy detections of GCRT
J1742–3001 from 2006 November to 2007 May represent 10
regular periods of activity of a flare star, coincidentally sepa-
rated by the fortuitous ∼20 days spacing between observations.
However, the evidence is insufficient for ruling in or out this
interpretation since from 2006 November to 2007 May there
is only a suggestion of inactivity (in 2006 December and 2007
March; see Figure 2), and there are no significant flux density
variations detected within any of the observations.

3.1. Similarity to the Galactic Center Transient

The temporal evolution of GCRT J1742–3001 is similar to
that for the GCT which was detected in monitoring observations
of Sgr A* from late 1990 December until late 1991 September
at radio wavelengths from 1.3 to 22 cm (Zhao et al. 1992).
The GCT reached its maximum in approximately one month
and faded with a timescale of about three months. In Figure 3,
we show exponential fits to the rising and decaying portions
of the light curve of GCRT J1742–3001. The rise and decay
time constants resulting from the fits are 34 ± 10 days and
102 ± 38 days, respectively, and the date of the peak flux
density determined is 2007 January 28 ± 5 days. Integrating the
exponential fits, and assuming that GCRT J1742–3001 emitted

GCRT J1746-2757:
one-off, 330 MHz

GCRT J1745-3009:
Repeated (coherent?)

GCRT 1742-3001:
Six-month variable; steep 
spectrum

Hyman+
GC surveys
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Figure 5. Top: light curve of the 121024 event at 37.9 MHz. The -U burst is
at 10 s and the -V burst is at 5 s. Bottom: light curve of the 121118 event at
29.9 MHz.
(A color version of this figure is available in the online journal.)

Table 2
Sources Above 20 Jy within 3◦ of the 121024 Event

Name R.A. Decl. Sint Dist
(Jy)

8C 0422+770 04h 29m 19s +77d 09m 13s 42.8 0.◦9
8C 0357+747 04h 03m 15s +74d 55m 58s 35.1 2.◦1
8C 0407+747 04h 13m 16s +74d 51m 05s 28.5 2.◦0
8C 0343+749 03h 49m 52s +75d 09m 01s 22.0 2.◦3
8C 0415+763 04h 22m 06s +76d 27m 05s 21.8 0.◦6

-Q, U, and V leakages of ∼3%, 8%, and 3%. Cassiopeia A was
at approximately the same zenith angle as the transient.

A second event occurred on 2012 November 18 (121118)
at 09:53:40 UT, lasted for 100 s, had an R.A. and decl. of
07h22m24s + 41d18m00s, and was observed at 29.9 MHz. The
light curve shows similar properties to the 121024 event with
a rise time of ∼25 s, a decay time of ∼75 s, and a maximum
flux density of 3.2 kJy and is also constant across the band.
However, during this event, there were no detectable polarized
components (Figure 5).

Examining the 75 kHz bandwidths, we see no signs of any
dispersion for either event. However, we are able to limit the
DMs of the 121024 and 121118 events to be approximately
!450 and !250 pc cm−3.

Using the NASA/IPAC Extragalactic Database10, we found
five sources above 20 Jy at 38 MHz within 3◦, twice our
estimated position error, of the 121024 event and none above
20 Jy at 38 MHz within 3◦ of the 121118 event. All of the
121024 sources were part of the revised source list of the Rees
38-MHz (8C) survey (Hales et al. 1995; Rees 1990), and no
additional sources were found using that catalog. Also, there
were no additional sources above 7 Jy at 74 MHz found using
the VLSS within 3◦ of either event (Cohen et al. 2007).

Table 2 lists the sources near the 121024 event. It is possible
for any one of these five sources to be focused on by the iono-
sphere and temporarily increase in brightness. In fact, this is a
regular occurrence with sources in our field of view. There will
often be periods when several sources in the sky will fluctuate
up to 15 times their normal brightness. The effect usually covers
the entire sky, in that many sources across the sky will fluctuate
(shimmer) for up to several hours. This is likely caused by turbu-

10 http://ned.ipac.caltech.edu
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Figure 6. Light curves (top) 3C249 and (bottom) 3C230. Each source has been
magnified far above their actual flux densities (37 and 76 Jy) due to ionospheric
focusing. Light curve 3C230 is shown as a second brightening lasting for only
one 5 s integration 700 s after the initial brightening.
(A color version of this figure is available in the online journal.)

lence in the ionosphere; similar variation has been observed by
other instruments at the same frequency (Bezrodny et al. 2008).

At these times of high shimmering, sources that lie below
our detectable limit will sometimes be magnified above our
threshold and appear for a short period of time. While the vast
majority of events occur for sources above 100 Jy, there have
been four at lower flux densities in the 112 hr of observations
at 37.9 MHz reported on in this paper. The typical shape for a
light curve of one of these events is a fast rise, fast decay, often
lasting for just one integration. Occasionally, the source will stay
bright for up to 1 minute, displaying several peaks as it dims
and brightens. Figure 6 shows two typical light curves from
brightening events. The first is 3C249, which is the dimmest
object (37 Jy at 38 MHz) to be magnified above 6σ in the data
reported in this paper. The second is 3C230 (76 Jy at 38 MHz),
which displayed a brightening event lasting ∼75 s, during which
it peaked several times.

