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Figure 7: Predicted maximum emission frequency and expected radio flux for known exoplanets (in 2011,

(5) tl"d_j I\ — z b indicated by triangle symbols) for a rotation-independent planetary magnetic field and the scaling law of Fig.
2. The approximate sensitivity of several instruments is shown (for 1 h of integration time and a bandwidth

(N a ka r| a kOV+ 20 14) of 4 MHz, or an equivalent combination). Confusion limit for SKA1-LOW is indicated by the dashed red

. @E? ;‘E I\ 3 v ﬂF D2 7‘\ line. Frequencies below 10 MHz are not observable from the ground (ionospheric cutoff). Adapted from

(GrieBmeier et al. 2011).

(Zarka+2014)

&)



(DAE> 7o bOrBE HEBAX—2 00

SRE+ERK  BMKBOA XA =2 7 H A EE

BN TOMM BN T 2L —EFIR - JHEK - HXBEE
CHBE(TX RN AF - TRV TE) TORHEE
-rué7v7juﬁ5ﬁﬁ I E T IR

FIFET I : Garrett+2005

‘o -2 o ) o™ -2
W8 325MHz <HIR> =@y 325MHz  >1uly x4

) oN e N ) F N
¢g2 Q mz O mz (&)
> e 3 o 2 %
> o R o Bl :
S B - 5
-2 lo Europall I > 22 =)
(] o [¢}] o )] o
(%) - Q - o -
§-4 §-4 §-4

2 -3 2 -6 k7] -9
A 0 2 4 6 8 10 5 0 2 4 6 8 10 5 0 2 4 6 8 10

Distance from planet [RP] Distance from planet [RP] Distance from planet [RP]

Lg | -2 -
= 100MHz = 1000MHz  >1uly 2
= 4

6

0 2 4 6 8 10 2 4 6 8 10
Distance from planet [RP] Distance from planet [RP] Mauk+2004

P]

N
N

o
1

S

o

Log(Jy/5asec?)

1
N

)
Log(Jy/5asec?)

1
IS

1
B

1
(=2]

Distance from equator
Distance from equator

Gladstone+,Clarke +

o



(2) MERTINEBERR : NE (2 - £2)

AKRFDREBIRROEEM

S REARR (59 AL - B

+ KE XX R —Llongoing) - XX | T EILICH 5 METR (Ruf+2009)
e T2 -2 - (KE)  XEKRZNRBOIENREE

Mars Kurtosis Obs, Beginning 8 Jun 2006 at 19:20 UTC
T — T

- Triboelectric. interactions: Lighter grains (-)
charged, Heavy Grains (¢] charged [Ette, 19 <y

- Light Grains blown upward in convective
process - charge separation

- Create Eleciric Dipole Moment, M, and
Dipolar Electric field

- Swirling grains =Change in Moment (dhrd

- Teresrial Devils we sea:
DC E-fields from M
Radio emission from dM/dt
Induced Potentials on Surfaces

Krutosis (each frequency sub-ch)

Sub#8 Sub#7 Sub#6 Sub#5 Sub#4 Sub#3 Sub#2 Sub#i

sF T . 10-sec
;W . ]
(Farrell+ 2004) Krutosis of radio signal coming from Mars direction during the dust

storm on Jun 2006 (Ruf+2009). Intensity seems to be a few tens Jy.
)\E’C DODEBIRREFEB K ORE © H—HEEA - 160 &HRuf+2009 (8GHz).
BEER Tl REH (Anderson+2011)
MRSV EXNARENICEE /M9 - RFIE 008k © F55t HF SN2 ERRE 210y



(3) RN E M H

FEEHY (A—0Z7FK) : EERHS - j(—ﬁ:%’),ui HEICTFE
B A RS &%Eﬁh\ﬁ&% (BBt E : EF /70 baryEEH -3 M7 X b
%Eﬁ%ﬁg-aéaﬁﬂ%'miﬂw “ &)
KEDONEEE - £EdpD/NNEZRE Y T 4 OFHICABERRIBR
YK ¢ VLA,GMRT,LOFAR : on going, but no detection o
SKA1- LOW,UF_ : LOFARICXS L 10-301/& Mk |

§|:|<|_

\+
C.

EE
Ak~

Q’
m'ac

IJ

“ ...
= ~ ]
% s -
E ]
=] S
] ®
T
o
3 €
-
w
16“} ) ‘é‘!? . 16” ) w10.|6 ) 1(‘)\8
Incident magnetic power (W) (
Zarka+2014)
01 1 10 100 1000 10000 Figure 2: Scaling law relating magnetospheric (Earth, Jupiter, Saturn, Uranus and Neptune) and satellite-
Frequency (MHz) (Za rka+20 14) induced (Io, Ganymede, Callisto) average radio power to incident Poynting flux of the plasma flow on the

obstacle. Dashed line has slope 1, emphasizing the proportionality between ordinates and abscissae, with
a coefficient ~ 2 x 1073, Note that planetary radio bursts can reach 10x (resp. 100x) the average value
~10% (resp. ~1%) of the time. The thick bar extrapolates to hot jupiters the magnetospheric interaction
(solid) and satellite-planet electrodynamic interactions (dashed). The orange dot illustrates the case of the
RS CVn magnetic binary V7117 discussed in the text. Insets sketch the types of interaction.

Figure 1: Spectra of astronomical radiosources detected from the Earth’s vicinity. Auroral planetary spectra
lie below the Earth’s ionospheric cutoff, except Jupiter’s decametric (CMI, auroral and lo-induced) and
metric-decimetric (synchrotron) emissions. Normalized to the same observer distance of 1 AU, Jupiter’s
spectrum must be upscaled by %20, Saturn’s by x 100, Uranus’™ by %400, and Neptune's by <900, so that
all are grouped within 2-3 orders of magnitude.
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