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INTRODUCTION
Magnetosheath jets are enhancements of 
dynamic pressure in the magnetosheath. In Suni 
et al. 2021 we investigated jets in 4 simulation 
runs of the global hybrid-Vlasov simulation 
Vlasiator (Palmroth et al. 2018), and found that 
75% of jets that form at the bow shock are 
associated with structures of enhanced dynamic 
pressure and magnetic field in the foreshock, 
foreshock compressive structures (FCS). In this 
study, we continue that work by investigating 
the remaining jets that are not associated with 

FCS (non-FCS-jets). Our data set consists of a 
total 790 jets, of which 562 (71%) are associated 
with FCSs (FCS-jets), and 228 (29%) are non-FCS-
jets. We analysed the non-FCS-jets through 
overview plots, virtual spacecraft (VSC) time-
series, cut-through time-series, and multi-VSC 
timing analysis. We find that the 228 non-FCS-
jets can be separated into classes based on 
propagation direction: 107 (47%) of the non-FCS-
jets are “flankward jets” (Fig. 1), while 121 (53%) 
are “antisunward jets” (Fig. 2).

CONCLUSIONS
By conducting a statistical analysis 
of all flankward and antisunward
jets as well as FCS-jets for 
comparison, we find that 
antisunward jets are very similar 
to FCS-jets and thus probably form 
the same way. Flankward jets, on 
the other hand, have very 
different properties. They appear 
to consist of quasi-perpendicular 
magnetosheath plasma, 

characterised by high temperature 
anisotropy. Fig. 3 shows that they 
form mainly at the ULF foreshock 
edge. We thus propose that 
flankward jets could form due to 
density enhancements that occur 
behind parts of the bow shock 
where oblique shock reformation 
by ULF waves locally changes the 
shock from quasi-parallel to quasi-
perpendicular (Liu et al. 2021).
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