There are several reasons why we believe the 121024 event
was not simply one of these focusing events. The first is that
this would be one of the strongest focusing events we have seen
that is a factor of ∼60 if it is 8C 0422 + 770 and ∼120 if it is
8C 0415 + 763. The second is that during the hours before and
after, the other sources in the sky were shimmering only slightly.
Finally, the light curve is very similar to the light curve of the
121118 event for which there is no corresponding bright sources
and is dissimilar to a light curve of a typical shimmering event.
Therefore, it is our belief that these events are not ionospheric
focusing of objects just below our sensitivity limit.

Many astrophysical sources have been theorized to produce
low-frequency transient emission. Possible sources include
neutron star mergers (Hansen & Lyutikov 2001), primordial
black holes (Rees 1977; Blandford 1977; Kavic et al. 2008), and
flaring stars (Loeb et al. 2013). However, a highly likely RFI
candidate is a meteor reflection. The ionized trails of meteors
have long been known to reflect man-made RFI. In particular,
there is a population of long-duration meteor reflections that
last up to several minutes and have a similar temporal evolution
to these two events (Bourdillon et al. 2005). These meteor
reflections tend to be linearly polarized, a property that the
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Jupiter: 
magnetospheric 
cyclotron masers

Extrasolar planets: 
same processes?
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Fig. 1. Maximum emission frequency and expected radio flux for known
extrasolar planets according to the magnetic energy model, compared
to the limits of past and planned observation attempts. Open triangles:
Predictions for planets. Solid lines and filled circles: previous observa-
tion attempts at the UTR-2 (solid lines), at Clark Lake (filled triangle),
at the VLA (filled circles), and at the GMRT (filled rectangle). For com-
parison, the expected sensitivity of new detectors is shown: upgraded
UTR-2 (dashed line), LOFAR (dash-dotted lines, one for the low band
and one for the high band antenna), LWA (left dotted line) and SKA
(right dotted line). Frequencies below 10 MHz are not observable from
the ground (ionospheric cutoff). Typical uncertainties are indicated by
the arrows in the upper right corner.

are found for LOFAR. Considering the uncertainties mentioned
above, these numbers should not be taken literally, but should
be seen as an indicator that while observation seem feasible, the
number of suitable candidates is rather low. It can be seen that
the maximum emission frequency of many planets lies below
the ionospheric cutoff frequency, making earth-based observa-
tion of these planets impossible. A moon-based radio telescope
however would give access to radio emission with frequencies
of a few MHz (Zarka 2007). As can be seen in Figs. 1−3, this
frequency range includes a significant number of potential target
planets with relatively high flux densities.

Figures 1−3 also show that the relatively high frequencies of
the LOFAR high band and of the SKA telescope are probably not
very well suited for the search for exoplanetary radio emission.
These instruments could, however, be used to search for radio
emission generated by unipolar interaction between planets and
strongly magnetised stars.

4.2. A few selected cases

According to our analysis, the best candidates are:

– HD 41004 B b, which is the best case in the magnetic energy
model with emission above 1 MHz. Note that the mass of this
object is higher than the upper limit for planets (≈13MJ), so
that it probably is a brown dwarf and not a planet.

– Epsilon Eridani b, which is the best case in the kinetic energy
model.

– Tau Boo b, which is the best case in the magnetic energy
model with emission above the ionospheric cutoff (10 MHz).

– HD 189733 b, which is the best case in both the magnetic
energy model and in the CME model which has emission
above 1 MHz.

– Gliese 876 c, which is the best case in the CME model with
emission above the ionospheric cutoff (10 MHz).
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Fig. 2. Maximum emission frequency and expected radio flux for known
extrasolar planets according to the CME model, compared to the limits
of past and planned observation attempts. Open triangles: predictions
for planets. All other lines and symbols are as defined in Fig. 1.
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Fig. 3. Maximum emission frequency and expected radio flux for known
extrasolar planets according to the kinetic energy model, compared to
the limits of past and planned observation attempts. Open triangles: pre-
dictions for planets. All other lines and symbols are as defined in Fig. 1.

– HD 73256 b, which has emission above 100 mJy in the mag-
netic energy model and which is the second best planet in the
kinetic energy model.

– GJ 3021 b, which is the third best planet in the kinetic energy
model.

To this list, one should add the planets around Ups And (b, c
and d) and HD 179949 b, whose parent stars exhibit an increase
of the chromospheric emission of about 1−2% (Shkolnik et al.
2003, 2004, 2005). The observations indicate one maximum per
planetary orbit, a “Hot Spot” in the stellar chromosphere which
is in phase with the planetary orbit. The lead angles observed by
Shkolnik et al. (2003) and Shkolnik et al. (2005) were recently
explained with an Alfvén-wing model using realistic stellar wind
parameters obtained from the stellar wind model by Weber and
Davis (Preusse 2006; Preusse et al. 2006). This indicates that a
magnetised planet is not required to describe the present data.
The presence of a planetary magnetic field could, however, be
proven by the existence of planetary radio emission. Although
our model does not predict high radio fluxes from these planets
(see Table 1), the high chromospheric flux shows that a strong
interaction is taking place. As a possible solution of this prob-
lem, an intense stellar magnetic field was suggested (Zarka 2006,
2007). In that case, Table 1 underestimates the radio emission of

Greissmeier et al. (2007)

LOFAR

GMRT
LWA

SKA
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r • LIGO/Virgo: detects a signal 

• Prompt radio signal delayed by up to 
minutes, hours

• NS-NS merger, Cosmic string cusps

Yancey et al. (2015)
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s • Transient science
• Huge range of targets
• Afterglows, jet phenomena, exoplanets, 

intergalactic medium, and more 

• Discoveries are commencing!

• Unexplored parameter space:
coherent one-off events at any distance


