AU N AU

Inner Magnetosphere

2,55
Ling-Hsiao Lyu
Institute of Space Science, NCU

2011 October Space Physics |



At

» NERVRSIBEEAE
« N. N ERMIBHT
° %ﬁjl\ﬁﬂa\ Eﬂ?‘é”a’\




BB e EE (BPRERIIR SRR

ARG EH KL E HEKBRS
WRHPTER - (J) EMRDROBE,
BEHIRITE -
B

I @hERAY
HEERE IS
Corotation

electric
field

SIS T-’%)?Pg
KRS SRR EN
BRIXE -




Co-rotating Electric Field
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Corotating Electric Field




Diamagnetic Currents in the Magnetosphere
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FIG. 10.15. Variation of
the nightside plasmasphere to
varying levels of geomagnetic
activity as measured by OGO 5.
(Adapted from Chappell, 1972))



Drift Motion and Alfven Layer

* Drift motion of the low-energy particle is
mainly in the E X B direction.

- Drift motion of the energetic particle (S
BERIF) is mainly governed by the grad-B
drift and curvature drift.
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Alfvén Layer
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Alfven Layer of Low-
energy Particles

Noon

FIG. 10.25. Drift paths
in the equatorial plane for
particles with =0 and a
uniform electric field of 0.3
mV-m~'. The positions of the
magnetopause and the
forbidden region are indicated
by solid lines. The distance
between successive dofs is
the distance a particle drifts in
10 min. (Adapted from
Kavanagh et al., 1968.)
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FIG. 10.16. Average
shape of the plasmasphere, in
the equatorial plane, as
determined from whistler
measurements. The diagram
represents an observational
average for moderate and
steady magnetic activity
(K,=2—4). The plot is based on
whistler data recorded at Eights
and Byrd, Antarctica, June—
August 1963. (Adapted from
Carpenter, 1970.)
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Alfvéen Layers of Energetic Particles
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FIG. 10.26. Drift paths
for positive and negative hot
magnetospheric particles. The
view is of the equatorial plane,
with the sun to the left. The 3
separatrix between the hot — _ F » cin o+ HBoRz
trajectories that lead from off of S ¢ gr’
the magnetotail to the dayside

magnetopause and those that

circle the earth is called the
“Alfvén layer.”
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FIG. 10.5. Averaged
radial profiles of O*/H* density
ratio, as measured from the
ISEE 1 spacecraft. (Adapted
from Lennartsson and Sharp,
1982)
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Grad B Drift & Curvature Drift
of the Energetic Particles

» Grad-B drift and curvature drift of the
energetic particles ((SEERLF) in the dipole
magnetic field can increase the ring
current intensity and result in partial ring

current. :
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Partial Ring Current
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RZEBFBVERER(Space Age)

. EEINET V-2 rocket in 1942
- BBIAGSEHZE“RFE—IR”

Sputnik 1 in 1957 (Oct. 4)

« ZEBANSHERIRR—IR
Explorer 1 in 1958 (Jan. 31)

 Explorer 1 & K3EIR
Van Allen Radiation Belt ;B X {@#g514




Van Allen Radiation Belt
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Equatorial omnidirectional
electron flux versus L shell for
the AE5 solar-minimum
radiation-belt model. The flux
curves are labeled by threshold
energy. Each curve gives the
total electron flux above the
specified threshold. (Adapted
from Spjeldvik and Rothwell,
1983.)

(Righf) F1G. 10.14. Radial
distribution of proton
omnidirectional fluxes in the
equatorial plane, according to
the AP8 solar-minimum

radiation model. The curves give

total fluxes above various
threshold energies from 0.1 to
400 MeV. (Adapted from
Spjeldvik and Rothwell, 1983.)
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Comet Shoemaker-Levy 9
broke apart and collided
with Jupiter in July 1994.




Waves In the Inner Magnetosphere
(Golden, Spasojevic & Inan, 2009 JGR)
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Waves in the Inner Magnetosphere

(Thorne, 20010 GRL)
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