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Table |

Periods of Etomagnetic vamations

Penod/sec.
1ai?
1o'®
105
14
10'3
1012
10l
1019
g
108
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0%
108
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10!
10!
10!
10
101

Tabke 2

Ovign

wternal and dipolar; dipolke teversals

wternal, non-dipolar; secular vatiation

exlernal; magnetic sorm:
extenal; diumal vanations
cxiemal; magnetic substorms

} extemal; magnetic putsations

external; ub-acoustic

Clasiification of Magnetospheric signals

Name

Period of rise time {secz)

Frequency Name

SHF - CH: (]|
UHF 0.3-3 GH; P2
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HF -0 MN: [ )
MF 0.3-3 MH: Pcs
LF 30-300 kHz

VLF 3-30 k2 Bl
ELF 3-3000 Hs P2
ULF <3 Hz =, 56
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‘Table 1. Eigenperiods in seconds for L= 6.6 and #y = tjcm?

First harmonic

Second harmonic

Density index, m
Time of Right

Toroidal mode (f=0)

3 4 6
45" 49" 65
57 59 65

Guided poloidal mode 78 81 89

3 4 6
2 25 13
24 26 1
24 26 n

Refetences * Warner & Orr (1979

Al ather values from Cummings et al. (1969)

Fig. 1. Some typical eigenperiods for standing waves in the latitude
range 45°-70° with the plasmapause located at 60° (L=4). GP!
and T/ are the fundamental guided poloidal and toroidal cigenper-
iods; GP2 and T2 are the second-harmonic guided poloidat and
toroidal eigenperiods. The squares represent the estimated periods
of surface waves 4t the plasmapause for four different posilions
of the plasmapause corresponding to different levels of magnetic

activity
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Fundumental toroidal mode period for geomagnetic Lati-
wmdet from $0° 10 74°. using the model of W, P. Olon and K. A, PfL-
et (uapublished manuscnpt, 1577). Periods are given for severad lo-
cal times from midnight 16 toon and compared w0 dipole model
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Fig. 3. 2, A schematic representation of the variation of geomag-
rictic pulsation eigenfrequencies with latitude. b. The idealized pre-
dicted variation of phase with latitude for a forcing wave corre-
sponding to @, in & when steady state conditions have been
achicved. {Orr and Hanson, 1981). The ten equispaced station loca-
tions AA to Al are used in the model studies presented in Figs. 11
and 12
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EVEN
MODE

H: ANTIPARALLEL D:PARALLEL

Symmetry relations at conjugate points for oscillation of
he lines of force in the uncoupled guitar string analogy (after Sugiura
ind Wilson [1964)). Here H is the horizontal north-south component,
J is the horizontal east-west component. The arrows show the dirc_c-
ion of the magnetic perturbation, and the dotted lines show the Auid
lisplacement.

Ulmmlmm|
STANDING QSCLLATIONS N A DWOLE FELD

P . Bretic
the c!_tttl‘ic field perturbation is symmetric about the equator

sccond harmonic. The opposite is true for 4.
{ARer Southwood and Kivelson, 1981).
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Fig. 4. Schematic views of the shape of the
field lines for the first three azimuthal har-
monics, loocking toward the earth. The longer
horizoncal line segments indicate the equator;
north is at top. The fundamental, n = 1, is
shown in the left view solid trace when it is at
rest at the vestward limit of its motion. At
that time the electric component and the plasma
velocity are zero. :-The magnetic field pertur-
bation above the equator is toward the east, as
is shown by the vecttr labeled Bg. At the
equator the field line is perpendicular to the
equacor, and the By perturbation is zero. 'The
perturbation is toward the west below the
equator. The dashed line shows the unperturbed
field line in the direction of the dipole field,
By, at the midpoint of its motion toward the
west. At that time the electric wave component
Er is at its aaximum value pointing radially
outward, and the plasma and field line velocity
are maximum toward the west. There is a node of
the By perturbation and an antinode of E at the
equator. The n = 2 harmonic, in the middle
panel, shows the magnetic field at its greatest
displacement (solid line) and at its greatest
velocity (dashed lime). There is an antinode in
By and a node in E, at the equator in this case.
The E; and v vectors apply to locations above
the equator. They are reversed below the
equator. The By perturbation vector is west, as
is shown, between the By nodes below and above
the equator; it points east between the By nodes
and cthe ends of the field line. Similar conven-
tions apply to the n = 3 view on the right. The
September 30 observation peint is below the
equator in these views and below the By antino-
des in the n = 3 view.
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Fig. 5. Solution of the toroidal equation for the wave electric field
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the secoad harmonic (Cummings et al, 1969) with m=3
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In each set of hodograms, five points correspond to 10 s
{aller Lanzerotti et af. [1972)). (@) Odd mode Pc 3 event observed at
1037 UT December 17, 1970. (5} Even mode Pc 3 event observed at
0926 UT January 11, 1971.
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Sensecs of polarization in the horizontal plane of Pc § micropulsations as
& function of local time and ¢

with fr

S 7 % :315|;;97|
LOCAL TIME

ic latitude (after S er al., 1971, This plot

is for pul
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r

GEOMAGNETIC LATITUDE

) ) ) NG

L\
| a8

of\ 08 ]
b, as
0§ - ]
WAl MV
0 3,6 9 12 5,18 21 24

a 3 6 9 12 135

16- 28 MMz BAND

1

e

28-36 MM BAND

N

e

7.5-16 muz_BAND

7 08—

21 24

JANUARY & 1972 uT &

Contours of equal relative intensity of magnetic

power (H component} in each of three frequency bands as a
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COHERENCY ANALYS 1S (AR)
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Fi:gurc 6. The field aligned currentcs flowing intoe and out of the
ionosphere associated with a field line Tesonance region. The lowver

picture shows the situation a % cyele later than the wpper picture.

Figure 7. A schematic representation of how the field uligned currents
in figure 6 are closed in the icnosphere. The field aligned and Peder-
sen currents form a solinoidal current which has no magnetic signature
on the ground 1f the fonospheric conductivity is uniform. The ground

signature {s the result of the Hall currents which close in the ifono-
sphere,
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An unstable inverted ion energy distribution originating in the magnetospheric tail can excite even
mede hydromagnetic standing oscillation as it convects past the dusk terminator. The wave particle coupling
is duc to a resonance between the particles' bounce frequency and the eigen frequency of the field line. The
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regression respectively. [From
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