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Outline

* Which waves are typically observed at the magnetopause in
relation to reconnection, in which regions, and what is their
role?

* QObservations
- Antiparallel reconnection ~6 A from the reconnection site

o Stable 2D structure, Hall dynamics (E=jxB), Langmuir waves and jII at

the separatrices

- Component reconnection ~60 A from the reconnection site

* Separatrix region (LW, ESW,LHDW), jet, RD
- Tangential magnetopause

e Thin magnetopause <)\i with strong LHDW, reconnection onset
- High-3 cusp

* Langmuir and whistler waves

- FTEs
October 21, 2005 _ _ _ o
» Strong DC E_in a density cavity at the boundary, potential jump



Cluster close to X- Ilne (magnetopause)

v Structure is stable on
observation scales
v Structure is 2D

v E = jxB
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Separatrices, j and HF waves

p1046a 09-Jan-2004 11:52:24, dt=[-0.10 0.00 0.25 —0.60 s1 L=[-0.18 0.52 0.83], N=[0.89 0.45 —0.09].
1 I 1 rr T 1T T T T 17T "7 "1 "7 "1 1T "“"T "1

v Strong parallel currents e N 4N
13:22:02 13:22:03 13:22:04 13:22:0 13:22:06
. . . . 20-Feb-2002
v Langmuir/upper hybrid emissions
d) C2 2002-20-02 13:22:05.192
v The role of waves? B
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Component reconnection. Jet reversal.
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Reconnection site in details
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The separatrix region (SR)
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Wave-particle interaction inside the SR
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Schematic of the separatrix region

separatrix
density cavity

bulge fpe waves

_///_\ density gradient fin & fpe waves
—> solitary waves

reconnection jet ——

fih & fpe turbulence ; e-beams
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Reconnection onset
Cluster 3
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Magnetopause current layer
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We can compute

* Phase velocity, wavelength

* Anomalous resistivity <oE dn>:

(d/ot nmV) = e <dE on>

anom

v = (e/nmV) <dE dn>

-50

50

distance (m)

October 21, 2005



Interferometry

p1044_ 29-Sep-2004 22:56:56. s/c2 p13->p42p23->pd 1f  =[25 120] Hz.
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Thin layer

p1044_ 29-Sep-2004 23:03:14, s/c2 p13->p42p23- p41fm =[25 120] Hz.
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High-8 cusp
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Small scale current sheet
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Details: Waves
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Flux Transfer events (FTES)
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FTE, E field structure

Cluster 2 BM (blue) and EFW i-burst (green)
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v Strong E. E/Bg~Vp

Biot [NTI]

v Strong jj ~ 0.3uA/m2
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v Density gradient

v Large potential jump £

0 (N Y Y Y A
v < 12:47:08 12:47:09 12:47:10 12:47:11 124712 124713
di<1s C/0pi  n— 04-Jan-2004

|

October 21, 2005



Chapman-Ferraro current
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