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MU Radar observations of the Dynamics of
Meso- and Medium-Scale Precipitation Systems

Genya Kotani'), Manabu D.Yamanaka!), Shoichiro Fukao!),Toru Sato?,
Mamoru Yamamoto?), Toshitaka Tsudal), and Susumu Kato!)
(YRadio Atmospheric Science Center, Kyoto Univ., 2Dept. of Electr. Eng., Kyoto Univ.)

Meso- and medium-scale (horizontal scale : 10

2 ~ 103km) precipitation systems play principal roles

in the troposphere over Japan during the Baiu season, which have been studied by micro-wave radar and
satellite observations. Here we show a case study on dynamical structures of the meso- and medium-scale
systems by the MU radar. A medium-scale cyclone passed just over the MU radar, and descent of the front
was observed also in the echo power data. Strong upward flows and then strong showers with mesoscale

structures were detected near the cyclone center.
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Spatial Uniformity of Vertical Velocity Variations Obtained from
V‘310¢i'?)’-Azimuth-Display And Vertical Incidence Observations by MU Radar.

Shoichiro Fukao, Manabu D.Yamanaka, Osamu Aruga, Hajime Nakamural),
Tositaka Tsuda, Mamoru Yamamoto, Takuji Nakamura, and Susumu Kato
(Radio Atmospheric Science Center, Kyoto University, Uji, Kyoto 611, Japan
DJapan Meteorological Agency, Chiyoda-ku, Tokyo 100, Japan)

. .The spatial uniformity of the vertjcal wind was examined by comparing the observation at the vertical
incidence with that of the velocity-azimuth-display (VAD) method, while a cold front passed by the MU
radar. General coincidence of the two observations is fairly good with correlation coefficients of more than 0.8
within the observed VAD radiys of 1-4 km, but there is a significant difference between them. The difference
becomes larger in regions with higher stratification than in more disturbed regions such as above the front,
which may be due to a contamination by horizontal wind along inclined potential temperature surfaces less
than 1°,. along which the horizontal wind blows and contaminates the vertical wind. A comparison is also
made with a numerical mode] of the Japan Meteorological Agency.
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Characteristics of RASS echoes detected by the MU radar

T. Adachi?, T. Tsudal!, Y. Masuda2,
T. Nakamura!, M. yamamoto!, S. Katol, S. Fukaol
1: Radio Atmospheric Science Center, Kyoto Univ. 2: Communication Research Laboratory

In the last several years we have been working on temperature monitoring in the troposphere with RASS, which
consists of a high-power acoustic transmitter and the MU radar. We have observed focusing effects of RASS echoes
using 4 receiver channels of the MU radar on Nov 14, 1989. We have found that the intensity and spot size of
RASS echoes depend on both receiving antenna locations and observation altitudes.
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THREE-ANTENNA POST-STATISTIC STEERING USING THE MU RADAR

R. D. Palmer, R. F. Woodman?, S. Fukao, T. Tsuda, and S. Kato
Radio Atmospheric Science Center, Kyoto University
!Jicamarca Radio Observatory, Lima, Peru

In the case of Radar Interferometry (RI), a certain beam direction is often desired to be synthesized.
One such technique is Postset Beam Steering (PBS) [Rétiger and Ierkic, 1985]. This technique synthesizes
the beam by introducing a phase shift on the signal itself. Post-Statistic Steering (PSS) [Kudeki and Wood-
man, 1990] improved this technique by introducing the phase shift on the signal statistics rather than the
signal itself, thus, reducing computation and storage. These techniques were limited to only one-dimensional
steering. This paper extends PSS to the case of three antennas and two-dimensional steering.

The three-antenna interferometer is considered in a standard x, y, z coordinate system, with x, y, and z
pointing in the east, north and vertical directions, respectively. In PSS, the synthesized signal is obtained
by a linear combination of the three received signal statistics. After a standard statistical derivation, the
spectra of the synthesized beam was found to be

B = (B11 + D2 + Dsa) + 2Re[P12e" ™ (P17P2))|
+2Re[®,367*"(P1-P3)] 4 2Re[B3e’*™(P3-D3)], (1)

where D is the position vector of antenna i, ®;; is the cross-spectra between antenna i and j,and nis a
pointing vector in the direction of the desired synthesized beam, which is function of the desired azimuth and
zenith angles, Therefore, three-antenna PSS consists of, 1) finding all combinations of spectral functions of
the three antennas, 2) choosing the desired azimuth and zenith angle, and 3) simply using (1) to synthesize
the appropriate spectra.

A radar interferometer experiment was conducted on October 24, 1989, 21:00-24:00 local time using the
MU radar located in Shigaraki, Japan (34.85°N, 136.10°E). A 30 min average of Doppler spectra (processed
by a rectangular window periodogram) was obtained for all combinations of antennas. These spectra were
used to find the PSS synthesized spectra shown in Fig. 1 at 9.0 km. As one can see, the Doppler velocities
shift in a manner which one would expect from these synthesized azimuth angles (i.e. velocities reverse sign
for azimuth angles 180° apart). From this data, the wind velocity vector was calculated and found to be
pointing at approximately 55.5°, which is in approximate agreement with normal beam-swinging estimates.
Fig. 2 shows the synthesized spectra at transverse and longitudinal directions to the wind velocnty.vector.
The spectra at 145.5° and 325.5° are orthogonal to the wind vector, and can be seen to have approximately
no Doppler shift. In contrast, the spectra, which are longitudinal to the \yl.nd. at 55.5° apd 235.5"’ show the
symmetric and nonzero Doppler shift which one would expect. This capability of first finding the wind vector
and then calculating the transverse and longitudinal spectra illustrates the usefulness of three-antenna PSS.
The convenience of baselines in orthogonal directions aligned to the wind, to infer information on aspect
sensitivity parameters like width and tilt, is discussed and illustrated in Kudeki et al. [1990].

Kudeki, E. and R. Woodman, Radio Sci., in press, 1990.

Kudeki, E., F. Siiriicii and R. Woodman, Radio Sci., in press, 1990.

