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CHARACTERISTICS OF POLAR GEOMAGNETIC DISTURBANCES

7. IIJIMA* (Dept. Atmos. Sci., State Univ. of New York, Albany, NY 12222, U.S.A.
J.S. KIM (Dept. Atmos. Sci., State Univ. of New York, Albany, NY 12222, U.S.A.
M. SUGIURA (Goddard Space Flight Center, Greenbelt, MD 20771, U.S.A.)
Characteristics of polar geomagnetic disturbances in the northern high-latitude
region have been determined from the magnetometer data obtained from the IMS high-
latitude network stations (Alaska, East-West, and Fort Churchill chains) and five
other observatories in the polar cap. Characteristics observed include the following:
1) Polar geomagnetic disturbances result from two distinctly different sources,
namely polar-cap disturbances and auroral electrojets. 2) Polar-cap disturbances,
which originate in the polar-cap region, exist quasi-permanently even when auroral zone
disturbances are extremely weak or nonexistent. These polar-cap disturbances expand
toward the auroral zone during disturbed periods. They may exhibit the so-called
convection current. However, the regions where variations are highly correlated are
Jocalized; the polar-cap current often varies differently in the afternoon and forenoon
sectors, with more variable behavior in the forenoon than in the afterncon region.
3) The westward auroral electrojet usually expands poleward and seems to merge into
the polar-cap disturbance, especially in the morning sector. It also occasionally
expands eguatorward. Individual eastward auroral electrojets expand poleward;
however, their locations of initial occurrence shift equatorward during successive
occurrences of prolonged disturbances. The magnetic disturbances observed at the time
of storm sudden commencements and during initial phases of magnetic storms are also
ascribable to the superposition of these basically different sources of distribution.
We interpret the well-known two-cell convection current at high latitudes as the result
of the superposition of these two types of disturbances. The results presented in
this paper are consistent with the large-scale characteristics of field-aligned

currents observed by TRIAD.

* on leave from Geophysical Research Laboratory, University of Tokyo, Bunkyo-Ku,

Tokyo 113, JAPAN
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I_49 Monitoring of the Time Change of Transfer Functions

in the Central Japan Conductivity Anomaly

M. Shiraki
Kakioka Magnetic Observatory

Time change of transfer functions for conductivity anomaly
in the central Japan is being monitored to detect possible ele-
ctrical conductivity changes preceding earthquakes. Using
geomagnetic data of a sampling interval of one minute, the trans-
fer functions at the Kakioka Magnetic Observatory are calculated
day after day. The method of analysis is based on the power
spectrum analysis as developed by Everett and Hyndman. Monthly
means are statistically obtained from these daily values of trans-
fer functions. Monthly transfer functions during 40 months from
January 1976 to April 1979 show no significant changes. Small
fluctuations are likely to be accounted for by a seasonal change
probably originating in the external magnetic disturbance. No
major earthquake activity has been reported in the vicinity of

this site during this period.



I—50 Summary on Plasma Wave Emissions observed by JIKIKEN

-preliminary report for the initial phase of the observation results

Hiroshi OYA

Geophysical Institute, Tohoku University, Sendai 980, JAPAN

JIKIKEN (EX0S-B) was successfully launched on Sept. 16, 1978 into an orbit with initial apogee
of 30,056 km and perigee of 227 km, with an inclination -31.1°; the orbit is suitable for the in-
vestigation of the wave-particle interaction process near the plasmapause. The analog data trans-
mission system is 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 from several 100 Hz to 10 KHz. The important wave

phenomena observed by current observations of JIKIKEN are:

i) Auroral (Earch) kilometric radio waves;

i) Upper hybrid mode emissions;

iii) (n+1/2)f_ emissions;

#) Principal phenomena of VLF frequency range such as, whistler, chorus, and hiss;
v) Pure tone emissions in VLF range;
vi) Artificially stimulated plasma waves and observation of plasma parameters;

vii) Planetary radio waves;
and vifi) Solar type II outburst. As a preliminary approach to verify the wave particle interaction
processes, investigations of the energy spectra have also been made for the case of the UHR mode
plasma wave and pure tone emission in ELF and VLF range. Very long durating UHR resonance has been
triggered by 500 psec pulse in the stimulated plasma wave experiment; the resonance persist up to
125 msec, even in VLF range (below 30 KHz); and the electron cyclotron resonances are stimulated in
very high harmonics number n; in the maximum case, sometimes, n=20. Using these resonance fre-

quencies, the plasmapause electron-density distributions are obtained. The present resutls have

been obtained by EX0S-B team:

