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Solar Wind Electron Analyzer (SWEA)

« STEREO (Kaiser et al., 2008)
 IMPACT (Luhmann et al., 2008)
« SWEA (Sauvaud et al., 2008)
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SWEA Instrument status

e Instrument charging on tophat (~-4V)

= SW electrons <45eV suppressed
— No electron core distribution ¢
— At low energies secondary electrons unveiled
— Excellent SW electron halo and strahl measurements

e Data products
— Calibrated SW electron energy spectra (45 - 2000 eV) ©
— Pitch angle distributions (SWEA + MAG & PLASTIC) ©
— Moments >45eV: density, temperature, heat flux vector <
— Halo properties from fit &
— Core density proxy: full time series after 2007 January <
— Core temperature proxy: 2007Jan - 2008Febr and after 2009Apr <
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Solar wind bulk properties
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SWEA strahl vs. magnetic field

BEHIND (SC 2) 14 /Jun /2007 02:18:44.097
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SWEA data site in Toulouse < http://stereo.cesr.fr

2008 May 31
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SWEA data products

e Public

— http://stereo.cesr.fr
» present: plots of E spectra, PADs, moments >45eV (routinely
produced by CL software at CESR)

« future: + ASCII (produced by CL software at CESR) and CDF
(produced by Berkeley), halo fit results, core density and
temperature proxies

— http://stereo.cesr.fr/clweb
e CL software and SWEA binary data on server

e access by requesting password



SWEA calibration and scientific results

SWEA calibrated PADs, halo properties, strahl, heat flux
Core density and temperature proxies (Opitz and Fedorov)
SWEA calibration paper (Fedorov, Opitz, Sauvaud et al.)
Strahl temporal variability (Louarn et al.)

Strahl - halo relationship (Opitz et al.)

Small-scale transient (Rouillard et al.)

Apparent layered structure of HCS (Foullon et al.)
Interchange reconnection (Baker et al.)

Reconnection and 90° PA depletion (Lavraud et al.)
Temporal and spatial evolution of SW (Opitz et al.)

SW prediction in the heliosphere (Opitz et al.)

Terrestrial magnetotail (Sauvaud et al.)



Solar Wind Bulk Velocity — Ahead

. SW velgcity STEREOA
Temporal variability of the ‘strahl’ MWN

Louarn et al, Solar Phys. 2009

Fitch angle

- Study of the strahl : Observation of N TR
phase space density (PSD) &= |
fluctuations larger than 50 % at scales %
of ~ minutes '

- Particularly strong in high speed
streams, following crossing of CIR.
Solar Wind Bulk Veiouty — Behind

-Observed in conjunction with strong = STER OBE
magnetic fluctuations. ) ;g;“\\, :

-Crucial that SWEA can do fast 3D
measurements: can be demonstrated
that the fluctuations are not an artifact
due to changes in B direction

Putch Onle dstrubut ion 250 e\-")

Fitch ongle

-Burst mode measurements are being :
investigated. g -

25 30

Day in MARCH 2007

One month of data



Suprathermal electron depletion at 90° PA

by ITavraud et al.
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Apparent layered structure of the HCS
by Foullon et al. 2009

Multi-spacecraft study of substructures in the solar wind

Attempt to resolve spatial scales and temporal variations
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To correctly identify the HCS
crossing(s), we use
suprathermal electrons as
sensors of magnetic topology.

Foullon et al. 2009, Sol. Phys.




STEREO timelag (Opitz et al.)
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Temporal evolution
of the solar wind

Opitz et al. 2009a, Solar Physics
PLASTIC velocity =
0.5 day: ~0.95
2 days: ~0.85

Carrelation coefficient
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Opitz et al. 2009b, submitted at Sol. Phys.
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SWEA density =
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SW prediction
for heliosphere
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Opitz et al. 2009a, SolPhys

Opitz et al. 2009c, in prep.
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