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Radioplanets: Solar system

First radio observations:

Jupiter: DAM
Earth: AKR
Saturn: SKR
Uranus: UKR
Neptune: NKR

1955 (ground observation)
1965 (Elektron-2)
1980 (Voyager 1)
1986 (Voyager 2)
1989 (Voyager 2)
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Magnetospheres

Magnetopause: separates regions dominated by
interplanetary and planetary
magnetic field

Magnetosphere: region inside the magnetopause

magnetosheath

magnetopause

Earth’s
Magnetosphere
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Exoplanetary radio emission

1. Planetary radio emission

3. Models for planetary radio emission?
4. Model result: expected emission frequency

5. Model result: expected radio flux
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Exoplanets: Observations

Transit
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Radio emission as additional source of information?
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Exoplanetary radio emission

Expect much stronger emission from

Hot Jupiters ? .
(scaling law 2 a

Hot Jupiters ?
(scaling law 1)
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Planetary radio emissions

power:

Power input:  F,,ut (solar wind)

large power input for close-in planets
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224 planets
(20.04.2007)
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54 planets
with d<0.1 AU
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Radioplanets: Exoplanets

attempts:

Clark Lake:
VLA:
UTR-2:
VLA:

VLA:

VLA:
UTR-2:
Effelsberg:
Mizusawa:
GMRT:

o yet
e models give sensitivity,
frequency

= better adapted
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Exoplanetary radio emission

1. Planetary radio emission

2. Exoplanetary radio emission?

4. Model result: expected emission frequency

5. Model result: expected radio flux
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weakly/not
magnetized
(Venus, Io)

strongly
magnetized
(Earth, Jupiter)

weakly/not
magnetized
(solar wind)

strongly
magnetized
| (Jovian
. magnetosphere)
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weakly/not strongly
magnetized magnetized
(solar wind) (Jovian

Obstacle magnetosphere)

weakly/not no intense
magnetized cyclotron emission
(Venus, Io)

strongly
magnetized
(Earth, Jupiter)

[Zarka, PSS, 2007]
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Planetary radio emission

Flowé weakly/not strongly
. magnetized | magnetized

Obstacle

weakly/not | no intense
magnetized | emission

strongly
magnetized
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=> only possible for strongly magnetized stars
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Radio flux estimation

planet (M, d) ‘ obs. stellar
3 parameters

‘ radius ‘ Uy R ©

1 ! 2

planetary stellar wind
magnetic moment parameters (n, v, B)

1 1
‘ size of magnetosphere ‘

1

‘ available power for radio emission ‘

1

‘ Emission frequency f -‘ radio flux &
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Exoplanetary radio emission

1. Planetary radio emission
2. Exoplanetary radio emission?

3. Models for planetary radio emission?

5. Model result: expected radio flux

25.04.2007 Radio emission from extrasolar planets with LOFAR




=> depends on magnetic field

= depends on magnetic moment

!/2

models e.g. M x p

=> emission frequency:
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Jupiter

\
A Saturn

v Uranus/
Neptune
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Jupiter

synchrotron
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Ionosphere
requires
f > 10 MHz
for observation

J

observations at
10 < f < 200 MHz

flux
normalized
to1 AU
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Exoplanetary radio emission

. Planetary radio emission
. Exoplanetary radio emission?
. Models for planetary radio emission?

. Model result: expected emission frequency
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10 MHz 100 MHz 1 GHz

f
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10 MHz 100 MHz 1 GHz

f
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Non-detections (1977-2006):
sensitivity not sufficient
too high frequency

10 MHz 100 MHz 1 GHz

J
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Non-detections (1977-2006):
sensitivity not sufficient
too high frequency

UTR-2: improved sensitivity

at 10-35 MHz
observations 2006-08

[GrieBmeier et al, A&A,
submitted, 2007]
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Summary

Planetary radio emission

Exoplanetary radio emission?

MocC

Mod

Mod

e

e

S

s for planetary radio emission?

result: expected emission frequency

result: expected radio flux

=_
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Summary

Planetary radio emission

Exoplanetary radio emission?

MocC

Moc

Mod

e

e

S

s for planetary radio emission?

result: expected emission frequency

result: expected radio flux

Exoplanets should be .
observable with LOFAR
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