Rattger, J. and H. Ierkic, Radio Sci., 20(6), 1461-1480, 1985.
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Temporal and Spatial Variability of the Middle Atmospheric
Turbulence Observed by the MU Radar

Naoki Ao, Shoichiro Fukao, Manabu D. Yamanaka, Mamoru Yamamoto,
Takuji Nakamura, Toshitaka Tsuda, and Susumu Kato
(Radio Atmospheric Science Center, Kyoto University)

The eddy diffusivity due to atmospheric turbulence (spatial scale < 10%m) is computed from the echo
power spectral width observed by the MU radar every month since 1986. Layered turbulence considered
to be generated by gravity-wave breaking frequently appears in the lower stratosphere and the mesosphere.
The eddy diffusivity increaces with height below the tropopause jet stream, and decreaces in the lower
stratosphere. It becomes larger in the mesosphere, and gradually increaces with height. The maxima are
observed near the tropopause in winter, and in the mesosphere in summer.
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Seasonal Variation of Gavity Wave Activity in the Middle Atmosphere
Observed with the MU Radar (II)
Yasuhiro Murayama, Toshitaka Tsuda, Takuji Nakamura, Mamoru Yamamoto,

Susumu Kato, Shoichiro Fukao
(Radio Atmospheric Science Center, Kyoto University)

We have determined seasonal variations of radial wind velocity variance and wave-induced
momentum flux from the mesospheric observations continued for three years with the MU radar.
Observed characteristics of gravity waves agree farely well with theoretical predictions, which
leads a further support to the parameterization of mechanical drag used in GCM’s.
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Observations of Saturated Gravity Waves in
the Middle Atmosphere

T. Tsdua, Y. Murayama, T. Nakamura, M. Yamamoto,
S. Kato, S. Fukao, and M. D. Yamanaka
(Radio Atmospheric Science Center, Kyoto University)

It is generally accepted that gravity waves play an important role in transporting momentum
and energy from lower atmosphere to the mesosphere and maintaining the general circulation in the
middle atmosphere. Vertical profiles of fluctuating components of temperature and wind velocity
observed in the middle atmosphere normally reveal wave structures with dominant vertical scales
ranging from a few kilometers to over 10 km depending the observation altitudes. It is generally
thought that these fluctuations are due to a random superposition of atmospheric gravity waves,
which can best be expressed in terms of spectra. It has been found that at sufficiently short vertical
wavelengths the spectral slope and amplitude are usually more or less invariant versus geographic
location and season. Such invariance suggests that the fluctuations are saturated in this wavelength
range. Asschematically illustrated in the figure Dewan and Good [J. Geophys. Res., 1986] and Smith
et al. [J. Atmos. Sci., 1987] predicted an asymptotic spectral slope of -3, and spectral amplitudes
determined by the background Brunt-Viiséld frequency at sufficiently large vertical wavenumbers,
while it is assumed that the small wavenumber range is not saturated. In this paper we summarize
comparisons between the model spectrum and observed spectra of wind velocity and temperature
fluctuations obtained by the MU radar, rocketsonde and radiosonde in various altitude regions [Fritts
et al, J. Atmos. Sci., 1988; Tsuda et al., J. Atmos. Sci., 1989; Tsuda et al., Radio Sci., 1990].

102 VERTICAL WAVENUMBER SPECTRA
OF GRAVITY WAVES
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Fr1(m) = Constant (1)

SPECTRAL DENSITY
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¢ Large Wavenumber:

1 0-3 SATURATED GRAVITY WAVE SPECTRUM
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Numerical modelling of tide and planetary-scale waves
in the middle to upper atmosphere

T. Aso & K. Matsuo

Kyoto University

Numerical modellings of solar atmsopheric tide have been extended from linearized, steady
regime to the time evolution of tides which delineates transient structures caused by the unsterdi-
ness of background atmosphere. This might give some clues to quantitatively interpret observed

variability of tidal oscillation which might partly be due to the evolution of global-scale migrating
tides.
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(1)Aso, T. et al. (1987), 3. Geomag. Geoelectr., 39, 297.13 i
[2]Haltiner, G. J,

New York, 477pp. and R. T. Williams (1980), Numerical prediction and Dynamic Meteorology, John Wiley & Sons,
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INTERPRETATION OF MESOSPHERIC RADIAL WIND FLUCTUATIONS OBSERVED

WITH THE MU RADAR BY GRAVITY WAVE SPECTRAL MODEL

Y. Muraoka (Hyogo College of Medicine), T. Sugiyama (Kyoto University)

S. Fukao, M. Yamamoto, M. D. Yamanaka, T. Tsuda, T. Nakamura, and S. Kato (RASC, Kyoto Univ)

Spectral analysis is made for mesospheric radial wind velocities measured on September 5-9, 1988 with
the MU radar at Shigaraki (34.9°N, 136.1°E). Under rather quiet wind condition in the mesosphere,
one significant feature exhibited by the frequency spectra for the vertical winds is a pronounced peak
at a frequency a little lower than the Brunt-VHis#ld frequency. Other features include the relatively
flat response from the inertial frequency to the peak frequency and the rapid fall-off in power spectral
density at frequencies higher than the peak. The frequency spectra for the oblique winds have an
approximate f~* spectral slope with a weak peak near the same frequency as in the vertical winds. We
discuss these features in comparison with results obtained from a full wave analysis of a gravity wave
spectral model. As a result, we propose that the mesoscale wind fluctuations observed in the
mesosphere can be basically interpreted as due to gravity waves alone.
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COMPARATIVE RADAR OBSERVATIONS OF THE HORIZONTAL
PROPAGATION OF THE MESOSPHERIC GRAVITY WAVES IN
SUMMER-WINTER AND IN NORTHERN-SOUTHERN HEMISPHERES.

Takuji Nakamura, Toshitaka Tsuda, Yuji Tawara,
Yasuhiro Murayama, Mamoru Yamamoto, Susumu Kato
(Radio Atmospheric Science Center, Kyoto University)

We observed mesospheric winds by the MU radar (35°N), Japan and Adelaide PR radar (35°S), Australia for
about 20 days in June 1987. ’

. H'_om the vertical profiles of zonal, meridional and vertical wind components, we have estimated propagation
direction of the dominant gravity waves (Fig. 1). The MU radar observation have shown that most of waves
Propagated in the northeastward direction in summer (J une), while propagation directions were centered around
south-southeast in winter (October). Propagation derived from momentum flux induced by shorter period gravity
waves was the same direction as those mentioned above in summer, but northwestward direction in winter.

Adelaide’? winter data also show different propagation direction of the gravity waves between two different
frequency regions (Vincent and Fritts, 1987).

MU -~z X 3 hRIERERRICIX, 1086 4£~1989 ZF D& A 4~5 A DERE] (GRATMAP/MAC #l3)
ﬁfﬂ\’kﬁﬂﬁoﬁmﬁ’(’%ﬁ&ﬁﬁﬂﬁz&a ba, HENET T v 7 REOFMZELEFFTL. TR
FOLTHREOMESLHEL M LTEA, 4EIE. MU L—¥—T0 1986 4£ 10 A®.19 BREOEH., K

U 1987 £ 6 A® 23 AREOBAL, & & i Adelaide(35°S,139°E) DR L — & — CEIBMAICIT & o 7 1987

%6 A0 30 BRMOBAL BT L, ENEOERSH0 ALK COREEE T2 - LEREAET 5.,
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. . SOUTH
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; oup velocities (open circles) of
Fhe grav1t.y waves observed by the MU radar in Jun 1987 (left) and Oct 1986 (right). Each of the waves
is determined with the vertical profile of the winds averaged for 2 hours.
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METEOR WIND OBSERVATIONS BY THE MU RADAR

Masaki Tsutsumi, Takuji Nakamura, Kazumaro Kita, Toshitaka Tsuda,
Mamoru Yamamoto, Susumu Kato
(Radio Atmospheric Science Center, Kyoto University)

MU radar observations of Mesosphere and Lower Thermosphere (60-90km) are limited to the daytime because
of low electron density at night. By using meteor echoes, which are more uniformly distributed throughout a day,
we can continue observations of mesospheric wind fields, which enable us to detect atmospheric tides and planetary
waves. We have tried meteor wind observations with the MU radar for several times, and compared them with
nomal MST radar observations using turbulence echoes and the Kyoto Meteor Radar results in 1983-1985. Meteor
wind observations by the MU radar can produce a similar hight-time resolusion as Meteor radar (2hoursx4km).