Manager T. Obayashi  (ISAS, Tokyo U.) DPL  I. Kimura (Kyoto U.)
Project Scientists H. Oya (Tohoku U. K. Hashimoto (Kyoto U.)
N. Kawashima (ISAS, Tokyo U.) IEF M. Ejiri (1SAS, Tokyo U.)
A. Nishida (1SAS, Tokyo U.) K. Tsuruda  (ISAS, Tokyo U.)
Y. Watanabe (ISAS, Tokyo U.)
SPW H. Oya (Tohoku U.) A. Nishida  (ISAS, Tokyo U.)
T. Ono (Tohoku U.) MGF 1. Aoyama (Tokai U.)
T. Kamada (Nagoya U.) F. Toyama  (Tokai U.)
NPW-A,V,VL and S. H. Oya (Tohoku U.) T. Saito (Tohoku U.)
A. Morioka  (Tohoku U.) K. Yumoto  (Tohoku U.)
T. Miyatake (U. E. C.) ESP  H. Kubo (ISAS, Tokyo U.)
H. Matsumoto (Kyoto U.) T. Mukai (ISAS, Tokyo U.)
J. Ohtsu (Nagoya U.) N. Kawashima (ISAS, Tokyo U.)
1. Kimura (Kyoto U.) T. Arikawa (Tokyo U.A.T.)
H. Miyaoka (Tohoku U.) CBE N. Kawashima (ISAS, Tokyo U.)
S. Murasato (ISAS, Tokyo U.)

ISAS (Institute for Space and Aeronautical Science)
u. (University)

U.A.T. (University of Agriculture and technology)
E.C. (Electric and Communication)
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I_56 CHARACTERISTICS OF THE TERRESTRIAL KILOMETRIC RADIATION:

INITIAL RESULTS FROM JIKIKEN(EX0S-B) SATELLITE

Akira Morioka Hiroshi Oya® Sadao Miyatake «

% Geophysical Institute, Tohoku University
= Department of Radio Communication, University of Electro-Communication

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-A) on JIKIKEN is designed to observe
the planetary and solar radio waves in the frequency range from 10 KHz to 3 MHz
using the long dipole antenna. The high resolution spectrum analysis provide
some important characteristics of the terrestrial kilometric radiation(TKR).
The typical example of TKR and other observed plasma waves by JIKIKEN is shown
in Figure 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 the sorce
varies with respect to the geomagnetic activity, and ranges from about 3000 km
to more than 12,000 km above the auroral ionosphere (see Figure 2). The fine
structure of TKR shows that the source with the dimension of 100 km in the dire-
ction of the field line is moving down repeatedly toward the polar ionosphere
with the average velocity of 5-10 km/sec, and suggested that the generation of
TKR and source motion is closely related to the formation and the structure of
the parallel electric field. TKR emission is sometimes accompanied by the
intense upper hybrid emission at the inner edge of the dusk side plasmasheet,
indicating that TKR is corresponding with the development of the auroral field
aligned currents.

The source mechanism is discussed that the electrostatic waves near the

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

of the electromagnetic waves.
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I— 57 Morpholog of ELF noises in the magnetosphere observed with

FREQUENCY

FREQUENCY

IEF on EXS-B.

M. Ejiri, K. Tsuruda A. Nashida and T. Obayashi
ISAS, Univ. of Tokyc

1IEF (Impedance and Eectric Field) instrument onboard EXO0S-B was designed to measure an
antenna impedance and DC .lectric field and AC (low frequency) electric field using a long
cylindrical antenna syste. Preliminary impedance data show an upper hybrid resonance down to a
few tens of KH, which coresponds to the electron density of about 10 em™? around the Plasmapause
boundary , where DC electic field intensity changes abruptly as a same manner as observed by
the S3 (Explorer 45) satllite.

AC electric field meisurement using a dipole antenna with a tip-to-tip length of about 100
m gave a variety of wave >henomena in the frequency range from 1 Hz to 1 KHz, such as driftwaves,
plasmaphesic hiss, ion cyltron waves et al, though they have not been identified clearly yet.
Since the EXOS-B observations were undertaken inside, at the boundary, and outside of the
plasmasphere in the midnight regions, those noises were very changeable in frequency, in

intensity, and in its frequency band width depending on the satellite location.

