fEitX BE i

Az

SR M R AEMED TV T Ay E b R Rt 1
FEBTFHEIRRORN EBR. (FREW: HASUHHIRAR
W AR, BASRE, GRRERAER, RELRE
R TSR SR AE, BRI
B, bt R R K RS i, S R RBAK, HE
BLE, AETERV AR AR ER, RN KK
ERGH, SRR EREILE, MRERE AR RENR
Gi, PR FREERIERSA, SR R R B RS
1, EENRRENREREIRGH, B A B BIASER
S R, ARSI, TSR
KM R BB AR BRI R AT AR AT T8 AL
S T B BB — AL, R RET SRR
M%%%wﬁﬁwﬁ%,ﬂﬁ%wﬁ\ﬁﬁﬁ\iﬁﬁﬁ4ﬁéﬁéﬁ
WEBGE, BESHRRERNZHRLES, ARRBRHASE
ARG, TR LTI, AR I B
A R AR, R ST, PR
Jraek, SRR IS . R TR MR
s, F—T SR, IR IR AR AR, “RK
T B, RS RSN, KR S M
AR DI . AT OB A T I ARE TS . B
A, TRSHEMENRORT, NHESHFERR, H
TR |

w“"/"

S, e BRI ER MR



BB . mE i

~ TRANSIENT RECONNECTION CAUSED BY IMPACT AND
SUDDEN STOP OF TRANSVERSE SHEAR FLOW AND ITS
APPLICATION IN MAGNETOSPHERE
Tao Chen ( Space Physics )
Directed by Academician Zhenxing Liu
( Center for space science and Applied Research, Academia. Sinica,
B‘ei_jing 100080, China )
| Abstract |
It is supposed that local and transient reconnection in the plasma
boundary layer can be caused by the impact and sudden stop of the non-
homogeneous dynamic pressure. The ﬂtwo—dimensional compressible
MHD simulation code is used to investigate the reconnection proéesses in
the two cases. It is found that the state of transverse flow and its lasting
period piay an important role in reconnection prO(_:esses. When the
transverse flow is homogeneous, it does not causes reconnection, the
magnetic field lines are only pushed downstream. When the transverse
.ﬂow is sheared one, magnetic field lines are to be forced bent and
reconnection might occur in formerly identical magnetic field directed
region during the impacting period, and a new “reverse K “ pattern
reconnection configuration is formed in the current sheet region; after the
external shear flow stops suddenly, the plasma boundary layer system

becomes very unstable, many kind of fluid vertex flow patter, and
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reconnection configuration are generated in the current sheet region, until
vortices disappear and become complete turbulent, the system can renew
to the state before impacted by external shear flow. We suppose that the
sudden stop sf sn external flow action may be an important triégering
mechanism of energy conversion and magnetic recoﬁnection. According
to the simulation results. An alternative transient reconnection .msdel has
been proposed, it 1s can be called _“ Transverse Shear Flow Driven
Reconnection “ model. it is more close to realistic magnétospheric
environment, has the property of transience, single direction and
localization. It causes the generation of many kind.of instability and flow
patterns, change the structure of local field and plasma. Reconnection
configurations are very different for different impacting time. The
application of the reconnection tc;'magnetosphere havs been discussed in
this papsr. Compared with space observation, multiple bipolar structure
of nonnsi magﬁstic field signature and wave excitation in the numerical
simulation are coincident with the transient events on magnetopause and
geomagnetic pulsation. The conclusion will be used to study
magnetopheric phenomena such as the variation of magnetopause
structure, magnetotail structure and substorm. It is very useful for

magnetopheric modeling and prediction of environment change.
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