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Interior Structure of Flux Rope

Fig. 4. Inferred magnetic structure of a Venus
flux rope. The field is weak and azimuthal in the
outer regions becoming much stronger and more
axial near the center of the rope (Russell and
Elphic, 1979).
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y >1
(Osherovich et al., 1993a; 1995; Farrugiaet al., 1997)

y <1 (Osherovichet al.,

1993Db)
MHD y >1
(Wu et al., 1997; Odstrcil and Pizzo, 1999; Vandas and Odstrcil, 2000)
2 y ~5/3
y <1
y <1



(Osherovich et al., 1993a; 1995;
Farrugiaet al., 1997; Vandas and
Odstrcil, 2000)

R= Ry(1+t/ty)

B, = sByJi(ar)/(1+1t/ty)
Bz = ByJy(ar)/(1+t/ty)?
Vr = r/(t+ty)

Jo(eR) =0
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Osherovich et al. (1995)
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Osherovich et al. (1995) ( )

f
f.f £ D, (12)

f+nf/2>0, (13)

(f+nf'/2) <0. (14)
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Osherovich et al. (1995) ( ) ven i
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Figure 3. Five effective potentials parametrized by y = 5/3
and different values of «, as indicated. Parameter « increases
from top to bottom. The heavy trace corresponds to the

critical value of « (= 0.47).
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Figure 4. A schematic showing in x~y space the possible
modes of evolution of a flux rope with maxima of the
magnetic field and gas pressure on the symmetry axis. The
curve labeled ‘‘c’’ represents the locus of the critical value of
« as a function of 1.
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vy = NY,

v, = £y,
By = (—nf/2)"/*y~2,
B, = (2uSD)"?y~?,

p = _Gin—ly—S?

P=KGy™,
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G = aexp [—c:(fn2 + fz)] ,

P = Kaexp {—c(rz + zz)/yz] y .

p = 2acexp [—c(rg + zz)/yz] y .

(29)
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Bg ~~ y_l

Bg ~~ y_g

Force-free

(excluding elongation)

(including elongation).
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f = BH{Ji(ean) + Ji ()}, (34)

y=5/3

By = Boi(aR)/ [(1+1/t0)” + K/(ct5)| (44)

B. = BoJo(aR)/ |(1 +t/to)* + K/(cit})| , (45)

where By = By /(c112), a = ay/(e112)/?, and R =r/[(1 +t/to)? + K/(c22)]"%.
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K- 0 (-0 )
By = BoJi(ar/(1+1/t0))/(1 +t/to)?, (46)
B, = BoJo(ar/(1 +1/t0))/(1 +t/te)% (47)
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By = BoJy(ar/(1 +t/te))/(1 + t/to),

By = BoJi(ar/(1 +1/t0))/(1 + t/to$2)
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( )
R = Ro(1 +t/1y),

U = Up€y,

v, =p/(t+t) (p<R),

B = B@Ew + B(EC'}

B, = sBoJy(ap)/(1 +t/to),

B¢ = BoJo(ap)/(1 +t/to)*.
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Feb. 8, 4:30 — 19:30

Vsw= 414.3 km/s
By~ 22.2nT

s -1

R,= 0.0922 AU

¢ = -10.8 degrees
¢ = 64.6 degrees
p= 0.224

72 = 0.0290

17
14

Vsw= 414.3 km/s

Bi= 226nT
s -1
R,= 0.0802 AU

¢ = -18.0 degrees
¢ = 65.5degrees
p= 0.264

2= 0.0234
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flux rope at t=t,

Spacecraft trajectory
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2 MHD Y
force-free 2
B, = sByJ,(ar)/(1+t/t)) — B,= sByJ,(ar)/(1+t/ty) °
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