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[-10 A multisatellite study of Psc oscillations

Mot 5. kAT A
(g8 K1)

Simultaneous observations of magnetic pulsations have been made by multiple

. . tud

geostationary satellites separating about 20 degrees in longitude. Present study
. . ,

is focussed on coherency and phase differences between the oscillations of Psc's

simultaneously observed at the different satellite positions using auto- and

cross-spectral analysis.

The majority of data shows high degree of coherency in the oscillations of Psc,
especially in the azimuthal component of the magnetic field and also in the 1lst

and 3rd dominant harmonic oscillations of Psc. However, the coherency cjlecreases
generally with increasing the longitudinal distance between the satellites.

i £
Some of the data indicate a clear phase difference between the azimuthal componen

These facts imply a localized field line resonance even in Psc oscillations.
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VLF emissions observed by ISIS satellites during severe magnetic storms
in July and September, 1982
BIRTM, PR, VOB A LR (RIETT)
T. Ondoh, Y. Nakamura, S. Watanabe and T. Murakami (RRL)

There occurred severe geomagnetic storms on July 14, Sept. 6, Sept. 21 and Sept. 27,
1982. We report bhere storm effects, that is, auroral-type hiss, hook and chorus
observed in mid latitudes by ISIS satellites during these magnetic storms.

In mid latitudes, the S kHz narrow-band hiss is only observed around the plasmapause
for guiet times. An auroral-type hiss appearing at frequencies above 7 kHz was
observed at geomagnetic invariant latitudes from invariant latitude of about 38° to
about 48° by ISIS-1 during the main-phase of July l4. The electron energy, Eo
generating the wide band hiss is given by E, 2 (250.f.fﬂ)/f; which is derived from
the Cherenkov condition of V > <¢/n and Ee= 250(V/c)2 keV, where V is the electron
velocity parallel to the magnetic field, ¢ the light velocity and n = pr/TTfh the
whistler mode refractive index. If the auroral type hiss above 7 kHz is generated
at altitude of 4000 km on the geomagnetic field line of L = 1.87, then E_, 2 4.4 keV
where local f, = 316 kHz and local Ep= 402 kHz for N = 2 x 103/cm3.

On the other hand, increases of sporadic-E ionizations were observed in the main phase
of July 14 storm at Wakkanai (geomag. lat. 35.3°N). Precipitating electrons of 5 keV
can produce the maximum sporadic-E ionization at altitude of 110 km. Thus the
precipitated electrons producing the sporadic-E in mid latitudes during the strom
main-phase have enough energy to generate the auroral-type hiss in the plasmasphere.

In fact whistler echo trains were observed at invariant latitude of 47.2°(L = 2.17)
together with the auroral-type hiss in the storm main-phase of July 14. This means
that the auroral-type hiss occurred in the plasmasphere since whistler echoes occur
only inside the plasmapause. A hook emission and auroral-type emission were also
observed at invariant latitude of 30.1° by ISIS-2 in the storm main-phase of Sept, 6.

In the storm main-phase of Sept, 22, multiple choruses were observed at invariant
latitudes from 47° to 53° by ISIS-2. Auroral-type hiss appearing at frequencies above
7 kHz was again observed in the storm main-phase of Sept. 27. This hiss may be
generated by the Cherenkov radiation from precipitating electrons with energy above
6.6 keV at altitude around 4000 km on the field line of L = 3.l4(invariant latitude of

55.7°).
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| —37 POLAR ION STREAMS OBSERVED BY DYNAMICS EXPLORER-1

Tsugunobu Nagai
NASA/MSFC and Japan Meteorological Agency

The Dynamics Explorer 1 satellite was launched on August 3, 1981 into an
elliptical polar orbit with apogee at 4.6 Re(geocentric). The Retarding Ion Mass
Spectrometer (RIMS) on DE-1 began making routine measurements of low-energy ions
on October 7, 1981. The RIMS instrument consists of three nearly identical sensor
heads which contain a retarding potential analyzer followed by a magnetic ion mass
spectrometer with two channel elctron multiplier detectors. The three sensor
heads are positioned with one head (radial) perpendicular to the spin axis of the
spacecraft and the other two parallel and anti-parallel to the spin axis permitting
the three-dimensional measurement of plasma parameters.

