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CHARACTERISTICY OF POLAR GEOMAGMETIC DISTURBANCES

o, IIFIMA™ (Dapt. Atmos. Sci., State Univ. of New York, Albany, NY 12227, U.S.A.

3.5. KIM {Dapt. Atmas. Sci., State Unlv. of Hew York, Albany, N¥ 12222, U.5.A.

H, SUGIURA {Goddard Space Flight Center, Crasnbelt, MD 20771, U.5.58.1

characteristics of polar gecmagnetic disturbances in the northern high=latitude

tegion hava been determined from the magnatopster Asta obtained from tha IMS high-
Jatituds notwork atatfions (Alaska, Bast-West, and Fort Chuchill chains) and five
other ohservatories in tha polar eap, Characteristics obaarved include the followling:
1) polay geomagnetic disturbancas result from two distinctly different sourced.
namely polar-cap disturbances and auwroral electrojets. 2) Polar-cap disturbances,
which ariginate in ths polar-cap region, exist guasi-permanently even when auroral 20ne
digturbances are extremiely weak or nonexistont., Thege polar-cap distuxbances expand
toward the auroral zeme during disturbad pariods. They may exhibit the zo-called
convectios current. However, the reglons whera variations are highly correlated are
localized; the polar-cap eurvent often varies differently in the afterncon and foranoom
segtars, with sore varisble behavior in the forenoon than in the afterndcn reglen.
i) The wastward augeral electrojet usually expands polevard and seefis €O Derge into
the polar-cap disturbanece, gspoclally in the morning sactor. It alsa cccasionally
expands sguatorward. Individual sastward auroral slectrojets expand polawardy
howsavar, their locations of initlal occurrence shift sgquatorward during suceagaive
cceurcances of prolongad disturbances. The magnatic disturbances abservied at the time
of stozm sudden commencements and during initial phases of magnetic storms arc also
ageribabla to the superposition of those basically differont sonroes of digtribution.
Wa interprat the well-Known two-call convection current at high latitudes as the rosult
of the suparposition of these two typor of disturbances. The results prosanted in
this paper ave consistent with the large-scale characteristics of Fiold-aligned

cirrents obsarved by TREAD,

* on leave fram Geophysical Research Laboratory, Univeralty of Tokyo, Bunkyo-Ku,
Tokya 113, JAPAN
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1_49 Honitoring of the Time Change of Trapsfer Functionsa
in the Central Juapan Conductiviiy Anosmaly

M, Shiraki
Kakioke Magnetic Observatory

Time change of tranafer functions for conductivity ancmaly
in the central Japan is being smonitorsd to detect possible ela-
ctrical conduetivity changes preceding earthquakes. Uslog
promagnetic data of A sampling interval of one minute, the trang-
fer functions at the Kakicka Magnetic Observatory are calculated
dey sfter day. The method of analysis is baged on the power
apectrum analysis as devaloped by Evereitt and Hyndman. Monthly
means are statistieslly obtaiged from these dally values of trang-
fer functions, Monthly tramsfer functions during kO months from
Jasuary 1976 to April 1979 show ne significant c¢hanges. Smnll
fluctuations are 1ikely to be accounted for by a seasonal change
probably originatiag i the external magnetic disturbance. Ho
major earthquake activity has besn reported in the wvidinity of
this site duri{ng this period,



1'50 Summary on Plasma Wave Emissions observed by JIKIREN
-preliminary report for the initial phase of the observation resulis

Hiroshi OYA
deophysfcal Institute, Tohoku Unfversity, Sendat 980, JAPAN

JIKIKEN {EX0S-B) was successfully launched on Sept. 16, 1978 into an orbit with inftial apogee
of 30,056 km and perigee of 227 km, with an inclination -31.1%; the orbit {3 suitable for the in-
vestigation of the wave-particle interaction process naar the plasmapause. The amalog data trans-
mission system 15 used and we can obtain fine structure of the dynamic spectrum in a frequency range
from 10 KHz to 3 MHz, and wide band spectrum fram severai 100 Hz to 10 KHz. The important wave
phenomena observed by current observations of JIKIKEM are:

