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Sk, KE. TEICHITAERS K
I I N

Magnetic field [nT] 420,000 21,000 31,000

Magnetic polarity N pole is north | N pole isnorth | N pole IS south

Rotation period [hr] 10 10.65

Main plasma source lo, ionosphere | Enceladus, |onosphere
lonosphere

Equatorial Radius [km] 71,492 60,268 6378

From sun (AU
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Fig. 2. Schematic of Saturn’s magnetosphere
Fig. 1. A schematic of Terrestrial magnetosphere [Kivelson, 2006]
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& Spacecrafts
O8HDIEEMNKEZEH A
— Pioneer10 (1973), Pioneerl1l1 (1974), Voyagerl (1979),

Voyager 2 (1979), Ulysses (1992), Galileo (1995-2003),

Cassini (2000), and New Horizon (2007)
RDIFEHN T EZEA
— Pioneerll (1979), Voyagerl (1980),

Voyager 2 (1981), Cassini (2004 - now),

0

04

O Future missions
— JUNO (launch at 2011, arrive at Jupiter in 2016)



THRNES

O4GEo3IaL—33>?
—- REDIELULIZIENEUSBEEAFRZTR AT 3

L—a> L

ELY,

— AT HSFRIDER—mLhbhbhnd | Y

IEAEANEELLY,

OE R THEMLTREMIBEAER I I2L—3Y

IR D

- BRBEIXI0M~10mAT —/LETHDRRZEFLIILTFR
T—IIRIRTHY., V2alb—av[lmE

— BRBICXANENFHEMICH TITRICR 21FH

%*IEEF/HE L/T:L\o



ETSX<zmYk>AEX (1)

OVlasov A=
— EEZEBolzmann AKX EMaxwell FEEXNSHBDTSXATDIRHE
WEFRDIEEICRETESAERR

& E 57 R, v, t)’é%iét

Ao 9 vy T
ot 8x m 6v

—n&Maxwell FREZ &L L THES,
— LWL, BLE(X, Y, 2)3RTT, RE(V,, vy, V,)3RITERFREI MDD IR

ﬁ/ﬁ*i_t%f ﬁ¢<;&75\|$|¥ﬁ
f(X, Y, Z, Vo Vy, Vo, DEFTE T DICIEATIRE



ETSXTZEMYHESAER(2)

OMHD (Magnetohydrodynamics) A2 =
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Fig. 3. Distribution of flow directions [Woch et al., 2002]
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Fig. 4 75X DREHAMKRHEIRER [Fukazawa et al., GRL, 2005]
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& Periodic plasmoid ejection from simulation
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Fig. 5. Locus of the X-type and O-type neutral lines versus time [Fukazawa et al., 2005]
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& New Horizon D #RiBIFE R [McComas et al., 2007]

In late February 2007,
the New Horizon
spacecraft flew past the
Jupiter and observed
plasmoid like structures
repeatedly in Jupiter’s
distant tail.

Fig. 6. Plasma observations from just
after NH’s inbound crossing of Jupiter’s
magnetopause late on DOY 56, through
closest approach at ~32 R;, and back
down the magnetotail to >2500 R;.
[McComas et al., 2007]
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& Solar wind parameter

(1) (2) (3) 4) (3)
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(1) Northward IMF and medium dynamic pressure [Fukazawa et al., JGR, 2010]

(2) Southward IMF and medium dynamic pressure

(3) No IMF and medium dynamic pressure with oscillation
(4) Low northward IMF and dynamic pressure

(5) Oscillated IMF B, and low dynamic pressure
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Distant tail of Jovian Magnetosphere
Bz =0.105 nT Dsw =0.01125 nPa t=1323 hours
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[Fukazawa et al., JGR, 2010]
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OPerlodlc plasm0|d ejectlon |n the tall
OSir

1
Il SO0R

the

: Z 300R

ONewHorizon [McComas et al., 2007]
—Period of plasmoid ejection Is 3~4 days. ,
—\Velocity ¢ of plasma is ~140 to 760km/s (H+)
—Observed between 600R,~1000R,.
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Fig. 7. The temperature and flow vectors in the equatorial plane for the simulations
with no IMF (a), southward (b) and northward IMF (c) [Fukazawa et al., 20073]
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O Cassinih Az /2 2 €5 8l
L T(500RF2 E LK).
HSTAXTEDA—0OF
il

T EHSBEOENT-XNEE. BiE

b= |

EIZERT HDTIL?

X [XA~BH,

Fig. 8. Comparison between HST images and solar
wind conditions propagated to Saturn for the period
25-30 January 2004 [Crary et al., 2005]
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€ \/ortex at dawn in the observations from Cassini

2006_FGM_KSO_1M
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Fig. 9. One minute averages of Cassini magnetic field observations in KSO coordinates (X
— Saturn to Sun, Z-upward normal to Saturn’s orbital plane, Y — completes a right handed
system) on March 17 and 18, 2006[Walker et al., 2011].



TEURE AL — 34

€ Comparison between observation and simulation
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Fig. 10. Amplitude spectra of the oscillations observed by the Cassini magnetometer after the last
magnetopause crossing on March 18, 2006 (left) and from the simulation (right) [Walker et al., 2011]
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Fig. 11. T EEKBERERICHIT
B hi41558 E [Fukazawa et al., JGR,
2011, revised]
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Fig. 12. X 2HEKBEICHEIT5 0 NHRERDEE[Fukazawa et al., JGR, 2011, revised]
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15 &R DR E R DB %R [Fukazawa
et al., JGR, 2011, revised]
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