In the period from October to November, 1981, the apogee was above the northern
polar cap and observations of ion streams associated with the prenoon cusp, the
polar cap, and the premidnight auroral oval were carried out at altitudes of 1.2 -
3.5 Re. Theorists have predicted a low energy (1-2 eV) H+, Het ion outflow from
this high latitude region. However, the satellite is normally positively charged

so that only some accelerated ion flows from the polar ionosphere are observed.

They are:
1. 0" outflow in the polar cap (energy is less 10 eV).
2. Energetic ion flows in the polar cap acceleration region (the polar cap arc).
3. Energetic lon flows in the plasma sheet.
4. Energetic and low-energy ion outflows associated with the cusp.
Characteristics of these ion flows are discussed.
Measurements on October 14, 1981 provided an opportunity for observing the
polar wind on open magnetic field lines (by applying a negative bias voltage to
the aperture of the ion detector to overcome the positive charge of the spacecraft).
We also present characteristics of the polar wind observed on this day and the

relationship between the ‘'classical' polar wind and the 'accelerated' ion flows.

This is a joint work with Drs. C. R. Chappell, J. L. Green, and J. H. Waite, Jr.

(Space Science Laboratory, NASA/ Marshall Space Flight Center).
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R. Gendrin (CNET), K. Quest (Los Alamos)

Experimental results obtaioned io the equatorial wagnetosphere with both GEOS-1 and 2 aod
ATS-6 spacecraft show that there 1s & close cobnection between the existaoce of electromagoetic
ULF waves ilo the Pc-1 frequency range and the observatioo of suprathermal Het fobs. It was
therefore tewpting to simulate the processes by which energetic avnd aoigotropic protons geoerate
ULF electromagnetic waves which subsequently may ioteract with the cold particle population.

We have implemented a 1D hybrid electromagnetic code in that purpose. The simulatioo

asgumes a periodic system with uniform ivitisl wagnetic field. The cold isotropic protoos and Het
ioos and the hot anigotroplc protons are treated as particles, while electroos are aseumed to be
an luertialess fluid. The parameters of the simulation are : ov(Het)/u(H'cold) = 0.2,
n(Hot)/a(dteold) = 0.1, inicial cold particle eoergy = 3eV, ivitial hot protoo parallel

evergy = 17keV, ioitial anisotropy = 1 ( T /T; =2 ).
The results are as follows. Duriog the ioitial phase waves grow at a rate which reasonally

Saturation is reached when

At that time cold protouna

agreee with cthe value obtsjived from a livear stability avalysis.
voolinear trapping of hot protons suppresses the livear growth rate.

aod He' 1ovs have gaived a small perpeodicular energy which is the ouve veeded for suscsiviog the

current assoclated to the wave field. After that phase, ss seen iv Pigure 1, cold particles

contivue to be heated at the expense of 8 loss of energy of the hot protons.
much more heated in the perpendicular direction,

But Bet iovs are

Phage—space plots io Figure 2 show the tendeocy
of Ret lons to be trapped by the wave.
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An interpretation on the polarization of Pc 4-5 pulsations in dipolar coordinates

Fite-n BIEE <5173 T 4-S ARBH o FA1E 2 202 » — > 2 FFFA

H.
Department of Physics, Hyogo College o
Pulsations with azimuthal mode and radial mode
in dipolar coordinates are discussed. The stand-
ing oscillation of Pe 4-5 can best be described
in terms of the orthogonal dipole coordinate
System (/Lk. Y, 45) 3

The unit vector ex« is parallel
to the field line

o » ey is in the direction of the
Principal norma) to the field line,

. and N is in
the azimutha] direction,

i The coordinates are:
\7_= SInB/r, which is consrant along a dipole
field line,)-(.= cosG/rz, which is constant along
°% orthogonal trajectory of the dipole field line

» and i ;
$ ., which 1s the ordinary azimuthal

Spherica) Polar coordinate,

Netic field js given by B =
r)(1+ 3 ctssze)l/2
(rig; $) are sphey
The waye electric £
» whera y
M E g gy
and azjimep,
the electyy
the effecy
negligible.

The background mag-

M/
and M is the dipole moment.

