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Origin and structure of the LLBL elucidated by the global simulation
#Takashi Tanaka®)
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Adopting REPPU (REProduce Plasma Universe) code level 8, we reproduced the solar wind-magnetosphere-ionosphere
(S-M-]) interaction when the interplanetary magnetic field (IMF) is obliquely northward, and investigated the relationship
between the low-latitude boundary layer (LLBL) and the projection structure of ionospheric convection cells. When the IMF
is obliquely northward, the ionospheric convection cells consist of a central lobe + round merging cell (which constitutes
the exchange cycle), a reciprocal cell on the opposite side in the morning and evening, a nighttime cell, and two viscous
cells at low latitudes. In the magnetosphere, the medium-speed LLBL is formed between the high-speed solar wind and the
low-speed magnetospheric interior. From the connection of magnetic field lines, the outer half of the LLBL is projected onto
the lobe cell, and the inner half onto the round-merging cell. From the origin of the lobe + round merging cell, it is estimated
that both the open and closed magnetic field lines in the LLBL have been the IMF until recently, and especially the open
magnetic field lines in the outer half have been the solar wind until more recently. It is not surprising that the LLBL contains
particles similar to solar wind particles. Such projection structure is consistent with satellite observations which show that
the outer half of the LLBL only appears when the IMF is northward, and that the nature of the particles is more similar to
magnetosheath particles. These results indicate that the LLBL is a passway for anti-sunward convection involving an open
magnetic field. The LLBL is Kevin-Helmholtz (KH) unstable, and KH waves propagating along the inner boundary of the
LLBL penetrate deep into the magnetosphere. This wave can drive two viscous cells, one in the morning side and one in the
evening side, which consist only of closed magnetic field.

REPPU (REProduce Plasma Universe) 2 — F LUl 8 {2 X - T, interplanetary magnetic field (IMF) &t Jb[a = DD
KGR — 5 E—EREE (S-M-D MHAEHZHEH L. low-latitude boundary layer (LLBL) & ZEHEE XL OB R
ZNTz, IMF &b & okf, BEEENRE VIR — T+ Y 4 7 V%K $ %) round merging L, Z
N FA RORENZ B % reciprocal b, HEEL, KEED 2 OO AL DEI 5005745, WAETIXEEDKGE
RO ENFRD N, RO LLBL 2B S N5, BAFROHEKA 5. LLBL Q013w — 7k, Wm0
' round-merging L IZHRE XN 5, 1@ — 7+ round merging ‘L)L DR HHEE T S ¥ LLBL (5 2 B I57 & B
JRE, HCHRIEEFTIMF TH o725 DTH D, FHIHET ORI L D BEETRGETH o b D e HEE XN
%o LLBL IZKGREK FIZ =R T EET 2 DU ARTH 5, ZOHFEMIEIX. LLBL O 531% IMF LD RiD AR
N, WFOMBERFEIDI7 2 P —XfFITEVE WS EEBN L . consistent TH B, TN HDOFERIE. LLBL ki
BRS  G KKGBREROL— b TH B Z 2 ZRLTW5, LLBL i Keivin-Helmholtz (KH) RZETH b, LLBL
DANRBEF I - TIEM S 2 KH R, WSBENERICEIRES 2, ZHhiCXo T, RGO AD» 5725, F15 2 DDk,
HrnERE 5,



