C: =1

KGR T 7 X~ LR E 7 X~ 0 RN A g D3 FAE T 5 HERESE &8 R
[ ClX, WAERZE THD Kelvin-Helmholtz (KH) REZEDFIE S D & & %
HBNTWA. IEETIIVAT A NMEES Y 7 A Z —FEOBIHENT X - THIBREL
KIEBESR THEBRICKH REEICLD|E AN DHHEDRHER I TS, KH
AL K 2 KB 2 i 13 A0 ) & SR MBS R KGR T 7 X~ 2R
BNICGIE DS T ABEEA2 7o AOVUESE LTEZ LN TS, MHD
DO HEG LV KH O KEER BT 0HEE QB OE X O 8 FRETH
% & 2 BT & =(Miura and Pritchett, 1982). & Z AN EBROBHITH LN D
KH O RI3ERe L BERIZHEARE R OIENY ThH Y (e.g. Hasegawa et al.,
2004), Z LD e KSR O BRGERIIAR MR ST v, A THEEICE
HBRTIIRAENTROVERLRKH R EDO LS ITBET HO0ZHET I =
L—va VTR D Z L, MRERIED D OKER T T X~ Ok & WGk d
5 ECEETHS.

AHFFETIL, BRI » THEBICRAET 5 Z2HO MR O A RIBRENE
BRICBLA S LD X 0 2 RHIBSRZ AT 5 2 E M ATHEDN E D AR D721,
FTIFEPBERRICBWTIENNT VA ZART 2 & THEAH SIS A BRE O
DAERD 2KTE MHD ¥ = L—3 3 V&7V, Boxsize 12 X » THEIEBRICE
BT B EFRT. TORR, BRI T2 HmOEBEN R RKEEREED 4
BED HRELIARD EWMBPEEST AN OTIIZR D, ZNE TR THNAE
— RCTHEATWZIROAEEROETRELS 725 Z Enboolz. UL
THZIZBEDOREICRANGFET D720, NHOEEZ LR DB OICRANE
CTele®H &EEZ b5, YO EEDIEFORRIL 05 T, AN L & DR
BT B3 508, RHREECOFI ERFICED 6T LREIX 0.7 TH D Z L3 pno
7o, ZOERMEIZIHMOMRILS EIRE > Z & Exfiii LTV 5.

W, R OBLFERZRERE L L CIHFEHR TRMBANEL I e bR T 56k
Ba Tl KR, FMREFE UL SEORRIIE ERBFIEL, BRI
M 05 CRIAESERD EIREN 0.7 LRIUTHo7o. 2O EREIZFET D2 LI
KV IEFEIRICBONTHERMNERICREET L2 L1dn, RRKEKED
BEREOWPE VRO CAEUHT 2 Z ERbhotz. ZORRITEED
BUOFRERZIFFT 2D EBEZHND.




Abstract

The Kelvin-Helmholtz instability (KHI) is a hydrodynamic instability exited by the
velocity boundary such as the planet’s magnetospheric boundary, which exists between
the stagnant magnetospheric plasma and the solar wind plasma. Indeed, at the Earth’s
low-latitude magnetospheric boundary, in-situ spacecraft observations have shown the
existence of MHD-scale vortex-like flow patterns which are believed to be produced by
the non-linear development of the KHI. These results strongly indicate that the KH
vortex plays an important role in the local entry of the solar wind plasma across the
Earth’s flank magnetopause.

However, wavelengths of the observed vortices tend to be considerably longer than the
predicted one by the linear theory. While the large-scale development mechanism of the
KH vortex is still under debate, the coalescence process of vortices has been one of the
most important candidates.

In this study, to understand the large-scale coalescence process of vortices, |
performed two-dimensional MHD simulations of the vortex coalescence in the large
simulation box with both periodic and open boundaries. As a result, | found the upper
limits in the growth of the total pressure and in the aspect ratio of vortices. The limits
are associated with slowing of the coalescence process.

I carried out simulation in different system sizes with periodic boundary. When the
simulation box size was four times the wave length of the fast growing mode, high
pressure which was made by initial perturbation reached a limit for the first time. The
limit value didn’t change whenever the box size becomes larger. | carried out in the
largest simulation box in this study with open boundary. | found that there was the same
upper limit as the case in the periodic boundary. For this upper limit, even in the open
boundary case, vortices couldn’t become larger in a shorter period of time than expected.
Instead, vortices which wavelength was several times the predicted one by the linear
theory could remain for a long time. In addition to this, | noted whether the coalescence
process of vortices can produce large-scale vortices as observed at the Earth’s

magnetospheric boundary.