Two typical examples of low frequency (1 Hz A,50 Hz) noises are illustrated below, where
(1) JST of 00:21, L value of 9.4, an altitude of 30000 km, the geomagnetic latitude of -390
and (2) JST of 02:07 L value of 8,2, an altitude of 27500 km, the geomagnetic latitude of
-35.5°, both being observed on September 28, 1978. Another example of quitie time perioq of
REV. 807 is shown in Flg. (9) and (4) in the wave form vs time.
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H = 2 0 Multi-stationed goniametric direction finding for
low-latitude whistlers

Hayakawa,M, Tanaka,Y., T.Okada, and Iwai,A.

Foscarch Institute of Atmospherics,Nagoya
University, Toyckawa, Aichi,442,.Japan

Two-stationed goniometric direction finding measurement to locate
the ionospheric exit points was carried out to study the propagation
mechenism of low-latitude whistlers,or whether they are attributed
to ducted propagation or non-ducted one.

I) Observing Stotions;
1) Kagoshima Observatory, geamag.ccord. 20°24'N,197°53'E,1~
1.216
ii) Ohgata station,Shikoku(Temporary), 22°06'N, 199°51'E, L=
1.248
1ii) Sakushima Observatory(rcutine—base observation)
II) Observing period and schedule;
i) 22 January to 23 February, 1978
ii) 2 minutes starting from 10,30, and 50 min every hour
IIi) Cbserving system;
i) Goniamcter: measurcment of azimuthal direction.

ii) Polarimeter: measurement of ratio of axes of Lissajous’
pattern projected onto the ground,
estimation of polarization error in gonio
measurement.

IV) Results;
i) Temporal movement of ionospheric exit points.
ii) Ducted propagation
iii) puct structure
iv) Usefulness of gonio-polarimeter system
V) Importance of multi-stationed simultaneous measurement.
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Theory on Resonance Scattering Conversion of the Planetary Radio Waves

due to Turbulent Plasma

Hiroshi OYA and Hiroshi MIYAOKA
Geophysical Institute, Tohoku University, Sendai 980, JAPAN

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

tion to

mode and the wave number k0 of the L-0 mode indicate very close values each other.

the magnetic field. For the case f

I

< 1, where f_ and f are the plasma frequency, and

the electron cyclotron frequency, respect1ve1y, there is a channel where the wave number k of the R-X

A large scale

irregularity of the plasma distribution that has the characteristic wave number im’ then, makes a

resonant condition, k
For the spectrum of the 1rregu1ar1ty that takes a preferable peak value near at Ik 5

= k k .

then, the

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

fc; the conversion rate, for this case, approaches to (Nl/No)z.

plasmapause takes value 0.1 <N,/N;
ing suggestions for the existence of the irregularity in the planetary plasmasphere.

The observed value of N,/N; in the

< 0.7 for the characteristic wavelength Tonger than 10 km indicat-

The theory gives

a basic understanding for the planetary radio waves emissions with the large power even for the con-

dition f >> fp_

decametric radio waves in the Jovian polar ionosphere.

10 ——
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For the case of Jupiter, f = fC is the most possible source for the generation of the

Figure 1. Numerical result of the
energy conversion rate and the direc-
tion of the Poynting flux calculated
for f=45kHz. The conversion rate is
expressed versus the transmitted wave
normal angle 6, of the 0-L mode,
using ex as a parameter; the calcula-
tions are made for the conditions as

given in the diagram.
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H_43 NUMERICAL MODELS OF IONOSPHERIC ELECTRIC FIELDS AND
CURRENTS ASSOCIATED WITH FIELD-ALIGNED CURRENTS
Y. KAMIDE (Kyoto Sangyo University, Kamigamo, Kita-ku
Kyoto 603; High Altitude Observatory, NCAR,
Boulder, Colorado 80307, U.S.A.)

S. MATSUSHITA (High Altitude Observatory, NCAR, Boulder,
Colorado 80307, U.S.A.)

A. D. Richmond (Space Environment Laboratory,
NOAA, Boulder, Colorado 80303, U.S.A.)

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

It is possible for (1) to examine in quantitative detail how conductivity enhancement
and field-aligned currents in auroral latitudes effect the global potential distribution.
To examine how the field and current patterns change progressively during magnetospheric
substorms, extensive computer simulations are conducted in which the time-dependent behavior
of the substorms is approximated as a sequence of steady states, where realistic field-aligned

currents and conductivities are employed at each time interval. The results of the simulations