Furthermore, we report some improvements on the transmitting antenna design and the realtime data taking
software.
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REREL. S b BHEOHAICOVTHR~S,

MU v — & —{C X 3 FRIE FHRBEOSHA (60~90km) TIX, FHIZTAMEIC & ) BRE L LR FOELHM
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;1 Vertical Profile of Atmospheric Tides observed with the MU Radar during 14-18 Sep. 1989.
Thin lines are profiles observed with the Kyoto Meteor Radar in the same months of 1983-1985.
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Measurements of the ozone by a multiple-wavelength ozone laser radar
- On the seasonal varlation in ozone concentration at various altitudes -

S.Hayashida-Amano, Y. Sasano, H.Nakane, N. Sugimoto, I. Matui and J. Minato
The Natlonal Institute for Environmental Studles

Systematic measurements of the stratospheric ozone layer have been done by a multiple-wavelength ozone
laser radar since August 1988. Seasonal varlation In ozone concentratlon at various altitudes will be

Presented.
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Simultaneous Observations of Atmospheric Ozone
with a Laser Heterodyne Spectrometer and Ozonesondes

Taguchi, M. !, S. Okano!, H.

Fukunishi!, Y. Sasano?

! Upper Atmosphere and Space Research Laboratory, Tohoku University
2 National Institute for Environmental Studies

Four simultaneous observations of atmospheric ozone were performed with a laser heterodyne spectrometer and

ozonesondes at Sendai from Nov.

28 to Dec. 2, 1989. The altitude profiles of ozone partial pressure obtained by

the laser heterodyne method excellently agreed with those obtained by four ozonesondes, though the laser hetero-
dyne method can reveal only the altitudinal structure lager than 5-6 ke because of the broad shape of weighting
functions. The total column densities and their day-to-day variations observed with the laser heterodyne spectro-
meter were also consistent with the ozonesonde data at Sendai and the Dobson spectrophotometer data at Tateno and

Sapporo.
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Figure 1. Comparison of ozone vertlcal profiles observed with a sondes at Sendai and with Dobson spectro-

laser heterodyne spectrometer and an ozonesonde.

photometers at Tateno and Sapporo.
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DERIVATION OF TOTAL OZONE AMOUNTS OVER JAPAN FROM NOAA/TOVS DATA
CORRELATION BETWEEN BRIGHTNESS TEMPERATURES AND TOTAL OZONE AMOUNTS OBSERVED
BY THE TUNABLE DPIODE LASER HETERODYNE SPECTROMETER(TDLHS) AT SENDAI.

S.Takahashi,H. Kavanura®,S.0kano and H. Fukunlshi
Upper Atmosphere and Space Research Laboratory, Geophysical Instltute®
Tohoku University

Total ozone amounts over Japan were derived from the TOVS data of NOAA satellites and
the values of total ozone observed by the Tunable Diode Laser Heterodyne Spectrometer
(TDLHS) at Sendai. The nethod is based on the nulitiple linear regression between the
brightness tenperatures at § channels (1,2.3.8 and 9) of HIRS/2 sensor and the total o-
Zone data observed at Sendal. The RMS error of retrieved total ozone amounts is 15(DU).
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o V§?—9ME§91;-A§&E LTWCFETH 5o amounts over Japan In Oct.29,1989. Regres-
Mimei, {ﬂlﬁl:sliz,j;gaa;gggu‘ B o B slon coeffliclents are derlved at Sendal.
THEHFD KTy YRARBBACH LT L L DT Note that brlghtness temperatures from cloud
TOBRERY, * reglons are also converted to 'spurious’
total ozone amounts. Step in grey scale 18
& Xk YAMAROUCHI T..1. IFASHINA and Y. SEO 28 (0u)
HERY Ho.81,8-15, 1984 (b)Horizontal distribution of brightness

temperatures of HIRS/2 channel 8. Thlis chan-
nel looks mainly earth surface. Coast lines
of Japan are seen In the map.
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RETROREFLECTOR IN-SPACE (RIS) FOR THE ADEOS SATELLITE:
MEASUREMENT OF ATMOSPHERIC TRACE SPECIES BY LASER LONG PATH
ABSORPT ION BETWEEN GROUND-STATION AND SATELLITE .
A. MInato, N. Suglmoto, T. |tabe*, and Y. Sasano
Mational Institute for Environsental Studles. “Commication Research Lsberatory
A retrorefliector (RIS) has been selected as one of the AO sensors to
be installed on the Japanese polar-orbit satelllte ADEOS, which Is
Planned to be launched eariy In 1995. RIS will be used for measurlng
trace species such as 03, CO2, CFCs, based on the laser long path
absorption between ground station and the satelllte.

ARy FOIBLGREO V-V - BEABRRRUELENETIXRAEY DY IT VI X - (RIS) N
AOE VY- D& UTADEOSIE (1995 £R/#TH LIFFPRE) KHBIND. BELATHROMO V-
V- SABRRRIGHEONRT FHESWIEN. TOFATFVREKISRRINTNINF,. SEHORIS
PERyOfE L ird.

RIS BAXMELHNLTOIN—-RFOFOD—-H A TDF¥a—Ta—-F—- Y bOYIVIE-T
300nm-14 um QEVREKTHVWEFRLFHo. ORIBO0.5nTH3. WENFHRATEDTILHKEL
DHITRENMETIEDRYIVIA-2MATEIHDIF—DI5D1 HKHEEAVWEY IVI A -
MECILE. Flg. 1 KRTEIKRIS OXMIZMETH & YEITHHICI0EDH IS @ THY {11
Hh3,

RISfig il LRIKRARER. V- V-RRMAER. F— 2 NREBHISWRENS(Fig.2)., v—
V-2BRTIZILCEIVSHRAOREBI FOREFTETHIF. ROOBNIHBRKIEHECO2 L —
Y—2ANWT, VY. CO2 SNOTEAWLCFCS GDAH I AREOWMEERIT2IHETH 5. BRMML
KEde, BEINEV-F—XOMI0” LB CRAEH, FHIC. 10un HTRHHAHIWDIONV AV -
Y- AN3BATH. 1 PRAIOHETHLMRIHOMTHNBELI0 AHEZFI NS, 1 BHORMEMIT2-3
T, ADEOS FHRHNHHBLHNEABTIHERINAOHMEROBE. BHESGDE T2 HL—ERETH S,
ADEQS R#EMHIETHSOT, BETRBANOHEI T oL RKEL 23, HL Y. BEILBLRORMN
ESHhD25IERIS REROVERD T ( REAM) ORBOFHRL LTEDTHYL DL 225,
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Fig.1  Concept of the Retroreflector-In-Space

Fig.2  Block diagram of ground station



D12-05
AoWIBRER o X VL2 A oL E)
— AR A VLR DB 151D Ak RER (CHEOPS 3) [1] —

Variation of Ozone Concentration in the Winter Arctic Stratos phere.