§} Auroral {Earch] kilomatric radio waves;
#) Upper hybrid moda emfssions;

i } (n+if2]fc emissionss
%) Principal phenomena of ¥LF frequency range such as, whistier, chorus, and hiss;

¥} Pure tone emissions in YLF range;
W} Artifictally stimelated plasma waves and observation of plasma parameters;

vit} Planetary radfo waves;
and ¥} Solar type I outburst. As a preliminary approach to verify the wave particle interaction

processes, investigations of the energy spectra have also been made for the cise of the UDHR mode
plasms wave and pure tone emfssfon in ELF and VLF range. ¥Yery long durating UHR resonance has been
triggerad by 500 psec pulse in the stimulated plasma wave experiment; the resonance persist up to
125 msee, even in VLF range {below 30 ¥Hz}: and the electron cyclotron resonances are stimulated in
very high harwonics number ng in the maximum case, sometimes, nw20. Using these resonance fre-
quencies, the plasmapause alectron~density distributions are obtained. The prasent resutls have

been ohtained by EX05-B team:

Hanager T. Obayashi %Eﬂﬁi Tﬁk{“ u.} DPL é. 51mg:a (Kyoto E.;
Project Scientists H. Oya ohoku . Hashimoto oto U.
Ject Sc N. ﬁiuash{ma 1SAS, Takyo U.} IEF M. Ejiri E%ghs, Tokyo 1.}
A. Nishida 15AS, Tokyo U.)} K. Tsur-uda (1SAS, Tokyo U. }
Y. Matanaba {ISAS, Tokyo U.
SoU H. Cya Tohaku €. A. Nishida 15AS, Tokyo U.)
T. Ono TohoKu L. HGF I, Aoyama Toka{ u.;
T. Kamada Nagoya L. F. Toyama Tokai U.
NPH-A,¥,YL and S. H. Oya Tohoku U*} T. Saite Tohoku U, }
A, Morioka Tohoku U. K. Yumoto {Tohoku U,)
T. Miyatake {U. E. C.) ESP  H. Kubo {15AS, Tokyo U;{
4. Matsumoto (Kyoto U.) T. Mukad {15AS, Tokyo U
J. Ohtsy Hagoya U.) M. Kawashima {I1SAS, Tokyo H,]
1. Kimura Kyoto U.) T. Arikawa (Tokyo U.A.T.)
H. Miyaoka Tohoku U,) CBE N, Kawashima {15&5, Tokyo U.
$. Murasato {ISAS, Tokvo 4.

rsns {Institute for Space and Aeronautfcal Science)
{University)

u.A T. EUhivars!ty of Agriculture and tectnology)
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I-56 CHARACTERISTICS OF THE TERRESTRIAL KILOMETRIC RADIATION:
INITIAL RESULTS FROM JIKIKEN(EXOS~B) SATELLITE

Akira Moriokd  Hiroshi Oyd' Sadao Miyatake =

¥ (eophysical Institute, Tcohoku Universily
% Department of Radio Communication, University of Electro-Conmmunication

The characteristics of the terrestrial kilometric radiation are presentd
using the data obtained by JIKIKEN(Exos-B) satellite. The natural plasma
wave experiment -~ astronomy mode {NPW-i) on JIKIKEN ia deaigned to observe
the planetary and solar radio waved in the fraquency range from 10 KHz to 3 MHz
using the long dipole antenna. The high resolution spectrum analysis provide
same important scharacteristica of the terrestrial kilometric radiztion(TER).
The typical example of TER and other obaerved plasma waves by JIXIKEN ia shown
in Pigure 1,

