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[cf. Russel, 1987]
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Core Dynamics

Convection Column

Equatorial Plane
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[Gubbins and Bloxham, 1987] 3.1-6
( 31-7)
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A Boundary
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III

> Inner-Core
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[Matsushima, 2001]
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5000 nT [Matsushima, 2001]

3.1-6
100000 nT [Matsushima, 2001]

3.1-7 () ()

100000 nT [Matsushima, 2001]
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55%
5% 22-1

BepiColombo/MMO  MPO

[Bloxham and
Jackson, 1991]

\%
BepiColombo/MMO  MPO
3.13
cf. 31-2
3.1-8 Mariner 10 [Whang, 1977]
0.4 0.3
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Ru J ~6x10°
3.1-8 Whang 1
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3.1-8 2
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5 10 4 8
BepiColombo/MM O

1)

2.5 3.3 H He O
cm ® 4.4x10°cm 3
cm ® 5x10° cm @
2-4x10% cm 3 500K

Na
3.2-3 lon Pick-up Conductivity
1- 10 mho 1/10 - 1/100

3-10

Alfven Whistler
10
Alfven
0.2~2x10°cm 3 6.0x10°
Na K 2x10*

[Potter and Morgan, 1985]
Pedersen

Na

0.1-0.3mho
[Cheng et a., 1987]
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3.2-3 lon Pick-up Conductivity
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2)
1/20
10
7 15 5~10kV
26-1
Re
2 Ru
MHD
[ex. Kabin et al., 2000]
Pc3-5 1-10 MHD

Alfven Fast-mode

MHD

BepiColombo/MM O
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SOLAR WIND

MAGNETOSHEATH

T
4 DIAMETER OF THE EARTH
3.2-4 [Slavin et al., 1997]
3)
T
F ®
[Siscoeet a., 1975] 1
1:30 1:50
Mariner 10 26-2
Interplanetary Magnetic Field
IMF
Mariner 10
BepiColombo/MM O
4)
1100 km/s

[Goldstein et d., 1981]

0.31-0.47 AU
3.2-1 Helios

4 8 Alfven
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1 2
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BepiColombo/ MM O

Planet (AU) (kms-1) (ecm—3) (nT) (104K) (104K)
Mercury 0.31 430 73. 46 17 22
0.47 430 32. 21 13 19
Venus 0.72 430 14, 10 10 17
Earth 1.0 430 7.0 6.0 8.0 15
Mars 1.5 430 3.1 34 6.1 13
Jupiter 5.2 430 0.26 0.83 2.7 8.7
Saturn 9.6 430 0.076 0.44 1.8 7.1
Uranus 19.1 430 0.019 0.22 1.1 5.6
Neptune  30.2 430 0.0077 0.14 0.82 4.8
Scaling — RO R-2 (2R—2+2)12/2R R—23 R-113
32-1 [Russel et al., 1988]
BepiColombo/MMO
3.2.3
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[Simpson et al., 1974]
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Mariner 10

[Simpson, et. a., 1974; Christon et a., 1979; Christon, 1987]
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Fig. 5. Data of magnetic field at synchronous orbit by GOES 3 and GOES 2 on August 19, 1978. MLT is indicated at the top of the
figore and UT is at the bottom, The time 0818 UT s the ground substorm expansion onset:
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3.2-7 10

1Ry Mariner 10 20 mV/m
( eVv) 300keV
325
sub-peak 6
6 10"
[Eraker and Simpson, 1986]
1 10w
6
[Baker et al., 1986] 1-2
35keV
[Christon, 1987]
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Field aligned
currents

Inner edge
of tail current

3.2-8

PLASMA SHEET CONFIGUAATION CHANGES CURING A SUBSTORM
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3.2-9 [Hones, 1980]
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Current Disruption: CD

Alfven
CD
CD
Alfven
Alfven
Fast-mode

BepiColombo/MM O Alfven

kHz

BepiColombo/MMO

kHz

CD

3.2-9

Fast-mode

BepiColombo/M PO
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3.2-10
f~p’[1+ V-V |/kw] ™!

