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EHRXWIZOHE Interlinkage of IMF and closed lines
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2-null, 2-separator #E1E (EKBEOEEREE)
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IMF-open separatrix = cylinder
open-closed separatrix = torus
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Open/closed field line regions in the ionosphere. An “island” of a closed region is seen in the polar
cap in both hemispheres. The two islands are geomagnetically conjugate.
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CHAENTNS? TRAHA2EDFRANFREFITES (level 6MDHI) ;!

First, a quasi-steady magnetosphere was obtained with an IMF strength of B=6nT and a clock angle
of 8=-45° (By<0), and then these parameters were changed stepwise to B=13nT and 6=-70°.

Northern Hemisphere null multiplication
4

No. of nulls MTypeA  MTypeB

Srmmninng

240 250 260 270 310 320 330 Tlme

multiple nulls with the same (min)
sign in both hemispheres

w
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Southern Hemisphere null multiplication

No.of nulls MTypeA MTypeB

SUARARARRANARRERIIT

240 250 260 270 280 290 300 330 Tlme
(min)
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There are three A-type nulls
in the Northern Hemisphere.
¥ surfaces do not expand in
some directions, indicating
the presence of a separator.

Null A, =,

A,

~ 5, does not expand
beyond the initial circle.

Null A,, =,

Y5 ceases on the green line.
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Y, Xy, and X, are almost on the same surface. Although they overlap to some
extent, there are boundarles (pseudo separators) betweeh the three. i




Interpretation: Connection of nulls with the same sign

The shaded area may be a null line or a null region and cannot be represented by the first
order of the expansion (i.e., Jacobian). It requires higher order expansion such as Hessian.

Double A saddle connection Triple A saddle connection

pseudo-separator pseudo-separator

TA

pseudo-separator

L& null region
\\\\ ("hole”) YA

A8 null region
z\\\\ ("hole”)

pseudo-separator

Jacobian 1 Hessian 1

B(r)=0+(VB), -r+5(VVB)0 IT +g(VVVB)0 rrr e
det(VB), ~0 in the null region.
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HRMIZIE, RBEEICE, 4-null,
8-separator MDHEE TRBATES.
REDERNDHEBE)LT'SE
M ERRT CENEREEDR
HEEHNS.

Figure (a) shows the usual 2-null, 2-separator
structure viewed from the tail, in which space
is divided into four topological regions (IMF,
closed, north lobe, & south lobe) by the
separatrices. When a disturbance impinges on
the magnetosphere, the nulls duplicate in both
hemispheres to form the 4-null, 8-separator
structure [Figure (b)]. The number of
topological regions in this case is ten. The field
interlinkage on the nightside can be explained
by the red closed line and the green IMF line.

ERICHENTS, O FHES, O EBEDLCE

M2 RIZT7E5 (FEED-HOERTITEER).

(a) 2-null, 2-separaror structure (By < 0)

North lobe
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THEIR 4

separator

separator

South lobe

(b) 4-null, 8-separaror structure (By < 0)
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Night closed
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