The height distribution of the source region is derived from the frequency
compoment of the radiation, It is shown that the altitude range of tha sorce
varies with reapect to the geomagnefic activity, and ranges from about 3000 lav
4o more than 12,000 km above the auroral ionosphere (see Figure 2), The fine
atructura of TER ahowa that the source with the dimension o¢f 100 km in the dire~
ction of the field line is moving down repeatedly toward the polar ionoaphere
with the average velooity of 5~10 lm/see, and suggested that the generation of
TRR and source motion is closely related to the formation and the structure of
the parallel electric field. TEKR emission la sometimes accompanied by the
intense upper hybrid emission at the inner edge of the dusk side plasmasheet,
tndloating that TER is corresponding with the devalopment of the aurorsl field

aligned currents,
The gource mechaniam is discussed that the electrostatic waves near the

upper hybrid frequency genarated by auroral particle is converted in a form

of tha electromagnetic waves.
I
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1'5? Morpholog of ELF noises in the sagnatosphera obaerved with
1EF on EXS=B.

H. Ej'!-rl- K. Toureds A. Hashida agd T. ﬂh’rﬂﬁhi
1648, Uatv. of Tokye

1EF (Impedance and Eectric Fleld) fnstrument emboard EXOS-B was designed to measura an
antenna impedsnce and DC lectric field and AC (low frequancy) elsctric ficld uaing o long
cylindrical sncemms syste. Fraliminary impedanca data show an upper hybrid resonance dowm to a
faw tens of KM, which coresponds to tha elecrrom density of about 10 en~? around the Plasmapause
boundary , where DC electic field intensity changes abruptly as a same madner as osbserved by
the 87 (Explorer 45) sabllite.

AC electrie field musuremant using a dipole adtenna with & tip-to-tip leogth of about 100
m gave & varlety of wave shenomena in the fraquency range from 1 Hz to 1 KHz, soch as drifewaves,
plasmaphasic hiss, ion cyltron waves et al, though they hava aot been idestified clearly yot.,
3igce the EX05-B observations ware uadertaken insida, at the boundary, and outside of tha
plasmasphara {n the midnight reglont, thode noises were very changeable in fraquency, 1in
intensity, and in ics frequency band width depending on the satellite location.

Two tvplcal examples of low fregqueney (1 Hz A 50 Hz) nolses are illustrated below, wicra
(1) IST of 00221, L valus of 9.4, an altitude of 30000 km, tha geomagnetic latitude of _3go
and (2} JST of 02:07 L value of 8,2, an altitude of 275040 km, the gecmagnetile lacicude of
—35.5°, both balng observad on Septasher 28, 1978. Another example of quite time periog of
HEV. 807 is slown Lo Fig. (3} sad {4) in tha wave form wa time.

By
(1} EPECTRUH OF ELY ELEC
L=9.4 Sap. 28,1973 TRIiC FIELh

(2) SPECTRUM OF ELF BLECT
- L=8.2 Sep. 18,1978 RIC P1gyy
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1.248
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i1} bsorving period and schodules
i) 22 Janwacy to 23 Fobruacy, 1978
1i} 2 minutes stacting fram 10,30, and 50 min every hour
IIi} Chsarwing syatoms
1) Gonioncter: measurcment of azimuthal direction.
i1) Polarimeters moasuwremont of ratio of axes of Lissajous!
pattarn projectod onto the ground,
estimation of polavization error in gonio
measurement.,
IV} Results;
i) Tercoral movement of ionoapheric exit points.
1i} Ducted propagation
1i1) Puct structure
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]1*‘33 Theory an Resonance Scattering Conversion of the Planetary Radio Waves
due to Turbulent Plasma

Hiroshi OYA and Hirosh! HIYAOKA
Geophysical Institute, Tohoke Uaiversity, Sendai 980, JAPAN