are compiled in the form of a movie.
The merit of (2) is demonstrated by examples which indicates how the combination 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 ionospheric currents.
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-
VHF & % o FEIE L5 1k
Ak B-%.af F -8k & - RM HARPER
(KR x) ( Rice X)
Using the VHF radar (49.92 MHz) at Jicamarca (12.0°S, 76.9°W), radio
wave scattering from the tropical mesosphere was observed for more than 60
hours on November 14-16, 1977. The 60-90 km region was probed at 2.5 km
intervals in two antenna beam directions: the vertical and 3.45° from the
zenith to the west. Strong aspect sensitive scattering that is accompanied
by a marked positive correlation between the echo power and signal correla-
tion time is observed below about 74 km as in previous measurements. Above
that altitude the correlation becomes negative while the scattering is vir-
tually isotropic. This could possibly indicate that the types of scattering
are basically different above and below 75 km: turbulent scatter above 75 km
and Fresnel or diffuse reflection below it. This marked difference appears
to be directly related to the stability of the atmosphere, and enhanced-
reflectivity regions seem to be narrow structures that are horizontally
stratified below 75 km. The rms turbulent velocity fluctuations generally
increase above 75 km. Signal correlation time depends upon the period of
data used to calculate power spectra in the period of 10 to 60 sec, suggest-

ing that there exist substantial velocity fluctuations on short time scales.
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A LONG-PERIOD WAVE IN THE TROPICAL MESOSPHERE OBSERVED BY THE JICAMARCA
RADAR*

%R % --oaT o ow e §
(% z) (B~ - 52)

Zonal wind velocity in the tropical upper mesosphere was continuously
observed for about 60 hours in November 1977 by the VHF radar at Jicamarca,
Peru (12.0°S, 76.9°W). The daytime average is compared with a day-long
observation made in May 1974 when the season is just the opposite to that
of the present observation. The seasonal variation of the zonal wind
profiles inferred from both the observations is found to 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 observed, but rather a long-period
wave with a period longer than one day seems to coexist with tidal wind
oscillations in the present observation. The phase of this wave shows
remarkable downward progression, indicating a vertical wavelength of 10-15
km. The period that could not definitely be determined, due to the 1imited
durztion of the observation, seems to be of the order of either 2 or several
days. These period ranges strongly indicate the existence of large-scale
equatorial 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 Magnetization of a Particular Chondrite (Yamato-75-N)

Takesi NAGATA

National Institute of Polar Research

Magnetic properties of a number of chondrites and achondrites have been examined by the writer. Com-
pared with the lunar surface materials, the magnetic viscosity of those chondrites and achondrites is negli-
gibly small in most cases. An unregistered stony meteorite discovered and retrieved by the writer himself in
Antarctica is magnetically characterized by Ig = 13.6 emu/gm, IR = 0.70emu/gm, Hgy = 980e and remanence
coercive force(HRc) = 290 Oe at room temperature; and (@; _,J\) = 757°C; (@;_,o() = 614°C, plessite =
transition temperalure(@;,}“f) = 577°C, and saturation magnetization of kamacite phase(Ig (&X)) = 9.8 emu/
gm. These magnetic data indicate that Ni-content in the kamacite phase is about 6.7 wt% and Ig(&X )/Ig =0.72
and Ig(ot+X)/Ig = 0.28. The magnetic classification method for the stony meteorites, proposed by Nagata
(1977), definitely indicates that this stony meteorite is a typical L-chondrite.

This L-chondrite has an unusually large viscous magnetization component. Fig. 1 shows an acquisition
of viscous magnetization with magnetization time(4t) in a magnetic field H = 8,43 Oe, where t denotes the

time after removing the magnetic field. Namely, a decrease of (IRM + VRM) intensity with t represents the
YAMATO-75-N-B

0% emusgm g
T T T T I' o pptitman T
y DEPENDENCE OF COERCIVITY OF IRM
ACQUISITION OF IRM | l;upon MAGNETIZATION TIME (4t)
YAMATO-75-N-8 i coes '
0 1 | 1 " 21 €6,600°
| |
E ; ! 1 % I 41 »15,000°
2 | | It=4,800° 100 pmme\\ ———
| | :
=R | ‘ =
- o<
b3 [ t ~70,000° 2
> | | é at. 68
b ‘ : | g
z i ' &
= (38 |
AL | ook oa
ig. .
| | ] Fig. 2
' 0 "0 10 10t 10° sec " H—
MAGNETIZATION TIME 10 100 1,000 Oe-peak
AF-DEMAGNETIZATION FIELD

viscous demagnetization of remanent magnetization in a non-magnetic space. Fig. 2 shows the AF-demagnet—

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

values of 4t ranging from 4t = 6sec to A4t = 6.66 x 104sec.