B ey , where B
ical polar coordinates.
eld E is given by £ = - v X B
9/t is the velocity of the wave,

e displacement vector. We assume time
4l dependence of the form ei(ut_m@ s

¢ field parallel to B, E, is zero, and
of the displacement parallel to B is
The linearized equation of Faraday's
ten under infinite conductivity:

B = VX (¥x )

19 55 reursy

that 3 ’ »
at is, Bll = (5}‘“ By, BP) where
Bu=l [2
on hvh¢[.37("¢33/) ~ LM.L»B}H , (2)

Be=~_L_ 2

By=_L_ 3
e by SR (B3

(3)
(4

i aTre sca) *
i ¢ facto
Azimutha) poq, =
~2imithal moge
The conditj
lon of thi X
we have 18 mode is B,a0. From (3),

- C»)
§Q hg B

where c(v) ig function o
that is, y

L [t —mm
2 $)
J
£, For v constant,
leh = x| ) ;
dish o5iN'G where T, 1s the geocentric
€¢ to the equatorial €rossing point of the
» the distribution
given by
Lfwt=mg )
s

field line under consideration
cf}y along the field line is

3, = F swf (¥)
Y B (1136s0) %
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where Bo is the field strength at the equatorial

crossing point of the field line. From the
condition of incompressible fluid, v-F =0,
assuming E}(f_\_o, we obtain
| B o (v Awt—me)
?4’ = Ry aY B™ :
Finally, we have
S| i_ 2) C_MJ} Awt—m@)
Bé = o Fpchy aﬁ{%\l[ g= Jf € ’
A_‘{WT-/M¢’)

z

(

Bu= B }—(—5;) cve
/1/1147 Y

This mode has compressional component, 5« . dus

to inhomogeneity of the background magnetic field

,and is elliptically polarized.

Radial mode

Using similar procedure to the case of azimu-

thal except the condition of By = 0. We have
} DY) AMwT=md)
LY/
¢ hy B >

which is rewritten along the field line by

}4’:

We also have
5=

By=

ksine Dlv)
;/-0580

5 o0, dVJ' CA‘(UJ{'-”'N?)
L)

(
@) [[5r}e7

B
It is found that the compressional component is

Alwt-me)
(S-4

.

A B

“he

DY)

’

A‘(WT“*)
‘e
)

,/(/n( o

associated with radial mode and this mode has

linear polarization. pgY) is function of Y.

+h/u~——)”3/ (1+3s*p) %
hy= b/ [(1+3c0570) 7> Sin6 ]
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Abstract
The rise of parametric decay of electron cyclotron harmonic waves (ECHW’'s)

Was previously verified by numerically obtaining the coupling factor of the relating
three-wave interaction and the threshold level of the pump ECHW based on the theory
of coherent wave-wave interactions. In this presentation some results of similar
analyses for Plasma parameters of the jonospheric F-region are reported. Figures 1
and 2 shoy the computed coupling factor and the threshold level for the parameters
used Corresponding to the altjitudes of 200 km and 400 km tabulated in Table 1.

Table 7, Plasma parameters corresponding to the ionospheric F-region

Altitude

Ion v V. Veai
Magnetic  Electron Electron cemperature en in e
field density temperature P
200 ym 0.532E-4 3 1600 K 800 K l.1e2/s 6.0/s 6.BE2/s
400 knm 0:4355_4 'g iggi%;;} 2000 K 1000 K 1.7/s 0.29/s 1.2E3/s
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Fig. 1. Results for 200 km altitude. Fig. 2. Results for 400 km altitude.
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I-22 SEM B H Wt (2 o> T
SEM MAGNETOMETER

| o %6
BERR (WER) « DHE (KA5E) | 2GES (his Lo

i) « WiBBAs (Fig bl

T. Ondoh (RRL), S. Kokubun (Tokyo Univ.),M. Kuwashima (Mag. Obs.) H.Yamada (NASD)
The SEM magnetometer of Fluxgate type and the ring core sensor for a geostationary
Satellite have been developed as one of the Space Environment Monitors(SEM) with
S SOt M. Ml nbe and Mr. M. Tada, Meisei Electric Co., Ltd.
Heasurement of geomagnetic H- or p- field by the SEM magnetometer was conducted at
Kakioka Magnetic Observatory for August and September, 1982, simultaneously with the
KASMMER, standard magnetometer of the observatory. Observed results show very good

a
9reementg between the both magnetometers.

e R
PeCifications of the SEM magnetometer are as follows ;

Measurement range * 500 nT
Resolution 0.5 nT
Noise lever 0.5 nT RMS
Stability of zero-level ¥ 0.5 nT
Linearity 1 x 1077
Drive frequency 15 kHz
Stability £1x107°
Offsat Circuit
Measurement range + 64000 nT
Step level 500 nT/step
Step number 256 steps
DEEsot voltage + 5V ( 8 bit control by D/A Converter)
Measurement output Analog + 5 V