Theoretical formulae have been developed for the anaiyses of the energy conversion rate of the
planetary radio waves under the conditions of the plasma irregularities expanded in the parallel direc-

tion to the magnetic field. For tha case fp ! f << ], where fp and f‘ are tha plasma frequency, and

the electron cyclotron frequency. raspectively, thure 1% a channel where the wave number k of the R-X
mode and the wave number E, of the L0 mode indicate very close values each other. A targe scale

jrregularity of the plasma distributian that Has the characteristic wave nusber ‘Em' then, makes 2

resonant condition, kx K, Eﬂ
For the spactrum of the {rregularity that takes a preferable peak value near at [kml, then, the

very large conversion rate of the energy from the R-X mode to the L-0 mode takes place near at f_ ar

f.i the conversfon rate, for this case, approaches te (N /H,}*. The observed value of K /N, in the

plasmapause takes valus 0.1 <N, /N, <0.7 for the characteristic wavelength longer than 10 kn tndicat-
ing suggestions for the existence of the irregularity in the planetary plaseasphere. The theory gives
a basic understanding for the planetary radio waves emissions with the large power even for the con-

dition f >> f . For the case of Jupiter, f ~ f_ is the sost possible source for the generation of the
decametric radio waves fn the Jovian polar fonosphere.

10
f= 45 KHz Hg= 27/ 10km
fe=40 KHz2 Kuw=oHKs
fe= 200 HHz

Figure 1. Nomerfcal result of the
energy conversfon rate and the dirac-
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H- 43 RUMERICAL MODELS OF IONOSFHERIC ELECTRIC FIELDS AND
CURRENTS ASSOCIATED WITH FIELD-ALIGHED CURRENTS

Y. KAMIDE (Kyoto Sangyo University, Kamigamo, Kita-ku
Kyoto 603; High Altitude Observatory, HCAR,

Bouldar, Colorade 80307, U.S.A.}

$. MATSUSHITA (High Altitude Obsarvatory, NCAR, Baulder,
l:ﬂ'lﬂrildﬂ ﬂﬂﬁﬂ?i uq.ﬂ-ﬁ.-]

A. D. Richmond [Space Environment Laboratory,
HOAA, Boulder, Colorado 80303, U.5.A.)

An algorithm is presented to derive (1) the distribution of horizontal electric fields
and currents in the lonsphere produced by given field-aligned currents and (2} the distribution
of ionospheric elactric fields and current, as well as fleld-aligned currents in high latitudes,
on the basis of observed ground magnetic perturbations. For those methods the steady state
equations for current coaservation are solved numerically with a use of realistic fonospheric
conductivity models which simulate both quiet and distrubed conditions.

It 15 possible for (1) to examine in quantitative detall how conductivity enhancement
and field-aligned currents in auroral latitudes effect the global potential distributfon.
To examine how the field and current patterns change progressively during magnetospheric
substorms, extensive computar simulatfons are conducted in which the time-dependent bahavior
of the substorms is approximated as a sequence of steady states, where realistic fleld-al igned
currents and conductivities are employed at each time fnterval. The results of the stmulations
are compiled in the form of & movie.

The merdt of (2) 1s demonstrated by examples which indicates how the combinatfon of

the actually observed magnetic perturbations on the earth’s surface and simple conductivity
models can make it possible to separate the effects of field-aligned currents from those

of {onosphardc currents.
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VHF %’ T K o FRIE 45 44

(B K- %) ( Rice X )