As shown in Fig. 1, remanent magnetization(RM) generally increases in accordance with I(VRM)eslog(at)
law, except a sharp discontinuous jump at about 4t ~10%sec. The discontinuity in acquisition of VRM at4t ~
10%sec suggests a sharp accumulation of native iron grains whose relaxation time(T) is about To~1 0%sec.

The discontinuous increase of VRM is reflected in Fig. 2 as a large increase in an apparent coercivity of RM

against the AF-demagnetization for 4t2 1.5 x 10%sec.

In the Néel theory(1949) of single-domain particles, the apparent coercive I‘orce(Hc) can be expressed as
1 1
He = Hp [‘ = (%)Z{In(}ot)}t?J,U ), where HR, v, Jg, t and fo denote respectively microscopic co-
ercive force, volume and spontaneous magnetization of magnetic grains, experimental time and Néel constant
given by fo'_;-logsec_l . Since C is approximately expresseql by =1, exp[-vHRJs/2kT), (2), a combi-
nation of (1) and (2) leads to H, = Hp [z {In(fot)/ln(fo t)}-i, (3). Since observed data are expressed as

He. p0S Oe, Tp “"04sec, and t ~102sec, we get Hp ~1 x 102 Oe and consequently v~1 x 10718 cm3,
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eds . BRBE GE = T CEo MIOCENE XBFHA 3 = 3=zB e t 3GHA o K= 5
I VLR IAGR2 17880 3425 2 Cue sumsn B o surassic o F DED3
AaimB £9.2°, KA -442", dis 56° 753, =W QE, ¥ BMa s 14 558 2
HVIEB T3 bR T 02 & 2 F>. JurRASSIC IXFEMIOCENE 372 suMBa B2
B3T3 h ) o @B L e 5 C we

TERE < SUMBA B v TIMOR B 3483385 T0° MWh 3+ M B2 2. 4 BF < SuMBA
B o JurassIC o (BB © cuaMaLAUN B 5 = PERMIAN & TIMOR B fBA E <3 A3 b Bk
B21230R 39 F N4 2°H3Z. =0 B R1eme948 « & < -®J3, {a 29naiha @

VERBC2W3 e EAL 362, summa Bofkf)-4r220 &5, Mo 259° £7. 9. w
Yo% s 3 sumBa 83

15 suMBA B 7 ) S (IAH) 1= X LILE £ 2 , /\fwfﬁf“;.‘.‘l effl-ﬁ“”°°f‘:’"" y ot N
: UL AwESY 'FQ_ e
=B L7 (, TANIMBARE , KAI £\ 7 u \ G1%% i j
| L’i‘ /‘ su.v:»cﬂ 4 [;fnum

|

Site Estimated Rock Number of Dema

T Inclination a k
; 7 Age Type  Samples (peak field) Crclination 95
> 2 TiMor B € s :
Sumba }
S -
AUSTRALIA / ﬁ o ﬁ‘d = IS 135 Miocene T:::cch 8 300 Oe 3.0 -20.0 9.2 37.2
®B: 3 Vi@ ( 1w % Tuff 13 300 17.6 16.0 1.1 15.0
: )% i 1S 142 b Mudstone 4 150 -1.3 -26.9 9.1 103.4
=3 % 22BH C JJURA- IS 141  Tertiary Dpyke 6 300 177.0 35.7 10.6  41.2
2. 1 IS 143 Jurassic  Shale 11 150 63.8 -43.1 8.6 29.3
SSICK B A31@Y o @ 1S 144 " Shale 12 50 59.2 -45.9 4.4 101.0
B F8y 2 L~ >uromne S E: Shale 9 300 234.5 43.3 20.6 7.2
(Sumbawa)
32 =nMRAo il‘= 1S 201  Miocene  Tuff 10 50 1.3 -25.8 6.9 49.7
i e Is 203 " Lava flow 9 300 -1.8 0.8 4.9 109.4
WELR EXELZSHB
Results of IS 2J5 Miocene? Lava flow 11 200 -3.9 -19.8 3.5 171.5
z % Tuff :
paleomagnetic measurement 1S 208 Bracats 8 150 218.4 8.9 6.4 76.3
Tuff
o - -37.5 8.2 6.3
1s 209 BAscia 8 200 29.1 h
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Paleomagnetic Comatraints
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do ¥ (FKpn-7°) 1% 7\>9--;\|g3¢1\m5?)%%’4?’?%@%4—-ilé’uz,i—s
WG AAT R BIB e caBBE s ny, FHF N FPo Pt EnexE,