M BLBX AB) gk B - KB ATE (BL FB2r)

P Aimedieu (CNR.O - P Tnston (D.SIR) « W A, Matthews (DS IR)
MHelen CKFAD U, Schmidt (K EA P

M. Hayashi (Water Research Institute, Undv. of Hageye)
Y. Kondo s Y. Iwasaka (Research Institute of Atmospherics , Untv, of N“}ﬂY&)
rl;_?.;‘n:l;dl‘e“ (C.M R, S , P.Jouston ( WA, Matthews (DS IRD
_AB_(TRA_CT_‘_‘ R 1U| Schmidt C KFA )
Measurement of Ozone
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clun‘n,. CHE OPS
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Varta tion of 'fch.Perafukc and ozone mMixing ratto have gocd cCorelation at
490K and S40 K M potentin] temperature . The other hamd , small vartafion
of oaone mixing ratto were observed In spite of temperafure variat ron

At 670K (326km) | 4sDK (= [3km), and 420 K (=]Tkm)

These features are nelated to the Ozone distribution (n the polar voltes in
the Arcdic stratosphese
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STRATOSPHERIC MINOR CONSTITUENTS STUDIES USING CRYOGENIC SAMPLING SYSTEM

. Itohl, H. Honda1, T. Nakazauaz, T. Hachidaz. S. Horinotoz, T. Tominaga3, R. !amnkia. Y. Hakida‘,
. SAkaig, M. Tsutsumi”’ and T. Gaoo

. The Institute of Space and Astronautical Science 4. Radio Isotope Center, Univ. of Tokyo

. Upper Atmosphere and Space Research Laboratory, Tohoku Univ.

. Faculty of Science, Univ. of Tokyo 5. Ocean Research Institute, Univ. of Tokyo

Stratospheric air samples aTe collected by a balloon-borne cryogenic sampler.
Profiles of HCFC-22, CFC-114 and CH,Cl are obtained for the first time using to
the improved sample cylinder treatments and the low temperature condensation
method in the gas chromato%raphic analysis. Other CFGC's, GHA, CO0,, and isotope
ratios of 13¢/12¢C and 189/1%0 i G0, are also measured. Through the analysls of
the 002 profiles and the difference between stratospheric and tropospheric
concentrations in these five years, a sign of the dynamic air transfer in the
lower stratosphere and through the tropopause has been found.

wWN =X
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BEVELOPMENT OF A SPECTROSCOPIC SYSTEM FOR NOz,0s

T.Kum,K.Ohsawa.Y.Kondo.Y.lvasaka,A.Ivata.and K.shibazaki
Reseach Institute of Atmospherics, Nagoya University,and kokugakuin University

¥e have a plan to measure stratospheric N0z, 0s for a long term at some points by using long path
Visible absorption at twilight.on this time,we measured them with the system developed and analyzed
the data by nev vay.

Tiny errors of wavelength on the measurment which are problem on this system have been calibrated
and the value of these errors become less than =0.033(nm) by using closs correlated method,etc.
That makes s measurring for over 80° in solar zenith angles. And we will improve this system for
Reasurring 0y by measurring wavelength(450-500(nm))

TREOS/YORTU, BRI AN REABERR LTV S, #>T MEBILEORBED LT
Y3REN 02% Ay Y R RMIMEIE ¥ 3 2B 155 5. MER A WHADEAIC BV TN 0= 04 Y DRI
REOHER L T50. MuCERT 39X BONREED TS ke SEUZ OHHBORET D1 TRRU 2
RRELV. Bl - 5 oRFFme i~

Eﬁ@ﬁﬁbmﬂmvz;uzsn.\-cmgam-:rt\meﬁ'ym&ﬁfmzowctw OXayLyarikSoFE
BERAU TR — 5 R MEY 52 L1z & »T£0.00900E F LR e 2 HiTk > TAMKIAD 0° UL
iy, ARBANBROBO B ET 5188, S/ NESET L TORMBTEEL R, HTICHER

1i3mess

;3?Hhkﬁmuimw*ﬁwo PELYRHER (450m—500nm) TORANEHMBTSZ L&Y
T OURRE R L2 DL T4 5,

g £5:13:00 84" No2 absorptier tpactrun 424, 4-228, T 86/09/09 083113102  94° NO2 absorption spectrun 434.4-449.7Tnm

+3.00f%)

49.7(nm)

N0l columa = 8.97H-18 (op-2)
03 colunn e 24.89B¢19 (cn-2)
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Nitric Oxide and Ozone Measurements from Mid-latitude to Equator during

INSTAC-I Campaign

Y. Kondo, Y. Iwasaka, A. Iwata
Research Institute of Atmospherics, Nagoya University
- T. Ogawa
Geophysics Research Laboratory, University of Tokyo
Y. Sugimura, and Y. Makino
Meteorological Research Institute
Nitric oxide (NO) and ozone were measured over the west pacific ocean
during an aircraft campaign which took place between 7 and 10 th of
March, 1989. NO was measured by a chemiluminescence detector [Kondo et
al,, 1987, 1988] and ozone was measured by an ECC ozonesonde modified
for aircraft observations. The latitude range covered was from 359N to
595. Cruise altitude was about 4.5 km and most of the measurements were
made at this altitude. During takeoff and landing, altitude profiles of

these species were also obtained.
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Measurements of the atomospheric HC1,N:0 by IR absorption method

Isao Hurata, Naomoto Iwagami, and Toshihiro ogawa

Geophysics Reseach Labolatory, University of Tokyo

The vertical column abundance of atomospheric HCl and N:0 were deduced
from the solar infrared spectrus at 2926cm~' and 2583cm-',respectively.
The observations were made by using a 50cme telescope and a 1.5m double
pass monochromator at Hongo,Tokyo. HCl columns of 0.5~ 1.5 x 10'°*/¢cm*

and N.0 coluons of 6.9 x 10'¢/cm? have been found.
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Problems on the Estimation of Temperature and llumidity in the Formation of Proton llydrates

T.SUGIYAMA (Kyoto Univ.) and

Y.MURAOKA (llyogo Colledge of Medicine)

The proton hydrates in the mesopause must bring to us the fine in site information of the
important mesospheric conditions such as the temperature and the humidity, if we obtain the model
to invesligate Lhe observations. With the use of the laboratory data which is aveilable up to the
T-th order hydrations, the estimated temperature and humidity are tend to be hot and wet in the

case of the low order hydrations and cocl and

dry in the case of the.higher order hydrations.

