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STAFF Experiment
(Spatio Temporal Analysis of Field Fluctuations)
esearch coil sensors (tri—axial, 0.1 Hz— 4 kHz)
ewaveform analyzer (0.1 -180 Hz)
espectrum analyzer

On-board analysis

® 27 frequency channels 8-4096 Hz, 26% bandwidth
© 3 magnetic (STAFF) and 2 electric signals (EFW)

o complex amplitudes By(w), By(w), By (), Ey(w), Ex(w)

o spectral matrix 5x5: Sy = <xixj*>
%,
S = /O%eo
&

© power-spectral densities (recorded each 0.125s-2s)
* relative phase shifts, mutual coherency (each 1s-4s)

Data processing using PRASSADCO I

( PRopagation Analysis of STAFF-SA Data with COherency
tests, http://www-pw.physics.uiowa.edu/~0s/PRASSADCO/ )

Computer program designed to analyze multicomponent
measurements of electromagnetic waves.

Data: spectral matrices (1) from ESA CD-ROM data,

preprocessed by a calibration program, or (2) calculated from

another source

Results:

* power-spectral densities,

* wavevector direction from the magnetic field fluctuations
* planarity, ellipticity of polarization, sense of polarization
* mutual coherence of components, degree of polarization
 axes ot the polarization ellipsoid

* wavevector direction from both electric and magnetic fields

 index of refraction (wavelength, phase speed)
 parallel component of the Poynting vector

* complete direction of the Poynting vector

* Poynting flux

* auxiliary data (position, DC magnetic field)

Methods: Means [1972], McPherron et al. [1972], Samson
and Olson [1980], Santolik and Parrot [1999], Singular value

decomposition of the magnetic spectral matrix (k - B = 0),

or SVD solution to the set of equations from k x E = w B using

a combined electromagnetic matrix

Formats: PostScript figures, GIF figures, ASCII files

CLUSTER STAFF-SA 2000-12-12 00:00:03.435 17-12 15:03:50.616

suM o: mz mRee g
ST beNaies

SoEET beNsies

Shor e TuRee 3
MAGNETIC PoWER. * 1
SPECTRAL DENSITES

cLusters e
SUMOF THE THREE §
MAGNETIC POWER. & 10

upgoing auroral hiss

SPECTRAL DENSITIES

sum Smeo 3
ELECTRCPOWER &
SPECTRAL DENSITIES

SO TiE rwo

ELECTRIC POWER- = H
SpeCTanL pensies | e
N =

ELECTRON b

by

8 8 8 8 i 58 8
W oW oW W oW =

LAST N 2 C1 01212 1 281058 C2 00112 4 a3 122 1 sz 01212 1 2

O U B S e R o o cr s oot v
o s G i

Bt 3 b

etz Mk
AT e o o 2200 b R PAASBAC AT CPB T

lion

roars

kxE=wB

Plane-wave methods

Vx& =

OB/ ot Faraday’s law
(k wave vector)
(e frequency)

e

=0 (BLE)
0 (BLk)

\E

B
B=

Wavevector direction (180° ambiguity):

B-k=0 (BLk)

lns, ms, ws,

RSy WS, WSyl g
NS, WSy WSy | _ g
0 -3, —-3S, kz
35, 0 -TS, ¥

198, 38, 0

The third electric component:

B-E=0
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Wavevector direction,

Refractive index (kc/w) —> wavelength, phase speed:

nxE=¢B

I

Wave distribution function I

G(k)... distribution of the wave energy density

2;(K) ...

Sij =[ 8 (k) G(k)

spectral matrices predicted by the theory

‘Analysis of upgoing auroral hissI

Cluster STAFF-SA

Wave distribution functions 2000-12-12 0257:36

A TOOL TO INVESTIGATE THE PROPAGATION OF WAVES
MEASURED BY THE STAFF EXPERIMENT ONBOARD CLUSTER
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CLUSTER 1 (black) & CLUSTER 2 (red) from 2000-12-04 16:45:56.450 40.32 Hz - 203.2 Hz
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