Xxe KB o RE #» FRBH 2T L v S he F551@F 1) YR
7o 7 o AT BB 1R, AT B IE I B 1= 5T 3 fust order o THw
Y. B G eLHshIATLAT v, LAL, 2o MK X HWI RB 2 L2 9 7=
b o R s Dot HIN— ERiIE 0 TR A K700k o YL R
RHEIRBTTT o MR T B - Ekighie whilzud to v R T BT
Z3tas B3> A7

LR A, 20 Lo BT F oL L2257, ey LRI 5 AR 5
5terBravo oo BB LRt 2BITEng —0 2 KR2%RE]
YLz, BihywrH gd ¥F AW E IR T-9 1283 R4 -85 - BIEIR
L, 9 nkien L AHT HY, b2 FAR TILH 3.

s o, Ry PIB sy FRHWAKRRE AT, AR
b0k A AR & Review 12, 7°v- 1189 BERELBLE A5 13 Wi
31"‘1.}1 3 =, Z 4 F 4| e Rt ]ﬂ%% € BAYL 212 LT Vo
BByt rng 2B BLi) T RA TROBYIL B3
@) x 3z 4 first order o E%zytf\--}iﬁ,?&zuz 245 3AMNEC, TR F- 990

Secome. oOvdan ¥ or 5 3 2, L L3 robation Speed 1F B 1svwz, 9 KT

Stress BF o M0f) Ttz nn s, T BT HEERR LT 3.

BY 307 niRor 2 700~ F AT B e sver XY RS 2 By
w5 g v, BPS & 7°v-} W= ARIE Awe Y Y E % N
Tuwzmwy 2L Y 3o

) BERIHEIE VA A F D UHs A, Paleogena R Neogone 3157 IR =R EsE 2’k
~ b BHs@o iy, 2Nt tE S LAY RNE 0 90 HARZMDE IR
7 P v @?ﬁyﬂ;u:}‘_} 18) =, St a B <o ﬁﬁ’&‘ﬁ Y IR
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[H'38 Az 2 7 % ‘W’.Tﬁv@ﬁfgbﬁ/?g\ﬁjiff\ el T W
( Thelliev 3% & Saaw n k)
Y A A - T B &
(%R X s2)

R, TSR BB AT AT Shaw 0T ik & 55 wHBHBRERE o £ R 5 %
BLUra, Aefgiafmea, THHCER Yo RE Ao T Thellier ik §- THD
BEERY . &80 Stawadiho R e BRET 5,
oL w0°C I Shaw ok o AU § 9 CERFEAY tEBEMRAEAY, =,

A 430AC Ojin ) M5 433C( Suike) iz F R4V, T 03 H 433C (Suiko) o Bk
VTIT5 W E NRM-TRM diagram © NRM o BB 5 5 500kl 09t T iofd.,

NRM o Kfs) o KA 1T, 0T 5 2o vy
BT RT e E O BERT. dingram 1 A

Thellier 513 %8 0 2 HwBAE L

433C (Suiko)

Li2G 5 87, /2o Hole 120 U T 1 Thellieri&T% ;”D
Rot3o v BRI o0 T, ik iR, 8
SLFMIRETH, =, 3303«,
AR RB ., (55UEE L LAiEo = O
ShawoZ A, THSWRBREFake 2 R On
Fiode i Thelliey {f\ T3 § \; \ 433C 10-6 38-40
Tod) § D& v b E L g m “\'
T A sy . 9 M L = g
o RBERACTE, & 06 38-40\ e N s 11-3 84-86
Mo dETEHFLOER /;-'>”-3 84:86 -~
4’\-455 ITRAE AT ]—;ﬁ:ﬁ @]01“3 112-114 ‘} ’\a\\n \.‘\.
o TiAL0 e R T\ 11-3 112114
EXcu,.Etnth ! 2
Y, JE. fidn KL %36-1 45-47 | ‘;?fo
L=8T 5 tadnn % e, 36-1 45747
5 BN |
] § = i ey
i TRM COMPONENT
Thellier Shiii
Samnle Numher Flow i T F F Class
unit °n) (0e) (0e)
4300 6-1 67-69 2 260-510 007 0,77 +0.03 1.03 + 0,01 (2b)
-2 122-124 3 380-51n .008 0,46 0.0
6-4 15-17 4 260-40n .987 n.48 .03
432\ 4-1 73-73 3 380-510 006 0,20 +0.n2
433C 10-6 38-10 5 3RI-SIN 047 0,35 20.01
11-3 84-8A T 12n-53n L0955 n,28 +0 n3 n.50 + N,01 (2h)
11-3 112-1124 7 ANN-53n JORN 2,77 0,06
$6-1 45-47 J6 120-460 SONY 9071 an, 0% 1020 & N060 2h)
kEkR% ER X3
433V 20-2 2-4 ] 380-490 T 090 £m N *:Tl'f' £ 01 (2a)
20-2 14-16 1 3gn-49n L07R N 58 +n.n7 0,27 £ 0,01 (24)
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IM-39 BB Bmsas (2o )
7z -7 FL 714 Faaithg
fi A~ %
B i
ERAFRTECMUERNLIA F0RINE/RY . B . 722 =T. 077 )7 . &