One of the reasons of the model discrepancy may lie in the terminal cut off due to the lack of the
laboratory data. We will discuss the problems to model the proton hydrate in the mesosphere.

1 I}|B Proton llydrate ( N*(H:0)n ; AT PH)
DENN L T BN BER BRI 83 2 FARED X
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ROCKET OBSERVATION OF THE OH (9,6) BAND AND O0s 1.27 i NIGHTGLOW

I.Naito, H.Yamamoto, H.Sekiguchi, F.Abiko, Y.Hisada and T.Makino
Departaent of Physics, Rikkyo University

Alutitude profiles of the emission intensity of the OH (9,6) band and
O0: infrared atmospheric (0-0) band In the night airglow were observed
slaultaneously wjith cryogenic filter radiometer on board the rocket
5310-20 flown from Uchinoura (31°N) on Jan.28,1990. The data are now
being analyzed, and being compared with the data obtained in the before
rocket observation (Feb.1,1986).
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Observations of Equatorial Airglov at Haleakala

S. Okano, M. Taguchi, K. Shiokava, and H. Fukunishi
Upper Atmosphere and Space Research Laboratory, Tohoku University

A preliminary Observation of equatorial airglov vill be performed at Mt. Haleakala (20.8° ¥, 156.5° W.
elevation 3080n) in Maui Island, Havaii in February 1990. The optical instrument to be employed images
the sky with a wide angle (150° FOV) optical system, which contains a Nikkor 8om f/2.8 fish eye lens as
an objective, onto a 2-D photon imaging head vhose phosphor output is refocused to a CCD image sensor
¥hen a Fabry-Perot etalon of 80am CA is inserted into the portion of the optical system where light
beam is almost parallel, the instrument vorks as a Doppler Imaging System, and when the etalon is
removed, it turns to a vide angle monochromatic camera for very lowlight level. The purpose of this
experiment is to observe: (1) 2-D pattern of the equatorial airglow and its variatiom, and (2) 2-D
distribution of wind and temperature in the equatorial thermosphere. The results of the observations
vill be presented.
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NIGHTGLOW OBSERVATION AT WATUKOSEK,

Kokugakuin Univ.

Tokyo Univ.
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We present the observation results obtained for three nights from September 26

through September 29, 1989 at Watukosek balloon observatory, Indonesia.

Wave-1like

structures moving eastward were recognized in the 0I630.9nm nightglow data durig

this period.
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DEVELOPMENT OF A YUV SPECTROMETER EQUIPPED WITH
ABSORPTION CELLS FOR D/H RATIO MEASUREMENT ( I )

T.Kawahara, §.0kano, H.Fukunishi
Upper Atnosphere and Space Research Laboratory, Tohoku University

e are developing an engeneering model of VUV spectrometer equipped with a
set of absorption cells. which enables us to measure D/H ratios when it is
applied to the Venusian upper atmosphere. It was confirmed that HLya 1line fron
Ha capillary lamp is absorbed by heating a filament within the ceil containing
He gas. However, the level of observed absorption was much smaller than the
expected values calculated for various pressure levels of Hz gas and temper-
atures of the filament.

To improve this small efficiency, nev cells are being developed ; the whole

body is made of pyrex with Teflon coating instead of stainless steel with Teflon
coating.
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GEOMAGNETIC VARIATION MEASUREMENTS IN CENTRAL

SOUTHERN PART OF THE NORTHERN HONSHU OF JAPAN

Masahiro SETO and Yasuo KITAMIIRA
(Tohoku Institute of Technology)
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In the Northern Honshu of Japan. the mcasurements geomagnetic
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variations have been carried out by many authors. are

vet
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areas where measurement is not conducted. In order make clear

with
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arrows.

characteristics of geomagnetic in such we

of the geomagnetic
Northen Honshu (38° Ne-39°N)

areas, began

measurements variations in central southern part

and obtained the distribution of induction

Anomalous behaviours of the induction arrows were found out in several places.
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VARIATIONS OF SPONTANEOUS POTENTIAL ON THE OUTCROPPING THE MARINE CLAY
Kunihiro RYOKI
Niwadani High School

EW¥ component of spontaneous potential (SP) i1s continuousliy observed at the area out
-cropping marine clay of the Osaka group . This marine clay 1inciudes pyrrhotite ,
pyrite or other sulphide minerais . As oxidation-reduction phenomena are expected
activily in these area ., the variation of SP is higher than other areas . The
variation of SP {s notlced yeariy periodic changing . That phase fs iagging behind
the nininmum atmospheric temperature about 85 days . The author is thinking that no

relatjons between the precipitation and the varfation of SP exist on long periodic
changing from out of phase.
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ANALYSIS OF THE EARTH-POTENTIAL DATA WITH BAYTAP-G
on the role of the Z-component of the geomagnetic field as associated data

Mituko Ozima”, Toshio MoriZ), Hiromi ’I‘akayama3)

1) Kakioka Magnetic Observatory
2) Matsushiro Seismological Observatory
3) Meteorological Research Institute

The geoelectric observation which had been started in March, 1985 at Mito
(Fig.1) has been almost terminated in August, 1989. With the use of BAYTAP-G, we
have re-analyzed the hourly mean values of those earth-potential data throughout
the interval of observation of about four and a half years. The hourly mean values
of the three (X, Y, 2) components of the geomagnetic field at Kakioka were used
as assoclated data for which induced electric field was calculated. We found
that our previous report was incorrect and that the use of the 2Z-component as the
third associated data does always improve the separation of the induced component
as far as our data are concerned (Fig.2). If we use the geoelectric data_obtainad
at BSOBS as the third associated data instead of Z-component, the separation of
the induced component was further improved.
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Development of a new Self-contained Deep-Towed Proton Magnetometer System
and Preliminary Result of the Deep-Towed Observation of Magnetic Anomaly M9

KEIZO SAYANAG], ATSUSHI OSHIDA, MASAO NAKANISHI, AND KENSAKU TAMAKI
Ocean Research Institute, University of Tokyo, Japan

We developed a deep-towed proton magnetometer system which uses a proton magnetometer with the internal
digital memory. The purpose of this paper is to present the ORI-DTP I (Ocean Research Institute Deep Tow
Proton-magnetometer I) which is the first system in our laboratory and to report the result of the survey over
Anomaly M9 to the east of the Izu-Ogasawara trench. The system is quite simple in operation and low in the
production cost. About 5700 magnetic data can be gathered at a shallower depth than 6500 m by using the system.
Results of the survey show that magnetic field intensities in the deep sea water and at the sea surface have a 20 km
wavelength and amplitudes of 380 nT and 170 nT respectively, with a substantial difference between them.
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Fig. 1 Profiles of magnetic total field intensities obtained by
the deep-towed and surface-towed proton magnetometers.
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VECTOR ANOMALIES OF THE GEOMAGNETIC FIELD MEASURED BY STCM BETWEEN ANTARCTICA AND AFRICA

Yoshifumi NoGI'?, Nobukazu SEAMA2?, Nobuhiro ISEZAKI3?, Minoro FUNAKI??, Katsutada KAMINUMAS’

1)Meteorological Research Institute

2)Division of Environmental Science, Graduate School of Science and Technology, Kobe University

3)Faculty of Science, Kobe University
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Fig. 1 Geomagnetic anomaly profiies of downvard component

along the ship tracks. Bathymetric features based on ETOPOS
and WORLD. The contour interval is 2000m.