Power Source Vvoltage v
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In a series of works, a computer diffusion terms which have | E?iﬂ
code to model linear response of global simplified in terms of Rayleigh Lricts
scale atmospheric waves in the middle and  Newtonian cooling in (b) iég
atmosphere has been worked out. As was retrieved. It is seen that the resuth
stated in the previous abstracts, indicate fair agreement between thz
coupled primitive eguation system is codes though the differences AN T oo
solved which differs £from the first assumed dissipation coeff1c1ent56iglly
version where an algebraically rise to slight discrepancies espe
manipulated equation for a single at higher altitudes.
unknown has been treated (Lindzen ang d of the
Hong, 1974; Aso et al., 1981). The Propagating (1, 1) moCe A 1y
present approach is very much similar to diurnal tide has also ‘satls 2% heric
the cmprehensive works on tides by been calculated for no wind h?glsP size
Porbes (1982a, b) and other related regime using  smaller LA tical
ones (e.g. Hong and Lindzen, 1976; conforming to its 5h°rtez£ Vgiurnal
Forbes and Garrett, 1976). Our aim is wavelength. The structure © uld be
to complete the code, review it (e.g. tide for wind conditions coherical
from the viewpoint of computational determined by using the full spability
efficiency), and to wutilize it in model as far as the computer gggomitant
quantitative analyses of various permits. In that case, ©

atmospheric waves observed in the middle
atmosphere, e.g. tides, two-day waves,

stationary planetary waves and other
global scale waves.

In the present report, results of
various numerical runs and comparison
with earlier ones will be summarized.
Ag an example, the altitude profiles of
solar semidiurnal northerly winds in the

equinoctial no wind case are compared in
Fig. 1

between (a) the present
(hemispheric) code, and (b) the first
version code. The forcing is the
fundamental (2, 2)  mwode. In (a),
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5
negative modes can better be resolved a

previously shown.
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Non-migrating tide due to Earth’s topography
Toshitaka Tsuda and Susumu Kato
Radio Atmospheric Science Center, Kyoto University
% . and colatitude. The solar radiation flux
International co-observations 'of varies sinusoidally along colatitude for
‘adatS(;S radar, meteor radar and partial equinox condition. So that, the heat
reflection radar) have been carried out input J is expressed as
in November, 1981 and May, 1982. Results
were compared with each other to inves- J=T(6,0)x siné X exp(i(Rt+9)) (1)
tigate the global pattern of the tidal
waves. There were significant disagree- where 2, 6 and ¢ are Earth’s angular vel-

ment betweeen observation and theoretical
eXpectation. Non-migrating component
which overlaps on the normal tidal modes
has not been fully taken into account in
the present theoretical models, so that,
1t has possibility of explaining the
Complicated observed pattern. Kato et
al.(1982) studied thermal excitation of
'i‘g“‘m«}grating diurnal tide by assuming an
. ealized heat source localized near the
d?“at‘?!. _ They assumed that the land-sea
atgtnbutwq causes localization in radi-
e é’e heating by water vapor and thermal

Nduction due to turbulent eddies. Their

’s"g;: conclusions were (1) when the heat
the ce Spr:'eads_considerably in latitude,
P non-migrating tide stays over the
charce' §nd (2) non-migrating tide |is
Yeq :ctenzgd by short vertical wave-
b gths yhich is attributed to an en-
la‘t‘?emept of higher order modes by the
thili:t.‘lc'hnally localized heat source. 1In

8 papexr, we have 1investigated the

::cit?tion of non-migrating tide due to
t'tth s topography by using the classical
idal theory.

p The 1land-sea distribution is repre-
tinted by a function T by assigning 1/8
land/gsea at every grid point whose

SPacing is one degree for both longitude

ocity ~colatitude and longitude, rés-
pectively. The heat source has been €Xx-
panded into series of Fourier compoaen!_:s
in longitude and Hough functions & =~ 1n
colatitude as follows:

19 2@
J=( & ( r C
m=-19 n=-208

m _m :
n o) X exp (img¢))

x exp(iat) (2}
m and n are logitudinal wavenumber
Hough mode number, respectively.
Figure 1 shows a recomposed land-sea
distribution of the Earth by using waves
0f m of -19 to 19 and n of -26 to 28,
Iﬂvestigating the expansion coefficient
c", the migrating component is large 1in
tRe southern mid—latitude region. While,
the westward propagating wave with longli-
wavenumber of 3 and eastward one

where
and

tudinal

with wavenumber of -1 becomes large in
the northern mid-latitude region.