KIicGH T2 . OB ABE 71-5- FL 4 F eis i, ARMEILRY KA SHT 3
cT RSB NG a3 TERMHIBRALIZLAILATVS, T BB ELEFCTD
E-2>RP#H (R 3c00mlkl) £ LB 3Bt FLCL»0 ) )T
CEE o SIND. BAERIIK-Ar T I3E~Llb3 mY ([GB) , /5%~ /90
my (T 7)) 7 Carrce Dolerite )Ry W48 S . 22 4L NIE P 9 5P URISHIT2
FALr-yRismzi 3,

B ITT — 5 FLFA oGRS FRIERE LA PHE TRE T, B 13>
O L VGP RIS TINVZe %L aBEIRIFAF % ata 15t G, Y7 FE
TAST nt anRELiMZIKHEHL, $nlZN00EIT 220 ° o 82385 7 HEa 1R
GHFTS . SHRBANERAENRESIEAD, FM-4NRCEHKE) LABRA LR
A3 KT HEd 3.

SlRe7FVTP52rFa24 FEa@- BrARBELS 218 (BRH) |28 > T RET
MEEHO B +HEELEEHRO, O ARNBHEEMBE L EazthiETS. SF ML
CA R Ic? LT, MDFI3 200 De LEZH 3, NERMaXkzdld 3.,xw07¥
NLE X105 eamn/cc T 00 O KifRT a KRHBLHHRE T L E Y gD 5 22,
Rl IMERLET  ARRAFT SV VE P AR ERI AR TN Y, T4 kB2
ottt ad Vikm e 5H L, FAGFRNMT 00t RS> S MEETNS., 3R
N4 L aothont: T)TWHIcE D Puleo-intensity aRBHEELBETS.

Paleomagnetic Results from Dolerites in Antarctica

EE Sampling site Demag| N |Dec Inc K AR95 Lat.S| Lon
1 | wright valley (Yosida) 100 | 3 | 242 7ol 1o B2 49.1 | 211
2 " (Funaki) 100 |18 237 -67 191 2.5| 42.3 207
3 G ™ ) 100 4 241 -76 643 3.6 56.0 205
4 W (Bull et.al.,) 150 |83 250 -68 63 3 45 220
S Theron Mountains 0 8 64 -68 - 12 54 224
6 | Ferrar Glacier 0 |57 | 255 -76 | 52| 3 | 58 218

LJ Beardmore Glacier 150 [13 | 244 -75 18 | 11 59 221
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mM-40 Ring-core Z AL 1 8 & M v 18 K A3 1c & 5 5515 B2 A

meiig A . WHRME WP EA, LRE; AL, ARRE
(kBRI ) (FKR) (& zX) ($rerm)

HL R o 0B 2283 ring- core LA s HARARZBEAT L, FIAK
B G| eBEZUERIHT: 5 v 2 ~ 1072 WT/mm o B K 27 routine BRI 27 FI S e, #FE S i Bn
teRB <A I Nz s, FHEcBRAvHIYzas 2 oIz 3. 3K,
WEBZ - BEEA LI e s ¢ RAGERAADTL 2 KRB IR 2 3
' %2 2T, RER R LSRR (\mT) AL ERe B L, HEo R
OEEHARITrl 2088 e B3 et vk (Hra3v 3kR) 20 KR oo
Ao EBo B R3 AN AT 8 XEKEBBREGIBY v,

A 3 ring- ore13 20 mm$ n o E N FA o @ ( Basic Magnefometer ) 13
EkeFlezrar, REELHEr T3> ABRE Gz AW LPEATrA P | BRAR LK
Block dia%mmm;*‘)l:q.\iﬂ"):9 DA BaNE s L 9% zWmwL 2 A
3, FLA-JEPZL2.57 (tSor) kRo ?Farap ARk zLa <
mi 2V 3o