The three components of the geomagnetic field were obtained between Antarctica and Africa
Enderby Basin and the Southwestern Indian Ridge during the 30th Japanese
Expedition. of the geomagnetic anomaly lineations were
Pive regions were characterized by the wavelength of
magnetic lineations, in addition to fracture
Indian mdmest that it is possible to provide new constraints for the evolution of the
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Electric Field Measurement at/around Auroral Arc by BB-12 Sounding Rocket

H. Hayakawa, Y.-I. Kohno, A. Matsuoka, and K. Tsuruda
The Institute of Space and Astronautical Science

To investigate the break up time auroral phenomena up to 1000 km, a sounding rocket will be launched from
Poker Flat (Alaska) in February 1990 collaborating with U.S. group (UC Berkeley). For the comparison of the
electric field obtained by the double probe method and by the ion boomerang method, this rocket carries the both
type electric field detectors. The electric field detector using ion boomerang method (EFD-B) is essentially the
same as that of S-520-12 which will be launched from Andoyg(Norway) also in February 1990. The preliminary

result obtained by the EFD-B will be reported.
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Initial Besqlta of Lovw Energy Plasma Instruoent aboard S$S-520-12

Rocket Launched from Andoya,

S. Machida(+), M.

(+)

(#%) Faculty of Science,

Norway

Hirahara(##), Y. Saito (#%), T.Mukai (#%)

Institute of Space and Astronautical Science

Kyoto University

A generic Sumnary of recent §~520-12 rocket 1ow energy plasma experiment is given.

4 quad
fon
®re processed p

v
The rocket yag launched
aurora,

*mﬁru*$2ﬂTﬂm/»o;—

- c P YR
.?gm(mﬁﬂ&67°1s'

N) 2?5 EF

shig -
nmm; Sfo—xzﬁaom¥uma@éﬁ
&&Taéﬁbntﬁimmmmmﬁ%ﬁ5oﬁ

*‘“5ﬂ%3mmﬁfan»t—;4

b4 7#‘—::5 S
h3boTsz, mrmal
??Oﬁﬁéﬁiﬁb&r *
2) ;;4%§@mrfs4f— (E S a)
. 4*%:*k*—7f§4?— (MG A)
tzv-&gﬁ.gaLf ESA
BuMg £

ﬂmwﬂ~;;ﬁ?ﬁwm?,m3usmim&
Ve 8 g8 RIBOBEz A A ¥ —5 4 2
mﬁfasm?’9vazxwemﬁm5wwv
e EOOLOTEL, I Msmme kA #
® Uﬁﬂ@ﬁﬂ4tvomgﬁﬁem@ms
&:miﬂﬁf5§ﬂi@iﬂﬂzﬁfiz;51353135 3.
ESA-MGA?uf+y*»Luy§mur
PPEErAztERLTus, wmos
TYTERBER . » 4 2,
XﬂinﬁybLtm;y
MSTRAL vono.,
®ﬂﬁm%&?5bmamm¢arﬁﬂﬁﬁfa
B, lory, T/~ FoOSWMNoen2amaE
mwﬂéﬁgﬂaso?4zyu:*—9mm<
ﬁﬁ%?7579=A/D§EhtﬁEHﬁ~N
5~ﬁﬂﬁﬁﬂﬁbn6oESA-IM50$ﬂ

¥y -
Y3id—9 %R0
599 2%ERD B, 1
NAAEMCP LD ¥

risphericaj electrostatiec energy analyzer, magnetlc energy analyzer and new type
0388 energy 8pPectrometer vere fablicated and boarded.
Y conuon electronic unit and telemetered down to the ground station.
fron Andoya Rocket Range into a typical
A briet Tevlev of our prelinminary results is also glven.

The signals from these sensors

morning-side pulsating

T+ AY—BERBEHRHAOEVWEER K oY
HEAMLTHERFOI ANV~ 25HMAcH
Bl 3. choods 43 vyrB8LURIT—sn
8 FPCPUTCTHBEND " A(X2NALTHE:
yhro - BRI B3, TVvA—29F—50DRHY
b—BIRCPUTHBEBEIAT WS, ., F+¥
AP Yy PMCPIREOLG—EFEOHEBEMNH NS h
BN, CHhSoDHEBBEMONELNE - TR E~
FlcA20oRBReryy FREGKBELEE200PTSH
60

MGAE Y4 —%2AVAEABTRRFDZ S5 422
FHoMA LS/ NV —F 4 ¥ I —os5RKBo
72— ZXPHMEAEIDoOBFHIOE C 285 %248
LN TE D, Ty ESA. I MS itk T,
VBFBIUVUA L YO3ISRKRTEATGBHYMERD 522 &
BEAEETHEBIDOT, N E—F 4 ¥ F—~08 35
- LBHEF +» VY —ORHEPE F LE -4
vBTOoOMEB. EREBEEICBIIZTAI AL
CAEUESCMLTHUREED 2FRTH 3 (
CHhoDFHMUMMBIZABMETFBM. Hirahara
et al. B XU Saito et al. D/ XA BLMEEh
W)



G11-03

BHEBEESEFICBY 344 vyrox 2V F— K OHEKE A

(JVys=T7F-%T0S-520-1288ok, P ERER)

TROEX. @EF /. EH 2. #m"E BX
(RUKHE) (FEH) (FHE) (RUKHE)

Observations of lon Energy Spectra and Compositions in the Dawnside Auroras
with S-520-12 Rocket Launched from Andoya In Norway

ILIRARARA Masafumi, MUKAI Toshifumi, MACIIDA Shiobu, SAITO Yoshifunmj

#1 *2 42 *1
¥1 Departnent of Geophysics, Faculty of Science, Kyoto University
2 The Institule of Space and Astronautijcal Science

He plan to observe the ion energy spectra and compositlons at ~300kon-altjtudes in the ionosphere with $-520-
12 rocket launched from Andoya in Norway. Although there have been only a linited number of reports concerning
the ion measurements in the dawnside dlffuse (pulsating) auroras., the observations are important for under-
standing of particle precipitation mechanisns, the loss processes (e.g. charge exchange). We will describe the

characterisics of the onboard lon Energy-Mass Spectroaeter (IEMS) and report on the prellnlnary results of this
rocket observations.
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S-620~-12 OBSERVATION OF
ELECTRON FLUXES IN A PULSATING AURORA

