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If Re>>1 the
turbulent wake is
formed behind an
~ | obstacle.

Magnetospheric tail can be
considered as a turbulent wake
behind an obstacle.

Very high values of Reynolds
numbers ( larger than 10'°
Borovsky and Funsten, 2003). ooty (197
Such turbulent wake should be y
formed even in case of laminar
solar wind flow. @




Velocity and magnetic field fluctuations are studied by Angelopoulos
et al. (1992, 1993, 1996, 1999); Borovsky et al. (1997, 1998),
Antonova et al. (2000, 2002); Ovchinnikov et al. (2002), Neagu et al.
(2001, 2002); Troshichev et al. (2001, 2002); Petrukovich and
Yermolaev (2002); Borovsky and Funsten (2003a,b); Voros et al.
(2003); Volwerk et al. (2004); Goldstein (2005); Weygand et al.
(2005); Stepanova et al. (2005, 2009) etc.
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(Angelopoulos et al., 1993)  (Antonova et al., 2000, 2002) (Volwerk et al., 2004)
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The interaction of large an

. . . B2
medium-scale harmonics gives @ L
the possibility to explain the B2,

existence of the pressure __________________

balance across the plasma pETR
sheet/tail lobes supported by

many measurements z o
(Michalov et al. [1968], Stiles - 3999
[1978], Spence et al. [1989], Scct ooos ooos
Tsyganenko [1990], s 2885
Baumjohann et al. [1990], o
Kistler et al. [1993], N \; i
Petrukovich [1999], i D’tw SRR repaterege
Tsyganenko and Mukai SESSpRNs SRy
[2003]) in spite of the 6

observed turbulence.
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Antonova and Ovchinnikov [1996, 1999, 2003] model
S=n{(V)—DVn,
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The regular plasma transport related to the regular dawn-dusk electric field across the
plasma sheet is compensated by the eddy diffusion turbulent transport.
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Borovsky, J.E. (1997, and much more) Vionsag = len — (Va)) (Va(i) — (V3)) ,
Antonova and Ovchinnikov (1997)
Stepanova et al. (2008, 2009)

Aap(T) = exp(—T7/Tag)
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September 12, 2004 event: Cluster satellite mission

FGM - fluxgate magnetometer, three components
of geomagnetic field

CIS - Cluster lon Spectroscopy experiment, three
components of bulk velocity, number density and
temperature.

Main goal: Study of quiet time plasma sheet
turbulence, in particular the variation of the eddy
diffusion coefficients across the plasma sheet
and the influence of the dawn-dusk electric field
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September 12, 2004. Really quiet time event. OMNI 1 minute resolution.
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Quiet time event,
} 1 September 12, 2004
50 i ' | ' i Doy 256

Resume:

1. Dst>-20 nT

2. AL>-30 nT

3. Bz>0nT

4. Vsw<280 km/s
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UT 0:00 4:00 8:00 12:00 16:00 20:00 24:00
X -7.6 -12.4 -15.6 -17.6 -18.5 -18.5 -17.7
Y 24 -14 -0.3 0.9 2.1 3.1 4.0

Z 6.7 5.3 3.2 0.9 -1.5 -3.9 -6.1



HE R A
L g e
L L g
L
[ | | | "“““._‘“""“

b g
DL et
L elel 0 ®
D el

L eg8®e L ]
[ | | | __‘_ | [
. m_m_..._mﬂ".cf:
i wep® g
[ | _i‘_.____ | [
S eebe g gl

T e e e ¥
IR LA
[ | | .._ | | [
e
:__ I N N N A _._*__

¥ ¥ nNN‘-I v

s,wy

16:00
—-18.5

2.1
-1.5

14:00
-18.2
1.5
-0.3

12:00
-17.6
0.9
0.9

10:00
-16.8
0.3
2.1




14:00
-18.2
1.5
-0.3

16:00
-18.5
2.1
-1.5

D, km’/s

D(B) = (4.5 £ 0.8) - 10% . pC1.7+0.7)
D(B) = (0.33 +£0.03)-106. B-23205)

Vo= AD/(LgyBr) — 10 kmy/s
L=D/V — 1.5Rg.

S=n(V)—DVn,



3ak/iroyeHme

* TypbyneHTHOCTb B LLeHTPa/IbHOM
N1asMeHHOM CJl0€e CYLLECTBYeT AaxKe Nnpwu
CMOKOWHbIX FTeOMaHUTHbIX YC/T0BUSAX

* OCHOBHble NapamMmeTpbl 3TOW
TYPOYNEHTHOCTU, BKAOYaA KOIPPULUNEHT
KBasnandpdpysmm, HaxoaAaTca B XOpoLUeMm
corjlacuu c npeackasaHnamMmm Teopun
TYPOYNEeHTHOro naia3mMeHHOro c/o4
(Antonova, Ovchinnikov, 1996, 1999,
2003)
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