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Planetary radio emission

Expect similar emission
from extrasolar planets -
but how much?
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Exoplanetary radio emission

Expect similar emission from extrasolar
planets - but how much?
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Much stronger than solar system planets!
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Exoplanets:
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Radio emission as additional source of information?
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Radio search motivation

Why to search for planetary radio emission?

e modulation planetary rotation
e cutoff-frequency magnetic field
e good intensity ratio direct observation

e good intensity ratio planet search?
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Best candidates

Where to search for planetary radio emission?

e systems close to solar system

e strongly magnetized object
(planet or star)

e close-in planets (Hot Jupiters)
e young systems
e active stars (CMEs)
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Radioplanets: Solar system

flux
normalized
to 1 AU
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Radioplanets: Solar system

Jupiter: strong
magnetic moment

J

emission above
ionospheric cutoff

flux
normalized
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Magnetic moments: Scalings

require cutoff frequency|> 10 MHz|

=> requires large magnetic field

=> strongly magnetized object
(planet or star)
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Best candidates

Where to search for planetary radio emission?
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Planetary radio emissions

Emitted radio
power:

Power input: (solar wind)

large power input for close-in planets
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Best candidates
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Best candidates

v Bootes b= a good candidate!

e systems close to solar system

e strongly magnetized object
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e close-in planets (Hot Jupiters)
e young systems
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Candidate planet: tau Bootes

Flux normalized to 1 AU

0.05 AU vs. 5 AU

dependence on
planetary orbit
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Radioplanets: Detection

Flux reaching Earth
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Radioplanets: Detection

Flux reaching Earth

Non-detections (1977-2005):
sensitivity not
sufficient too high
frequency
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Radioplanets: Detection

Flux reaching Earth

Non-detections (1977-2005):
sensitivity not
sufficient too high
frequency

improved sensitivity
at 10-35 MHz
ready 20067

sensitivity: few mly
at 30-240 MHz
ready 2006/08?
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Summary: Why LOFAR?

Flux reaching Earth
Expected emission:
e low frequency (~20 MHz)

e |low sensitivity (~100
mJy)

e circular polarization

=> LOFAR
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The End
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