Kato, S., T. Tsuda, F. Watanabe, Thermal
excitation of non-migrating tides,
J. Atmos. Terr. Phys., 44, 131-146,

1982.

Distribution of heat
recomposed as written in text.

Fig. 1

_98_

source due to Earth’s topography
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1-53

First ovservation by the MU radar

Susumu Kato

MU radar group, Kyoto University

The MU radar is now on the air on such a limited scale as the 57 antennas

are in operation, each antenna has a small transmitter and receiver module,

tranamitting about 2 KW pulse. Using Barker- and Complimentary= coded pulses

we are nou able to messure the wind velocity from 2 to 15 km. Some tentative

ocuservation results so far obtained show that the results are consistent with

those observed by conventionsl radio sonde at Shionomisski and Wajima.

It is expected that the MU radar is complete, transmitting 1 MJ pulse

from the 475 antennas in 1984 thereby making it possible to ovserve the atmos—

phere motion over such a wide range as betueen 2 and 400 km.
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On June 9 and 10, a cosmic ray storm and a magnetic storm were initiated

The cosmic ray storm started first when
and then the magnetic

with a separation of about one day.
an interplanetary shock wave propagated past the earth,

storm started when the earth was enclosed in a magnetic cloud which had the

southward IMF polarity. Speed of the flow and sequence of the events including

the timing of a solar flare are consistent with an interpretation that these

shock wave and magnetic cloud originated from the same solar flare.

following table summarizes the timing and nature of the events.

Likely Origin:

3B Flare at 1630 June 6, 1982

The

1982 Mean Shock Bz CR Storm Mag. Storm
Speed
01UT, June 9 | 750 Yes | Northward Yes No
02UT, June 10| 520 No Southward No 5 Yes
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A PossiBLE RoLE ofF loNoSHEATH PLasMA CONVECTION IN THE WAKe OF VENUS
IN THE ForMATION OF loNosPHERIC HoOLES

Marubashi (Radio Research Laboratories)

M. Grebowsky and H. A. Taylor, Jr. (NASA/GSFC)
G. Luhmann (UCLA)

A. Barnes (NASA/Ames Res. Ctr.)

K,
J.
J.

Magnetic field structures are analyzed for both the ionospheric hole region and
the ionosheath-ionosphere interaction region of the nightside of Venus, 1n search o

- ) ! A i stem
POssible coupling between these two regimes. A solar wind-magnetic coordinate sys

_ 4 ata
based on the directions of the solar wind and the IMF is found to best order the d ’

allowing consistent superposition of observational data from individual PVO orbits.

. . . : i gude
The main findings are: (1) ionospheric holes form in a zone of * 45° magnetic latitd

. i R X L 4 3 in
covering possibly the entire nightside local time range; (2) the magnetic field with

the holes is stable and strong, and its direction is determined by the IMF direction,
being consistent with the field line draping concept; (3) the magnetic field direction
in the holes, particularly those near the terminator, show evidence for the existence
°f strong ionosheath flow toward the anti-solar meridian in the direction parallel £9
the magnetic equatorial plane; and (4) such ionosheath plasma convection is further
evidenced by the distribution pattern of the average magnetic field in the ionosheath‘
Together these results strongly indicate that the ionosheath plasma flow in the wake
reglon plays an important role in forming the ionospheric holes, through deformation
of the ionopause on the nightside of Venus. The above results are combined in 2 model

N . . . / S.
of the three dimensional magnetic field structure around the ionosphere pLyent

1.2
(Figure) Locations of 55 selected holes

Projected on the SwM coordinate Y-2 plane,

Presenting a view looking from the night-

Side, The TMp is in the direction

parallel to the X-y plane, pointing

towvard the positive Y direction. The

MAGNETIC Z
©
®

magnetic fielqd polarity within the holes
1s indicated with crosses for positive
(sunwaxd) By component and with circles

for negative (tailward) By component.

- ) ST U0 VU 0T T T Y O U 0 S YA O G S SO S
1.2 0.0 -1.2
MAGNETIC VY
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