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Simulation Time (HH:MM) Figure 2a.left panel which is a daily avefage of the outflow flux satellites.
Figure 1. vertical shaded bars show expansion phase of substorm. They drive the O in northern hemisphere(top) and southern hemisphere(bottom) - Figure 5. gives the overview plot of Cluster 1 in the tail during the event time period. The total pressure(top panel) shows the loading
+ outflow(dark shadow) in top panel, simulated by [Ouellette et al. 2013] for an SIR event in the simulation of [Brambles et al. 2013] and prior to, and unloading after the injection time which is a signature of a sawtooth event.
Figure 2b. right panel is the same for an CME event.
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Figure 6. CLUSTER 1 data from 07: 51 to 11:30 UT on October 1, 2001. (a) 1.Horizontal green lines above the images marke . . flat. Thus it is not enhanced O™ that drives the onset.

N : N the period of time in correspond to the same time Figure 8. FAST observation from 10:20 UT on 1 October 2001 to 10: 45 UTon 1
Bx, (b) plasma beta, (c) Earthward H * energy spectrum, (d) tailward H o L -
Earthward O * energy spectrum, (f) tailward O * period in Cluster plot. October 2001 of closest pass after the injection time from the nightside aurora. (a) _ _

energy spectrum, (e) ar gY 5P ’ energy spectrogram of ions (H*, O%) from TEAMS, (b) pitch angle spectra of ion for 3) Thereis only IMAGE data during the recovery

energy spectrum, (g) pitch angle spectra for energy range of 4-40 keV, ELh) the energy range of 0.03-1 keV, (c) pitch angle spectra of ion for the energy range of 1- phase of the event. The FAST satellite observes the

pitch angle spectra for energy range of 0.04-4 keV, (i) H * (black) and O 30 keV, (d) e~ energy spectrogram from IESA, (e) H* energy spectrogram from TEAMS, outflow (time period shown with yellow box). The

(blue) density, (j) ) H * (black) and O (blue) pressure, (k) O to H * density (f) O energy spectrogram from TEAMS. The magenta oval marked the O% outflow. outflow is weak, and at low energy (<10 eV).
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Conclusions:
1) Do the O* in the magnetotail during each sawtooth have signatures of nightside outflow or does it come from the cusp?
The second tooth shows strong auroral outflow into the plasma sheet, consistent with the [Brambles et al. 2013] . References
The 3 and 4" teeth show the signatures of cusp outflow as the source of Ot at the Cluster location (~19Re). Thus there is no evidence for continued feedback. : . :

. . A . Brambles et al. (2011), Science 332, 1183, doi:10.1126/science. 1202869
2)Is there evidence of increased O™ pressure during the growth phase of each tooth? Brambles et al. (2013), JGR 114, A06201, doi:10.1002/jgra.50522
The ratio of O* to H* does not increase significantly during the growth phase. This is inconsistent with an increase in O* driving the onset, as suggested by [Brambles et al. 2011]. ) ' 4 ! AP '

: : : Kistler et al. (2010), JGR 115, A03209, d0i:10.1029/2009JA014838
3) Is there evidence for strong outflow after each expansion phase and during the growth phase? ) .

o er : : : : : + : : Ouellette et al. (2013), JGR 118, 3223-3232, d0i:10.1002/jgra.50309
This is difficult to measure because the FAST observations only give a local measurement and are usually not over the aurora right at onset. However, the nightside O™ outflow observed by FAST during this Sauvaud et al. (2004), JGR 109, A01212, doi:10.1029/2003JA009996
event is relatively weak and low energy, even during the expansion phase observation in the 3 tooth. ' ’ ’ T
Overall, the sawtooth events observed during this CME event do not seem to be driven by a large flux of O*that fills the plasma sheet.




