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; - There is a tendency of E- J>0 (hence a load) starting about 22:23.
- Due to the nice shape of the tefrahec stimate is rather reliable. = The E field estimate is complicated. During the latter part of the event the agreement
~ The E field medsurementsiS 0 The condiigl s 0 d. HoweVEIIEIS do not see the same large - There is a tendency of E- J<0 starting about 00:12. This is about the same time as
are quite good, but CIS GNCEE.. _ N BRI 11 V< fluctuations as EFW. : CLUSTER meets the plasma sheet boundary as seen in the CIS spectrograms.
- A tendency of E- J<0 can be found be d 02:30. This is close to the e reason e large E field fluctuations around 22:30 are not fully elucidated. —The E field estimate is reliable
CLUSTER data plasma sheet boundary as seen from ' itions (tetrahedron shape) are favourable to a reliable current estimate. — The shabe of the tetrahedron ts not ontimal for th ate
] — This is near the time for the conjunctio f ality estimate div(B) shows that the current could be dfflicted P P ]
® Current density J: - It takes CLUSTER, close to apogee, mo ours to cross a distance srrors during the latter part of the event.
— J from Curlometer method: covered by FAST in 1 minute. 1e magnetic field shows structures smaller than the size of the

= Full vector J=curl(B)/ug from B measured on all 4 spacecraft (SC).
- Only scale sizes of J larger than the CLUSTER tetrahedron are retained.
- J defined at the center of the tetrahedron.
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To make MAG and GSE as similar as possible, -B
and —Vsc are used for Event 1 and —Vsc for Event 2.
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Conclusions
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A net tendency of E-J<0 is sometimes seen in our events where precipitating
auroral electrons are observed in the conjugated FAST data. Often E -J<0 is
observed at the boundaries between different regions in the plasma.

The size of E -J is of the estimated order. In one of our tail events we see a
clear tendency of E -J>0 (i.e. a load instead of a generator).
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The tendency of E -J<0 is seen both in the distant magnetotail and also at E-J [10-12W/m?] 0 — — JV YRi7 WV Y \ B3 [10-12W /m?|
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Mapping to the distant magnetosphere is complicated, but similarities 00:20
between particle data from FAST and CLUSTER support the mapping. Hence ; | N\, | conjugdtiontime | jz | EE T R S
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The quality of the current estimate via the Curlometer method is due to the : : = = | i | 2200 | 2220
shape of the CLUSTER tetrahedron. For example, scale lengths smaller than
the CLUSTER tetrahedron cannot be addressed. Also, when the satellites
are flying after each other, the Curlometer method is impossible to use.
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The CLUSTER and FAST spacecraft
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Measurements of the electric field, E, especially in the distant magnetotail
can be subject to significant errors. By comparing the result from more
than one experiment, we get better estimates of E. However, the estimated
and measured E -J is consistent with an E close to the error margins.
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To investigate magnetospheric generator regions more throughly in the
future, new multi-spacecraft satellite missions are needed. More advanced
E field experiments would then be valuable. Also the shape and size of the
tetrahedron should be carefully adjusted to improve current estimates.
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