[Eo = (1/2)mv¢?] [f=E™Y
30eV 200eV
k=7 [Christon, 1987] 30eV
3
cm® 14 cm® 10 2-3
cf. 3.25
3.2-10(h) 0.7 keV
3.2-10(f)
0.4 keV flat-top
Mariner 10
BepiColombo/MM O
3.2-7
2
1
Alfven 1000
1500km/s 5 10keVv 5 10keV
2
10
5 10keV 10
0.5 1keV
10nT
0.1 0.2cm?® 3 keV 40nT
1cm?
1/7
Mariner 10 lkeV 1)
1000 km
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430km/s
Alfven

BepiColombo/ MM O

3.3

Na (D,-line)

3.2-12 10 keVv H

BepiColombo/MM O

3.2-7

Na

BepiColombo/MM O

Kelvin-Helmhortz

32-11

Na
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32-1 Na D, line [Potter et a., 1999]

Sputtered flux (Sigmund-Thompson Eq.)

-8 ]
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Integrated flux
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3.3

10°%cm?®

cf. 25

dawn-dusk

BepiColombo

3.3-1

3-22

[Morgan and Killen, 1997]
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Na

33-2

Na

[Potter and Morgan, 1997] K

Na

[Potter and Morgan, 1997]

33-2 Na

\

i

S

e T

...... b : _ J.._ .._:. ’

om Mercurny [R

e Fr

[hstonc

Distonce from Mearcury R

Na
[Misawa, 2001]
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3 4 [Sprague et al., 1997]

Na
Na
1500K
Na 5000K
[Killen et al., 1998] Na
5000K 2km/s
3.3-3 [Misawa, 2001]
BepiColombo/MM O
Na K
[Madey et al., 1998]
[cf. Smyth and Marconi, 1995]
K Na
1 2 BepiColombo/MM O Na K
K Mg Ca
[Morgan and Killen, 1997] 1 2
Ca [Bida et a., 2000]
[Harmon and Slade, 1992] OH
BepiColombo/M PO
3.4
BepiColombo MPO
MESSENGER
cf. 24
24-1 24-2 km
[Melosh and Mckinnon, 1988]
Mariner 10  lobate scarp 1-2km
[Watters et al., 1998] [Hauck et al., 2001,

Strom et al., 1975] 2-6
[Dombard et al., 2001] 100 m
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Mariner 10
[Cook et al., 2000] Watters et al. [2001]

500km  DEM
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5 15
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3.4-1 Discovery
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26°
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[cf. Kereszturi, 2001]
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[Watters et al. 2001]
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kovich and Head, 2001]
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MPO
34-4 MMO

BepiColombo/MM O
100m
MPO  MESSENGER

3.4-3 Mariner 10

Rudaki

LN T

Lermontov

34-4 Mariner 10 [Robinson et al., 2001]
iron-maturity uv/
Lemontov 160km
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3.5

1970 Mariner 10
Heliosl Helios2
Bepi Colombo/MMO 0.3-0.5AU
SolarProbe
0.3 05AU
351
BepiColombo/MM O Coronal
Mass Ejection CME [ 3.5-1]
1)
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MPO X CME
2)
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e Wind/WAVES
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AF7 Y _ Sun to Earth and Beyond
; _ 100 kHz
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Jaliual'jr 1997
35-1 Colonal Mass Ejection (CME)
( ) SOHO CME
() Solar Typell burst

352
BepiColombo/MM O Solar -Probe
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1

[Parker, 1958]

MHD
10-20
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MHD
MHD
( 352 )
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() [Cranmer et al., 1999]

3-28



3.5.3

CME
CME CME
type-ll ( 351 ) CME 0.3AU
4000km/s 1000km/s
35-3
MMO
10
1970 80 ISEE
3
Geotail -
1AU 430km/s 4 8
MHD

BepiColombo/MM O

10—]—_ T L R T T r'rrr!u |’ T T 11171
C PIONEER 9 PIONEER 10 ]
I~ HEQS 2 T
e I > Ennm} E
_ i Type 1l 1
Tu - |
@
v
é l(]: — FLARE -
= L aauG 1972 .
- Fooo&21 uT (28 &
g - NiS® £09° .
N £ O.I¥ .
i smock m8: va R383 (ps03 au) i
lL: L 1 Ll I i aaaal i i | I T e I N |
0.01 0.1 1 10
R{A i
(AU) Smart & Shea, 1985
35-3 0.01 10AU 0.3-0.5AU

[Smart and Shea, 1985]

3-29



354
BepiColombo/MMO

1
7 6
0.3 0.5AU
1AU He
He"
2)
50-100MeV
2010 Voyager
355
E-
( )
(e>0.7)
Bepi Colombo/MMO 354
A) M
¥
B)
QB
1y
)
km
E)
B

3-30



Microparticles in the .
Icroparti ! B) Cometary dust (trail) A) Interstellar dust

solar system

=

'C) beta-meteor oids

Mercury
R

D) Mercurian dust

E) Interplanetary dust
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