KA RBesrozeRelote a6 RiEL, 2X48R2FTIY. K3 -KA
Gk AIHEER B2 2202 K50 B BAaHEERIRARAY 3 o 2 K5
podter \ AEABAMIRE L, BTGB 25 riLBF|eT 2@ R ]
e BrEsn3ffrz i aT s 0 SKBaBRrIKza> b 3. BB I,
TRITANRZPR s R ARy 0 BRI N3B R >z eBBT 2,

ring-core basic £25V| | SW. b—»
sensor magnetometer I I limit. ’ ™
204 *24V | |-24V
comp.| | comp.
cal. reversible
‘[ clock counter T 8 )
command | p— -
can. - DAC DAC
cont. 12 bit 12 bit

BLOCK DIAGRAM (one comp.)

el MAGNE TOGRAM (ONAGAWA)
gg AUG, 23,1979 B [-:;'_1
gs 1.2h uy Z 107 '?h

(¥ 2 §)

RING-CORE
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| 4 AE - T It

RK 32 A3 te B

V2T 2TERVET 5 TRAT - MENTHZ, offadtre ) A Z VS IWa K14 F o
o (5 RTBAT V3oL, 3EEBAMUEE ARG 75 R s Rk (T AR
RAoshzages zli 12k, 47T H 08 o) o AT ®HS A, §7122.3
DBRAFETR TV 3, ==, CARER=F BRI o1, {08 RY

%73,

10y Rt & 3 T3k, NASA e Acaua Fl=F > THIRTATE Vaogagrr F=b755
NEAEDITIZA S Sy 339 T, AROETER = £3 F51 <5 T BRI
M=, 3L KRR =Fre o yBHREL> 10 3. Ay EFE = L, tCE
RuEEa E5 40T H3.
N T A7 kM3 FT 2, ATt -CrB>T
Ringe RAGe: N T A > — 72 Ax T2 ERER2

L G : L
A ANTBUUINRTIES, s F9BRERZ(S T
. o= BoBIRTCEEbI2 2/ W R VAL = e THL .
2 9 FRsAES
: R TS
12727 K74 70% Kt TRt v
nTH3,
@if‘:") € - )BT ~ 30 mA T, FIEIRE ‘%w
SR by MRl A0 3, &S

':W‘-I*—’}@itw?t (1T 2t 6 F24 7R/ ilt)
NRA Ve e = o,  TAEw 3H
Mo BEHRpEoanT k549 Efin To 3. lav
_ St Rurap R A2 2 =T 2R
Hoten 2, Bx 129k P L5 :
79-4 Wi Mo Pen TnE Bfg A £ o R %F (ke 24 v
254 um 027> LARRREY YD T3, iRboa BRHAS.  F= 145 ehz2
o XMBEREEH SR 0.65 T rms AR A

VDIfR Lo bo MERRERTHe 2 pht o T2, T5d, /4252 br,
Y2295 FRe 3ot - 2E Ay, AT/ AT T LTI RARATAT T
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n@REABAGN, L 28K HLT 3.
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@) SUBRRaScHke@k. pet. PAAKM EmELs < 3L LDz, e Fo Ped,
Fi1fsn o BRI > X 0 %E 2 BT T ho
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oh 3 6 9 12h 15 18 21 24h
LT

SC with pc1 excitation

SC without pc1 excitation
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A consideration on tidal theory

S. Kato and T. Tsuda

Ionosphere Research 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 model of the atmosphere, remains even today relevant to in-

terpret various observed tidal phenomena. It is found, however, that there are some points to be con-

sidered sfor completing the theory. They are as follows:

(1) A1l positive and negative anti-symmetric diurnal modes except for (1,-2) have those Hough functions

which lack a term proportional to P]’z; P],Z is an associated Legendre function of order 1 and de-

gree 2. Note that the (1,-2) mode consists of only a term proportional to P] 2

(2) The generalized tides can include those atmospheric global oscillations which have ejther negative

frequency or negative wave number.  Among these estwards traveling diurnal waves only anti-sym-
metric modes are stable.  Observation is consistent with this conclusion. The Hough function of
these modes was obtained.
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The sensitive Doppler radar (49.92 MHz) at Jicamarca (12.0°S, 76.9°W) is used to
investigate some statistical properties of short period atmospheric waves at the alti-
tudes of 13 to 25 km. The dominant short period waves observed are largely buoyancy,
or Brunt-VAis813, oscillations; the period of which is about 5 min in the lower
stratosphere, while about 11 min in the upper troposphere. The buoyancy oscillations,
with horizontal spatial scales of less than 500 m, seem to be convected with the mean
horizontal wind. It is also confirmed that the partial reflection is relatively domi-
nant in these altitudes compared with turbulent scatters. These features are not found

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

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

relation time at the respective altitudes.
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