5544355 53] ¥ B #4 2 £ £ % & 3 4 Vol. 44,No. 5

201445 H JOURNAL OF UNIVERSITY OF SCIENCE AND TECHNOLOGY OF CHINA May 2 0 1 4

LS. 0253-2778(2014) 05—

TERTESEMZNMREERE
T8
Crp R 2 3 AR R 2% M ER N 25 (A1 RL 24 2 B A R 230026)

WME .4 THARTEFERN T —EXFRG L LB EH. N2 HTEEZD RAIsH(CME) 4
ZiEAE MAERAT R, LA R ERT RIS, G AEATT 2002 FLAFHIAT H—A
$FREF/HE BFESRFRTREGOMRE. ALMEZEM % EH =0 MEA R TR
Fo R oA LR TBI G P A, G IT LTSN F AR T A A5 6y Lk
TR

EERATERYE; B Y RIS R RA

FESES. X ERFRISED : A doi:10. 3969/j. issn. 0253-2778. 2014. 05. 00

5| A#& 3 : Wang Yuming. Multiple magnetic clouds in interplanetary space: A review and perspective[ J]. Journal

of University of Science and Technology of China, 2014,44(5) ;100-105.
TERR . AT R br2s i) 2 Hilh = MR S5 R BT ], BB H R K 22240, 2014, 44(5) :100-105.

Multiple magnetic clouds in interplanetary space:
A review and perspective

WANG Yuming

(School of Earth and Space Sciences, University of Science and Technology of China, Hefei 230026 , China)

Abstract: Multiple magnetic clouds are a particular complex structure in interplanetary space. They are
formed due to the chase and interaction between successive coronal mass ejections (CME), and thoug

be significantly geoeffective. The first reported multiple-magnetic-cloud structure was observed in ;%]
November. After then, lots of relevant research has been carried out. This talk will give a brief review and
perspective on the multiple magnetic clouds, in which following issues will be addressed. @ What is the
magnetic cloud? @ What is the multiple-magnetic-cloud structure? @ Why do we study the multiple-
magnetic-cloud structure? @ What is the challenge?
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Fig.2 Magnetic cloud detected by Voyager 1 spacecraft’®
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From the top to the bottom, the panels show the magnetic
field strength, the three components of magnetic field
in GSM coordinates, solar wind speed, number density

and proton temperature.
The intervals of magnetic clouds are marked

by four vertical dashed lines
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Fig. 6 In-situ observations from Wind spacecraft''s-
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From the top to the bottom, the panels show the magnetic
field strength, the elevation and azimuthal angles of magnetic
field vector, the zcomponent of magnetic field in GSM
coordinates, solar wind speed, number density, proton temperature,
proton 3, the ratio of aparticles to protons and Dst index.
The vertical dashed lines mark the two magnetic clouds
and the interacting region in between
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From the top to the bottom, the panels show the magnetic field strength, the
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(a) Current sheet and magnetic field reconnection region observed by both ACE and Wind spacecraft.

(b) Schematic plot of the positions of spacecraft, current sheet and magnetic field reconnection region

in the multiple-magnetic-cloud structure-
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Fig. 14 An event of a shock propagating through a magnetic
cloud observed by ACE and Wind spacecraft->*!
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It is the same event in Fig.14. The last two panels
show the fluxes of energetic protons recorded at 1
AU, which are enhanced within the magnetic cloud.
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Compared with the event on the left, the fluxes
of energetic protons are relatively low within
the magnetic cloud

(b)
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Fig. 15

(a) An event of a shock propagating through a magnetic cloud observed

by ACE spacecraft during November 5~6, 2001

(b) An isolated magnetic cloud observed by ACE spacecraft during July 15~16, 2000
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