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1. Summary 4. Magnetotail lobe flow response 6. lonospheric flow response
In the following figure are the averaged Y-directed flows for the night-side magnetotail lobes (X < 0 R;) for Flows in the ionosphere are intrinsically linked to the convection of the magnetic field in the magnetotail,
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Data from the ground-based SuperDARN radar network show that ionospheric flows match B, < 010 B, > 0 (NH) B, <010 B, > 0 (SH) 200 o0 aoob i v Joo el i L oo
their Counterparts in the magnetosphere. 4\ ! :200 41 ! 5300 -20 0 20 40 60 -20 0 20 40 60 -20 0 20 40 60
] 1250 lat = 75.0° mlt = 12:00 hrs lat = 80.0° mlt = 12:00 hrs lat = 85.0° mlt = 12:00 hrs NS
7150 : © 300 : : : 4 200 : ' : 6 250 ! ' ' 5
o : 7200 8 ; _EW
§ 1100 --51502 o 100 »"\/\’\—\5 o '4§
<> | ‘ - 5100 = —.’g‘“ 100 f | 3 150 f 3‘9’
| | - 1100 3 g 13 3
21 150 1 2 - o
2. IMF B, control | | {50 g ° ° I, 5
y al . | , , 1o 1o = o0} 50} g
_ . . -20 0 20 40 60 -20 0 20 40 60 200 o0 0 1 ;
It is well known that the IMF B, component influences many different aspects of the magnetosphere- Superposed epoch (min) Superposed epoch (min) " o - o i . v )
ionosphere system. For example, in the magnetosphere, an IMF B, component shifts the site of dayside _ _ _ o , 20 0 20 40 60 2 0 20 40 60 20 0 20 4 60
. _ q o £ th " 4 q y gi _ - q ‘ fl . Fig 2. The average lobe flows for 30 min preceding an IMF B, reversal to 60 min afterward. Data are split into four panels based on hemisphere lat = 85.0° milt = 00:00 hrs lat = 80.0° mit = 00:00 hrs at = 75.0° mit = 00:00 hrs
reconnection, introauces twisting of the magnetotail, and produces directionally-dependent fast Tlows In and reversal direction. The grey line on the secondary y-axis shows the number of data per timestep. 0 — - s 0 — - 4 0 — - s NS
the magnetotail associated with untwisting. In the ionosphere, the IMF B, component has been shown to
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drive asymmetries in the aurora, including in transpolar arcs, and form large-scale morphological changes We see a clear response in the direction of the lobe flows to a reversal in the IMF B, orientation. In the - 3 ; ”
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g 50 : 10 50 = Fig 4. lonospheric flows recorded in the Northern Hemisphere by the SuperDARN radar, associated with a positive to negative IMF B, reversal.
WA 10 _ Plotted in red are the average velocities in the North-South direction and in blue in the East-West direction.
Fig 1. The average convection pattern for IMF B, < 0 and IMF B, > 0, over a 20-30min steady period [Adapted from Fig. 3 in Grocott & Milan, -100 , , , 0 100t
2012]. The figure shows the typical two-cell convection pattern which is highly dependent upon the IMF By orientation. 0 60 120 180 240 For latitud 75° MLAT (ACCGI\/I dinat ) | i the | heric f] Ji i N
or latitudes >75° coordinates), we see a clear response in the ionospheric flow direction to
However, how long it takes the M-I system to respond to changes in upstream driving, particularly to B, < 010 B, > 0 (NH) the orientation of the IMF B, component. At 80" MLAT, mapping into the lobe region, we see a clear
reversals in the IMF B, component, has remained unclear. oo fT 100 f reversal in the E-W ionospheric flow direction. This result is consistent with the lobe flows in Fig 2.
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. . pe . o ' S At latitudes <70° MLAT, however, the response is much less clear. Indeed, at 60° MLAT there is no response
3. IMF B, reversal identification : °
’ y = 3 evident at all — which is consistent with a lack of response in the in situ plasma sheet data in Fig 3.
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Using the method discussed in Case et al. (2018), we identify intervals where the IMF B, component . |
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switches orientation (e.g. B, > 0 to B, < 0), having been steady before the reversal and remaining steady ] o e a0 ) 0 o s aao
afterward. Doing so allows us to undertake superposed epoch analyses, with the reversal time defined as Superposed epoch (min) Superposed epoch (min) )
“zero epoch”. 7. Conclusions
Fig 3. The average plasma sheet flows are presented in the same format as Fig 2.
Tcl) study I’:hetre:ponse tlm: of;hte mafhnefo;phere, Wte.l.Ioo:haté\llvotreglo.ns.— rjarEnDeIIy(/th:e Iolzlefs ar;lil thT Unlike the lobe flows, we do not see a clear response in the direction of the plasma sheet flows to a Lobe flow orientation is controlled by the IMF By direction and respond promptly to
plasma sheet. For conve’c 'on data in , €10Des, we U |.|s’e. € Liustermission s tU data and for the plasma change in the IMF B, orientation. In fact, there appears to be no relationship between the flow direction changes. Response starts almost immediately and is complete within 30-40 min.
sheet, we utilise Cluster’s CIS, Geotail’s LEP, and Themis’ iESA instruments. Additionally, to find the . . .
, , , - _ , and the IMF B, orientation at all. Small data numbers could be an issue, so we check the SuperDARN data : o :
corresponding flow data in the ionosphere, we utilise the SuperDARN ionospheric radar network. to verify Data from the ionosphere at >75° MLAT also shows this clear and prompt response.

Flows in the plasma sheet do not appear to respond to IMF B, direction, and nor do the
corresponding ionospheric flows (<70° MLAT).
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