SUOMEN AKATEMIA
‘ FINLANDS AKADEMI

ACADEMY OF FINLAND

=Y. Pfau-Kempf, A. Johlander, M. Dubart, E.KJ. Kilpua, J. Soucek,
K. Takahashi, N. Takahashi, M. Battarbee, and U. Ganse

iy _ \ y a . INTERNATIONA
"Department of Physics, University of Helsinki, Helsinki, Finland f gg?gﬁc's

A

UNIVERSITY OF HELSINKI

Lucile Turc et al. - Transmission of foreshock waves
EGU General Assembly 2022 27/05/2022




THE EARTH’S FORESHOCK IS AN IMPORTANT
SOURCE OF ULF WAVE ACTIVITY IN NEAR-
EARTH SPACE
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THE EARTH’S FORESHOCK IS AN IMPORTANT
SOURCE OF ULF WAVE ACTIVITY IN NEAR-
EARTH SPACE

SOLAR WIND P A
Foreshock i, 30-second
waves are waves
thought t.O be QUASI-PERPENDICULAR 2 il S e TIING generated in
the main e el | the foreshock
source of Pc3 : s / Bt by ion-ion
waves (10-45 ) beam
inside the instabilities
magnetosphere
MAGNETOPAUSE —» & Toumatunt (1955)
UNIVERSITY OF HELSINKI

Lucile Turc et al. - Transmission of foreshock waves
EGU General Assembly 2022 27/05/2022



NUMERICAL SIMULATIONS PROVIDE US WITH A

GLOBAL VIEW OF FORESHOCK WAVE

TRANSMISSION

&

Hybrid-Vlasov model designed for global

magnetospheric simulations [Palmroth et al., 2018]

lons treated as velocity distribution functions,
electrons are a charge-neutralising fluid

— ion kinetic processes — self-con
description of foreshock waves

We use here a 2D global run, in the equatorial plane
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WE IDENTIFY FAST-MODE WAVES IN THE
MAGNETOSHEATH AT THE SAME FREQUENCY AS

FORESHOCK WAVES
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THE FAST-MODE WAVES TRAVERSING THE
MAGNETOSHEATH ARE GENERATED AT THE SHOCK

Ptot [nPa]
550 — 8

Foreshock waves

— Modulation of the 500
magnetosonic Mach number

— Modulation of the shock
compression ratio 450

— Earthward-propagating fast-
mode waves travelling across
the magnetosheath 400
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CONCLUSIONS

* Global numerical simulations performed with the Vlasiator model
have allowed identifying how foreshock waves transmit through the
magnetosheath

* Indirect transmission: the downstream waves are generated at the
shock by a process modulated by foreshock waves

* Observational confirmation requires measurements in the subsolar
magnetosheath - MMS data
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