Y.SAITO(s) S.MACHIDA(¥%) M.HIRAHARA(%) T.MUKAI(%%)
(%) Faculty of Science,Kyotao University
(x%) Institute of Space and Astronautical Science

Two cosplementary instruments, a 90°-spherical electrostatic amalyzer(ESA) and a
dagnstic analyzer(NGA) vere carriod by the rocket $-520-12 in order to study the
source and mechanisms of electron precipitation producing pulsating auroras. We can
obtain electron energy and pitch angle distributions with ESA in which energy is
scanned from 10ev to l6kev in 32 steps. On the other hand, MGA measures precipitating
elsctron fluxaav at four fixsd ensrgy channels simultaneouly and separately with
20psec tine resolution. In this paper we will report preliminary results obtained by
thaese two instruaents.
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HEMISPHERICALLY ASYMMETRIC FIELD-ALIGNED CURRENT SYSTEMS IN THE HIGH-LATITUDE PRENOON REGIONS
H. Fukunishi )
Upper Atmosphere and Space Research Laboratory, Tohoku University

The relationships between fleld-aligned currents and particle precititation in the high-latitude prenoon
reglon have been studied using DMSP F? particle and magnetic field data obtaind from 680 passes in the period

of December 1-31, 1985.

1t has been found that in the northern hemisphere for By > 0, downward region 1 field

-alligned currents flow along the field lines of the cusp region determined from the particle data, while

traditional "

cusp” fleld-aligned currents flow along the field lines which lie poleward of the cusp region.
This current pattern reverses symmetrically In the southern prenoon region and also for By < 0.

These results

suggest that the main driving source of dayside FAC's are located on the dayside and nlghtslde magnetopause.
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Fig. 1. Electron and fon preclpitation reglons and FAC's observed by DMSP-F7 on December 18, 1985.
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Source Regions of Auroral Arcs Inferred from
the DMSP F6 and F7 Particle Datas
K. Shiokava, H.PFukunishi

Uppor Atmospere and Space Research Laboratory, Tohoku University

To investigate the Source regions of discrete auroral arcs in the magnetosphere, we analyze partlcle and
aurora jpage data obtained from the DMSP-F6 and -F7 satellites. The intensity of auroral emissions for $517

i 6300 X

and N2(1PG) are calculated fron the observed accelerated dovnvard electron fluxes to show that the
fluxes of pri :

sities ang

ecipitating electrons are sufficient for the formation of auroral arcs. Then. the electron den-

fitting th thernal energies of these electron fluxes in the nagnetospheric source regions are estimated by
[

distributy accelerated Maxwelljan distributjon function to the observed elctron energy spectra.

utlons of nagnetospheric electron densities and thermal energies for magnetlc quiet and active pe-
tained by selecting 514 and 551 electron precipitation events, respectively.
Pheric source regions of auroral arcs are made based on these distribution maps.

riods are ob
the magnetos

B3 T— ORKEA Y — = 5 5]
- HElY -2 ffilgo[ER. HAH
B ESRESAS MR 51, WO P
ttx‘rxhot‘o""‘70‘/—2(:5&!..11:3?:& Chi -
Bemas s s B30, KWK T, DUSP-F6, ~P1Hi
6300 § N(”mm*“kkTﬂ¥?—5#é‘sw1m
b,y (TR omkRreralETEC L
Re B tEELAIBFOMOALEL, 27
celerateq N b‘h“‘aa;‘g’-*ib*—zda b WiTac-
DRAzo ?ﬁﬂﬂmﬁnwzcam;o\cnemm
Plgure 1 (o D017 ~ A OMFBE £ B £IEE L #o
: ;EmumﬁrﬁEnTmoma
T, : 50n TEIFoquietaffiicH
Dﬁ?ﬁ%”“mi‘h{t%n?ns 61.6147—2
bidngy oo T ORORS (inverted-yo it —# O
LiBImga o P TV 8) KHLT. LOBHTIEE

F& Polar plotT 3, WiechimE#icd
mxaog‘f’;‘?_;}f;iﬁ Shke Chi0RHEON
1. - 5h3, :
“‘*Eggzgz.r_’Eﬁsﬁz’ﬁbﬂbliactlvefﬂﬁ
q"let"’“ﬁﬂnaw (17 - 3 WLT) iIEC 0 555 25,

%o mﬁﬂm;ﬂmﬂ(“-uun)moauwén
I >
POLAR py g7 n;!a::l:u eVElEomuwiat R4, &

Lnission » | KA

(a)

Flgure 1

regions for (a) active period (Deec. 12-14, 19085) and (b) quiet period (Dec. 7-9, 198S§).

The global

Discussions about

FEEI20.3 ca 3Ll T & D AIRICHEXTEL, chn
BOWRMAOBRMEIC L ZHEAR T 5 X0 BREE ~ D loss
DhbEEILOoNS, Winningham et al. (JGR. 80,
3148, 191S)MEM Lok Sic. MO P S BLAMIOHRAR
DY —AREBA SN B,

2. BloA 27@FATIE. & iCquietBFIC VY —R D
BRFEEMNMASE < (1.5 cn L E) | m%&iﬂtbf(&u_(w
eVEATF) BhRAANMEL A SN B0 CchoDBEDAY
D 3LHRATIDERBEMOLDOIEIL LBLIC, HRER
D bDidplasna nantleiC T DV — 221 FHE BX 51 3,
C Dplasoa pantle DEE DA A 24 (Cquiet A5 B (c 13 R ER

icEFTRATWS, )

0)2’\ MR Uquiet BBy AR TR, v — 30)&?8&
PEVWLOLEEVWLONRELTVS, BFEELEN
KL S2 M, 2EBEERMOBELY bEV. BFR
EofWwboD v — 2, EHDtaild L L BL ©plasoa
pantle®d 7 3 X v CH B EEEFEN 3. —FBFEKED
EWbolt, PSBLODY 35 X7Htall flankd HEI~
SARGDEEI SN B,

HiEE : DMSPHI F 5 — & £ g8 L T \» 7o 72 U /o (B I HE MOBH
Rt —05F—sry—tBiBEERLE T,
POLAR PLOT OF RVERAGE ELECTRON DENSITY

1277 - 1279 12 HL1
NUNBER= S14

0
(b)
Polar plots of the electron densities of auroral arcs in the magnetospheric source

These values are

inferred by fitting the accelerated Maxwellian distribution functions to the downward electron energy spect-

ra obtained by the DMSP-F§ and -P1 satellites.
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PATTERNS OF ELECTRON AND ION PRECIPITATION 1IN TTHE NORTHERN
AND SOUTHERN POLAR CAPS FOR NORTHWARD IMF CONDITIONS

O. A. Troshichev and 1. Obara
Institute of Space and Astronautical Science

The data from the particle detector on the DMSP F6 and F7 spacecrafts were
used to study the patterns of electron and ion precipitations in both polar caps
when the IMF was northward. Over 100 dawn-duslk passes in the pole region were
examined for 15 days period from April to August 1985, The determination of the
auroral oval boundaries was carried out first. The equatorial part of the oval
is commonly characterized by the electron measurements as a region of continuous
and hard electron precipitation with an average electron energy higher than 500
eV. In the poleward part of the oval the precipitated electrons with energies
lower than 500 eV and of a burst type are usual. However the bursts of
precipitation of hard electrons (with energies up to 10 keV) are often seen in
the same region. The precipitation of hard electrons of simular energies occurs
also in the polar cap causing the sun-aligned aurora arcs when the IMF is
northward. Owing to thia nature of the electron precipitation the identification
of the oval poleward boundary proves to be very difficult when only the electron
measurements are used. As a result a diverse pointa of view have been put
forward on shape and size of polar cap for Lhe northward IMF.

