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Brgue lines represent changes ofth=igH) ¢o S| along the orbit of

the four Cluster spacecraft-plottegiiriae, coordinatg as a function of time; the dotted
line is the estimated central position of the chorus soueg®m{seatext). The horizontal
solid line is the magnetic equgtor, the vertical solid lihewss th fWieithe center
of mass of the four spacecraft crosses the equator. (b)idtasivf the spacessaft in the
equatorial plane. Arrows show the earthward and the sundiegdtions.

(dotted line in Fig. 3a) can be drawn, separating the pes#tihd negative values of
S| /oS and hence indicating the central position of the choruscregion.

To estimate this central position at a given time we have asedpproximative
method based on linear interpolation or extrapolation efdhtaineds; /o5 val-
ues. The procedure is as follows:
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Fig. 3. (a)-Feyr oblique lines represgnt changes of the sig) oS along/the orbit of
the four Cluster spacecraft-pletteg/h thg s coordinatg as a function of jime; the dotted
line is the estimated central posj#on of the chorus souegen (see text)/ The horizontal
solid line is the magnetic equayor, the vertical solid lihewss th /t when the center
of mass of the four spacecraft crosses the equator. (b)idtesivf the spacecraft in the
equatorial plane. Arrows show the earthward and the sundiegdtions.

(dotted line in Fig. 3a) can be drawn, separating the pes#tid negative values of
S| /oS and hence indicating the central position of the choruscregion.

To estimate this central position at a given time we have asedpproximativy
method based on linear interpolation or extrapolation efdhtaineds; /o5 val-
ues. The procedure is as follows:
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Fig. 4. (a) Linear fit to the obtainesl /0S| values as a function of thés,, coordinate. (b)
The same but using the difference of they, coordinate and the estimated central position

of the source.
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Fig. 7. The same as in Fig. 4 but for the data recorded on 18 2p02.

4 Discussion

The analysis presented ab Zon afetiteal position of
the source region of whistler-mode chorus. It has to be nthtatithis position is
not necessarily the geometric center of the source registicéntralityis-mean?
as the point where the parallel component of the total Pogriiux changes its
sign. We suppose that the source region has a finite dimeong@mifew thousands
of km along the field line $antolk et al, 2003b). Inside this source region both
directions of the Poynting flux are present simultaneoustydn its southern end.
the waves propagating to the South prevail, and similarlyts)northern—eﬁ\d_M_
mainly observe the waves propagating to the North. The akptsition of this
source region is then the point inside the source regionewvner parallel Poynting
flux of waves propagating into the northern hemisphere aqhal parallel flux of
the waves propagating to the southern hemisphere.

We have observed random fluctuations of the estimated t¢eyasition of the
source region. There are two possible explanations. Ettiisris a property of
the source mechanism itself, or the entire magnetic cordigur is tail-like and
flaps over the spacecraft, carrying the chorus source ragitmit. Under quiet
conditions this latter possibility is not very likely to hagn at the radial distance
of our observations«{4 R:). However, during storm conditions it is not unrealistic
to have strong magnetic distortions at this radial distaWhave thus examined
this possibility for the case of 31 March 2001. Figure 8 shoygo S| measured
onboard Cluster 1, together with the direction of the amtbieagnetic fieldB,
measured on the same spacecraft, and with the simulatdtsrebtained from the
dipole model calculated along the spacecraft orbit. We eantlsat the deviation
O Of the B, direction from theZg,, axis is larger than the dipole model pre-
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