Using the VHF radar (49.92 MHz) at Jicamarca (12.0°S, 76.9°W}, radfo
wWave scattering from the tropical mesosphare was observed for more than &0
hours on Movember 14-16, 1977, The 60-90 km reqion was probed at 2.5 km
fntervals in two antenna beam directions: the verticsl and 3.45° from the
Zenith fo the west. Strong aspect sensitive scattering that i& accompanied
by a marked pos{tive correlation between the echo poner and signal correla-
tion time fs observed below about 74 km as in previous measurements. Above
that altitude the correlation becomss negative while the scattering s vir-
tually isotrepfc. This could possibiy indicate that the types of scattering
are basfcally differant above and below 75 km: turbulent seatter above 75 kn
and Fresnel or diffuse refiaction below it. This marked difference appears
to be directly related to the stability of the atmosphers, and enhanced-
reflectivity regions seem to be narrow structures that are hori{zontally
stratiffed below 75 km. The rms turbulent veloeity Fluctuatfons generzlly
fncrease above 75 km. Sianal correlatfon time depends upon the period of
datd vsed to caleulate power spectra in the peried of 10 to 60 sec, suggest-
ing that there exfst substantial velocity fluctuations op shart time scalas.
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:AthE*FEEIUﬂ HAVE IH THE TROPICAL MESOSPHERE CHSERVED BY THE JICAMARCA
R

Sh 4 -tonh S ek g e §
(EK- z) (RK - #)

7anal wind velocity in the tropical upper mesosphere was continuously
observed for about 60 haurs in Hovember 1977 by the ¥HF radar at Jicamarca,
Peru {12.0°S, 76.9°d). The daytime average is compared with a day-long
obsarvation made fn May 1974 when the season s Just the opposite to that
of the present observation. The seasonal variation of the zonal wind
profiles {nferred firam bath the observations is found te exhibit the features
that mark the climatology of the annual mean wind and the annual and semi-
annual wind oscillations. A day-to-day recurring wind pattern is not
always evident in the height range abserved, bul rather a long-period
wave with a2 pariod Tonger than one day seems to coexist with tidal wind
osc{llations in the present abservatfon. Tha phage of this wave shows
remarkable downward progression, indicating a vertical wavelength of 10-15
kp. The perfiod that could not definitely be determined, due to the T4mited
durstfon of the observation, seems to be of the order of afither 2 ar several
days. These periocd ranges strongly indicate the existence of large-scale
equatorfal waves that may play an essential role in the dynamics of the
tropical mesosphere.

* To appear in J. Geophys. Res. {Green-covered}
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Viscous Remanent Magnatization of a Particular Chondrite {(Yamato-75-N)

Takosl WAGATA
National Institute of Polar Resoarch

Magnetic properties of a number of chondritas and achondrites have boen examined by the writer. Com=-
pared with the lunar surface materials, the magnatic viscoxity of those chondrites and achandrites is negli-
gibly small fn sioat cases. An unrvegistored stony meteorite discovered and retrieved Ly the wriler himsclf in
Antaretica is magnetically characterized by Iz = 13.&Emufgm, In = 0.T0emu/gm, Hy = 98 0e and remanence
coercive force{Hge) » 290 00 at room Lamperatura; and (@; ” 3'} = 757°C, {@;.,m] = &149C, plegaite -5 2
trangition tempeﬁture{@;, #*¥) = 577°C, and saturation magnetization of kamaoite phaso(Ls (X)) = 9.8 emu/
gm. These megnatic data indicate that mi-content in the kamacite phase is about 6.7 wish and {00 )/15 =0.72
and L(X+ )/l =~ 0.28. The magneti¢ elaasification methad far the stony meteorites, proposed by Nagata
{1977), definitely indicates that this stony metaorite is a typical L-chtiondrite.

This L-chondrite has an wsusually large viscous magnetiZation component. Fig. 1 shows an aegulsition

of vizcous magnetization with mpgnetization time{dt) in a magnatic fiald H = 8,43 O, where t denotas the
time after roemoving the magnetic Tield. Namely, a decrease of (IRM + VRM) intensity with ¢ reproscnts the

" LIS oy g oy YAMATO =T5-H~-B
I I T . PORNL kT - .
tn A0F
ACOUISITION OF [RM i ! DEPEMOENCE OF CORRCIVICY OF 1AM
ﬂHA‘Fﬂ-H-H-ﬂ_J ' : . UPOM MASHETITATION TIME (413
i - i s SO0 |
£ i I I =0,500k
E . RETY o x o
E it -le' z
2 ] i
+ ak | ﬂ
i i -] —
-~ |
I
) Fig. |
. y Fig. 2
. 18 - ™ Ta it e . P
BUGHETIZATHON. TIME i u‘f HE'IEI.TH SIELD 1003 Gt

viscous demagnelization of remanent magnotization in a nen-magnetic space. Fig. 2 shows the AF~demagnot-

ization curves of apparently stable component(i.e. at t~7 x 104 aac) of {(IRM + VRM) acquired durlag various

valuez of 4t ranging from 4t = 6 sec 10 At = 6,66 x 10 s0c.

