2009-12-30 06:30-06:40 UT

Spacecraft in northern magnetosphere therefore PA0 is Earthward, PA180 is tailward
C1 & C4: 0630-0640 UT Low energy (up to ~100 eV) counter streaming field-aligned beams, predominantly tailward indicate the presence of a downward current system.

1. Low energy population appears red in the bottom two panels hence is field-aligned. 
2. Mid-energy population (100 and 1000 eV) in the second panel is not apparent in the third panel, i.e. is in both the field-parallel and perpendicular populations. It’s absence from the field-antiparallel direction is probably due to it being lost through the loss cone.
Expect C4 was at a higher altitude because the low energy population is more apparent, i.e. been through a greater acceleration (although may be due to different instrument ranges).

C3 shows similar results to C1 and C4, but wasn’t turned on until 06:35 UT.

C2 apparently moved out of the AAR between 06:35 and 06:42 UT, probably into the polar cap. It also saw low energy upward streaming electrons. There was a burst of mid-energy (100-500 eV) Earthward going electrons at 06:42-06:43 and again at 06:45 UT which require closer examination.

2010-01-06 01:20-01:50 UT

Spacecraft in northern magnetosphere therefore PA0 is Earthward, PA180 is tailward
C1, C3 & C4 all show the presence of low energy, upward (blue) streaming electron populations. Unlike 2009-12-30, these do not appear to be counter streaming but  are purely upward going (note there absence from the third panel, indicating similar populations in the Earthward and perpendicular directions).

C2 saw Earthward (red) going electrons at the polar cap boundary (polar cap is drop-out between 01:30 and 01_40 UT). Inverted V populations, indicative of upward electric field AARs seen at 01:28 and 01:44 UT. These are mono-energtic in the difference plots (second panel). There were also low energy tailward going populations at 01:29 and 01:48 UT.

2010-01-12 20:10-20:30 UT

Spacecraft in northern magnetosphere therefore PA0 is Earthward, PA180 is tailward
C1, C3 and C4 were at latitudes below the auroral region and hence only sampled the plasma sheet.

C2 was in the AAR for most of the plotted interval, but in particular between 20:18 and 20:28 UT. This is evident from the number of inverted V populations seen in the upper panel (e.g. at 20:23-20:24 UT) and the mono-energetic signature in the third panel (this would probably look more mono-energetic in the second panel with a change of colour scale so that is isn’t saturated). 

It’s not entirely clear what happened at 20:28 UT. It looks like there were some upcoming electrons at low energy (<200 eV), but it is unclear why the downgoing population appeared to drop to that level.

2010-01-15 02:25-03:05 UT

Spacecraft in northern magnetosphere therefore PA0 is Earthward, PA180 is tailward
Between 02:25 and 02:50 UT C1 was in the auroral region. The dark blue at low energies in the second panel show the occurrence of upward going electrons. (most prominent between 02:32 and 02:36 UT) Not that the dark red regions in the second panel are not apparent in the third panel (PA0-90) indicating that the absence of these particle from PA180 is simply a loss cone effect. The average pitch angle distribution confirms the presence of upgoing electrons.

For most of the interval in question, C2 was in the polar cap. Between 02:44 and 02:52 UT C2 was in a region of downward going electrons. My guess would be that the spacecraft skimmed the edge of the aurora region (possibly due to a small expansion of the auroral zone) before returning to the polar cap.

C3 was off until 02:42 UT. Between 02:44 and 02:48 UT the spacecraft was in a downward going current region (red in panel 2) interspersed by short upward going electron regions (blue) at low energy.

C4 was off until 02:30 UT. When it came on, the spacecraft was in a region of upward going electrons at low energy (blue in panel 2) that lasted until 02:34 UT. There was a prominent downward going electron region at 02:40-02:42 UT (note the inverted V signature), although there was significant energisation of the perpendicular electron population.

There is a strong similarity between the upward going current region at C1 and C4 for this event

2010-01-30 22:20-23:00 UT

C1 & C4 show similar features; a high (~1 keV) energy downward going electron population (red in panel 2 and red underneath blue in panel 3) surrounded by bursts of upward going electrons (blue in panel 2). There also appears to have been significant energisation of the perpendicular population of electrons up to similar energies as the downward going electrons.

C2 was off until 22:28 UT. When it came on it appears to have been in a downward going electron region (red in panel 2) before moving into the polar cap. From 22:40 UT there were a number of low energy downward going electron populations. It is not entirely clear what these are as one would expect low energy flux enhancements to be associated with upward going electrons.
