Comparison of ULF waves at magnetopause
crossings at different latitudes, as seen by the

Cluster and Double STAR STAFF experiments

N. Cornilleau-Wehrlin, D. Attié, G. Belmont,
L. Rezeau, P. Robert

CETP, Vélizy, France

H.St.C. Alleyne, K. H Yearby
University of Sheffield, UK

A. Balogh, C. Carr

Imperila College, London, UK



Magnetopause:

One of the key regions for entry of Solar
Wind particles into the magnetosphere:

Which physical processes ?
What Is the role of ULF waves ?

What do we learn with Cluster ?

What do we/will we learn by comparing
Cluster and DSP ?



Role of ULF waves at the magnetopause 7
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Some Cluster Results



CLUSTER/STAFF-SC Bz Julian Day 779: 18/February/2002
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Study in the
close vicinity
of the
magnetopause

CLUSTER/STAFF-SC Bz Julian Day 779: 18/February/2002
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Analysis close to the magnetopause 2

CLUSTER - STAFF SC, 18/02/2002, power spectrum
along the direction normal to the magnetopause and k
filtering analysis
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Integrated power of magnetopause low fregquency waves (0.35-10HzZ)
and B shear angle.
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subsolar point is
calculated from
Cluster position
thanks to Sibeck
model.
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DSP —Cluster comparisons
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Coordinated magnetopause crossings
by both Cluster and DSP-TC1

e 21 coordinated crossings between 21-02-2004
and 22-05-2004

e 17 are within one hour

 Half of the events : determination of subsolar
point identical +/- 10%

e 4 Cluster ~identical : separation 200 km
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Power spectra |
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DSP ULF wave power at the magnetopause
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The same tendency as for CLUSTER is
found : the ULF wave power increases when
the MP subsolar point distance diminishes
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Comparison of Wave Power at 2 Hz
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Present results fromCluster and DSP

* Refection of waves at the magnetopause

* Increase of ULF wave power with B field
rotation angle
——— Consistent with the model of Belmont and
Rezeau, but:
e Modes ? Presence of Alfven and fast
magnetosonic modes. But mirror mode Is
dominant

e Both Cluster and DSP show the role of the
Solar Wind pressure



First results of comparisons between
Cluster and DSP

ULF power at magnetopause crossing is
generally stronger on DSP, at lower latitude

Smaller slopes of the frequency spectrum on
DSP

Variations : no systematic law found up to now
No LT dependence found at DSP

When the power is stronger at Cluster, it is
mostly explained by the solar wind activity, or
by a big time delay : are then the same wave
modes Iin the turbulent spectrum ?



Questions

Respective role of the different modes? How the mor
mode cascade Is created ?

Future work : mode determination for more cases,
different plasma conditions (e.g. low3 value)

Continue to look at the difference between low antigh
latitude

Consequences of comparison with low latitude residton
the understanding of the mechanism of turbulence
generation and its role on particle entry into the
magnetosphere ?

Comparison for 2004 and 2005 are complementary , @u
to the different CLUSTER separations, but only with
2004 data we have access to the wave modes in the
“turbulent” spectra






Comparison of STAFF Search Colls sensitivity and
transfer function on Cluster and DSP
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