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Wave telescope: plane waves

• measurements: B

• Bij = BiBj

• representation: w (k ′)

• ws ∝ exp{ik ′ · r s}

Power

P(k ′) = [w †(k ′)B−1(ω)w (k ′)]−1
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• measurements: B
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Source locator: spherical waves

• measurements: B

• Bij = BiBj

• representation: w (k ′, r ′)

• ws ∝ ρ′−1
s exp{ik ′ρ′s}

Power

P(k ′, r ′) = [w †(k ′, r ′)B−1(ω)w (k ′, r ′)]−1
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Source locator: spherical waves

r

• measurements: B

• Bij = BiBj

• representation: w (k ′, r ′)

• ws ∝ ρ′−1
s exp{ik ′ρ′s}

Power

P(k ′, r ′) = [w †(k ′, r ′)B−1(ω)w (k ′, r ′)]−1
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Source location example

• one spherical wave

• random noise (10%)

• regular tetrahedron

• 10 km separation

given found
dist. 70 km 69 km
long. 40◦ 43◦

lat. 60◦ 59◦
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Equirectangular projection
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Equirectangular projection
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February 18 2002: overview
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Foreshock configuration

Ion foreshock (I),

Electron foreshock,

(B , x̂ GSE) = 60◦
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Foreshock configuration

Ion foreshock (II),

(B , x̂ GSE) = 20◦
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Electron foreshock sample

distance (km) 244
wave length (km) 1300
longitude (deg) 43
latitude (deg) 21

020218      09:13:40.500 - 09:22:11.500 / 124 mHz
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Magnetosphere sample

distance (km) > 2000
wave length (km) 3600
longitude (deg) −55
latitude (deg) 3

020218      03:20:20.500 - 03:28:51.500 / 14 mHz
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Angle and wave number
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Distance and gyrotropy

0

20

40

60

80

100

pe
rc

en
t

close sources

02:00:00 04:00:00 06:00:00 08:00:00 10:00:00 12:00:00

February 18 2002 hh:mm:ss

0

20

40

60

80

100

pe
rc

en
t

gyrotropic radiation

91%

50% 25%

18% 0% 0%

0%22% 55%

5%



Saariselkä
2006

Wave sources
location

Constantinescu

Method
Wave telescope

Source locator

Application
Overview

Samples

Statistics

Conclusions

Conclusions

1 The source locator determines both the wave vector
and the position of wave sources.

2 It can be used to identify active magnetospheric
regions where waves are generated.

3 Most waves in the foreshock are generated in, or close
to the electron foreshock.

4 Wave sources are almost uniformly distributed in the
magnetosheath.

5 Waves are locally generated in the magnetosphere.
Highly gyrotropic wave field indicates low damping.
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Magnetosphere sample
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Electron foreshock sample
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