As shows in Fig. 1, romanent magnotization{RM) generally inoreases io accordance with {VRM)eslog(dt)
law, except a sharp disssntinuots jump at about gt ~10%sec. The diseontinutty in acquisition of VRM at 4t ~

10%s0c suggests a sharp accumulation of native fron grains whose relaxation time(T) is about To~10%sec,

The discontinucus inerease of VRM is reflacted In Fig. 2 as a large increase ia an apparent coercivity of RM

against the AF-demagnetization for 4t3 1.5 x 10%see.

In the Naal lhaurrﬂ 949 of single-ﬁumam particles, the apparent coarcive forca(H,} can be expressed as

He = Hp [i - ? EI:T {ln{j'ﬂt}}!j,{‘] ), where Hp, v, Jg, t and f,n denote respectively mioroscoplo co=
ercive force, volume and spontanecus magoetization of magaetic grains,; experimental time and Néel constant
given by §,>10%sac™’, Siace T is approximately a:pram; by 1/ = fo oxp[-vigds/2xT),(2), a combi~
nation of (1) and {2) leads to H, = Hp (1 ~ [ln{;[‘nt}fln{fﬂ t} l:i!} Sinco obaarved data aro expressed as

Ho~10%0a, Ty ~10%4¢, and t ~10%s00, we got Hg ~1 x 10° Oa and consequently v~1 x 10~18em?,
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]]1“52 A consideration on tidal theory

5. Kato and T. Tsuda

lonosphere Resesarch Lab. Kyoto University
The tidal theory, both atmospheric and oceanic, was established in the 1960's. The theory,

though being based on a highly idealistic modal of the atmosphere. remains even today relevant to in-

terpret varigus observed tidal phenomenaz. 1t §s found, however, that there are some points to be con-
sidered.for completing the theory. They are as follows:

{1} All positive and negative anti-symmetric diurnal modes except for {1,-2) have those Hough functions

which lack a term proportional to th; Py 2 is an assocfated Legendre function of order 1 and de-
gree 2. HNote that the {1,-2) mode consists of only & term proportional to

F1 ‘2-
(2} The generalized tides can include those atmospheric global oscillations which hava efther negative

frequency or negative wave number, Among these estwards traveling diurnal waves only anti-sym-

metric modes are stable. Observation 15 consistent with this conclusion. The Hough function of
these modes was obtained.
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The sensitivea Doppler radar {49.92 Hﬂal at Jicamagea (12.0°8, 76.9°H) 1is used to

invastigate some statistical propartias of short pericd atmaspherie waves at the alel-

tudes of 13 to 25 km. Tha dominant short pariod waves observad are largely buoyancy,

or Brunt-VALisAlH, sscillationsd; tha pariod of which 18 about S min in tha lower

stratosphere, while about 1l nin in the upper troposphera. The buovancy oscillations,
with horizontal spatial scales of less than 500 m, seam to be convected with tha mean
horizontal wind. It is also confirmed that the partial raflection is relatively domi-
nant in these altitudes compared with turbulant scatters. Thesa features are not found

around the tropopause, where a vertical shear of horizontal winds of tha order of 5

m/sac/km isa observed.
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Figure 1. Left; mean prafiles of the echo power (solid line) and signal
correlation time (broken line) in the 13-25 km region.
Right; the corralation between the echo power and signal cor-

relation time at the raspective altitudas,
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