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Cluster electric field instruments
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EFW

EDI
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differences from
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Vsc as density proxy

*Currents to spacecraft:

Winkler, student
project, 2007
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...and disagree

Violent disagreement in polar cap/tail
lobes
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Wake behind positive s/c

(a) mx{z/2 >KT, mviz/z? >ell E.g. solar wind (poster 15)

T {+) | - Narrow wake

(b) Kf < mviz/E <el/

{ @ i Enhanced wake

E.g. polar wind
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Simulations verify concept...
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...agree between PicUp3D and SPIS...

Prakash, student

Potential project, 2007
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... and reproduce wake spin signature.

Comparison of signatures.
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Simple model relates wake to flow
» Possible to invert to get parallel flow speed if
wake is known
» EFW-EDI comparison gives wake...
* ... SO wWe can now observe ions invisible to

particle instruments! Engwall et al., Geophys.
Res. Lett., 2006
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Validation: rare case of fast flow

ASPOC ion emitter reduces potential to +7 V,
making “energetic” tail of H+ ions visible!
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Comparing flow velocities from
particle and electric field data
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with the corrected
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Initial statistics (1/3)

Engwall,
licentiate
thesis, 2006

1 spacecraft, 3 months, ~ 70 000 data points

GSM XZ plane
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Wake model applied to EFW and EDI data SC3 data for summer 2003

Red: Cold ions detected
Green: No cold ions

Polar wind ion flow normally fills the tail lobes
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Initial statistics (2/4) Engwal,

licentiate
thesis, 2006
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Initial statistics (3/4)
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Corresponds to ionospheric mass loss of the order of 1 kg/s.
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Initial statistics (4/4)
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S/c potential simulations 3. Geomys Re
2007

y (m) y(m) y (m) z(m)

S/c potential simulations 3. Geoprys Rew.

in press, 2007
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Density-Vsc relation and UV flux
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Conclusions

» Cluster gives excellent opportunities for wake studies
— EFW can see wake, EDI cannot: combine!
» Polar wind wake observations give outflow speed and flux
— Hard to get at for particle detectors even with ASPOC/PSI
— Perpendicular velocity from EDI
— Parallel velocity from wake (EFW-EDI)
— Flux from nv, n from Vsc
» Electrostatic probes see part of potential
— Vsc=-kVps+m
— n(Vps) still all right
* Longer booms can alleviate s/c wake s/c, but boom wake
* Much modelling remains for full understanding of E-field
measurements
» Solar UV flux has direct impact on Vsc
» Correcting density from Vps by F10.7 helps
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