In this sludy we propose to take the poleward border of hard ion
precipitation (0.2<E;<10 keV) as an appropriate boundary of the auroral oval.

The data of DMSP aatelliLes show that Lhe continuous fluxes of these ions with
the ions number fluxes higher than 10%(cm.2sler.sec)-! are observed as a rule in
the auroral oval. The sharp decrease of the ion precipitation occurs just on the
poleward boundary of soft (E«<500 eV) electron precipitation when this boundary
can be clearly seen. The increase of the ion precipitation occurs also above
sun-aligned arcs in the polar cap, but its intonsity here is much lesser than in
the auroral oval. I'he ratio of electron energy flux to the ion energy flux is
equal to 1 - 10 in the auroral oval and 20-100 for sun-aligned arcs. This
feature of the ion precipitation gives a criterion for identification of the
poleward boundary of auroral oval. Using this criterion several patterns of
electron precipitation in the polar cap typical for the nortward IMF can be
noted. They are follows: ,

~symmetrical patterns where the electron precipitations in both, northern
and southern, polar caps are localized along the oval morning and evening
boundaries,

-symmetrical patterns where the electron precipitations in both caps spread
from morning (or evening) side toward to pole,

-symmetrical patterns where spikes of electron precipitation fill both
polar caps, : -

-asymmetrical patterns where electron precipitations occur on the opposite
sides of the noon-midnight meridian in the northern and southern polar caps,

-asymmetrical patterns where the electron precipitation occurs only in one
polar cap whereas the opposite cap remains almost quiet.
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ACTIVITIES OF POLAR CAP AURORAS OBSERVED BY AKEBONO

Kaneda, E.,!) T, Yamamotol), k. Ha.yassnil), R. Fujii2), A. Kadokura?), M. Ejiri2’,

K. Makitad

, and T. Oguti"

1) GRL, Univ. of Tokyo, 2) Natl. Inst. Polar Res.,

3) Facl. of Eng., Takushoku Univ.,

Res. Inst. Atmosph., Nagoya Univ.

Fron space imaging of aurora it has bee reported that there are two kinds of the
polar cap arcs; the one is the fairly stable long-lived arc, such as the sun-aligned
arc observed by the 181S-2 satellite and the trans-polar arc part in ’theta’-aurora
configuration by the DE-1, the other is the changable arc observed by the VIKING. UV
imaging by the AKEBONO has observed the differnt type of auroral features in polar

cap, the diffuse aurora covering uniformly wide regions.

Including trans-polar arc

forpation on the boundary of this diffuse aurora, processes of chages in polar cap
aurora have been revealed by the imager on AKEBONO with high time-rate snap-shot, 8

Becond interval in the maximum rate.
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Polar Cap onvectjon Related to the
Polar Cap Arcs

o+ |

T.Obara,T.Mukai,H.Hayakawa,S.Machida, A.Matsuoka, Y.Kohno,
K.Tsuruda,A.Nishida(ISAS),N.Kaya(Kobe Univ.) and

T.Okada(Nagoya Univ.)

Electric field end euroral particles have
been measured by the Akebono(EX0S-D) satellite
in the polar cap region. A lot of precipitation
spikes have been observed on its dawn side or its
dusk side. A distinct electron precipitation
region was seen at the edge. which séparated a

so~called "web" region and a "slot" region.
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Simultaneous electric field observation showed
that a simple pattern of the convection existed in
the polar cap region; namely, an anti-sunward
convection has been seen in the "web™ region, while
a sunward convection has been observed in "slot”
region.
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Latitudinal Structure of the Dayside Cusp Observed from AKEBONO (EXO0S-D)

T. Mukai, A. Matsuoka, H. Hayakava, K. Tsuruda. and A. Nishida (ISAS)
N. Kaya (Kobe Univ.), W. Miyake (CRL)., and T. Okada (RIA, Nagoya Univ.)

Detailed latitudinal structure of particles and fields in the dayside cusp iIs discussed,
based on the LEP and EPD observations onboard the EX0S-D satellite. The particle signature
in the cusp is characterized by precipitation of intense lov-energy (~ 100 eV) electrons
acconpanied by keV-range lons which often shov energy versus latitudinal dispersion, while
the electric field exhibits a turbulent feature on the general trend of antisunward c¢onvec-
tion. It fs notable that a fev discrete patterns in the ion precipitation, one showing a
typical energy dispersion and others shoving non-dispersion, are often observed even in a
noon-aidnight pass. In sueh cages the fluxes of precipitating fons are generally higher in
the lov-latitude portion than st higher latitudes. These observed features cannot be inter-
preted in terns of a hitherto-beljeved simple mechanism for the magnetosheath plasma precip-
ftation into the fonosphere through the polar cusp, and requires a new concept.
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Electric field sturucture in the cusp region observed from EX0S-D
A.Matsuoka', T.Mukai', H.Bayakava', K.Tsuruda', Y.Kohno!,
T.0kada?, N.Kaya?, H.Fukunishi?
'1SAS, 2RI1A, Nagoya Univ. 2 Kobe Univ. *Tohoku Univ.

In the data of EFD (electric field detector) on board EX0S-D., woscilating
electric field 1is wuseally obserbed in the cusp region. There are tvwo
possibilities to explain this phenomenon. One is MHD waves assosiated with
the dayside reconnection. The other is the electrostatic turbulence localy

generated by the charged particle precipitation Iin the cusp region.
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IDENTIFICATION OF THE CHARGE CARRIERS OF FIELD-ALIGNED CURRENTS BY THE AKEBUNO SATELLITE

Y. Takahashl', H. Fukunishi', B. FuJli2, T. Mukal®
1: Upper Atmosphere and Space Research Laboratory, Tohoku Unlversity
2: Natlonal Institute of Polar Research
3: Institute of Space and Astronautical Science

High time resolution data of magnetic fields and low energy particles obtained from by the MGF and LEP
experiments on the Akebono satellite were analyzed for the ldentification of current carriers. The LBP
Reasures electrons and lons In the energy ranges of 5 eV — 24 keV and 6 eV/q - 30 keV/q, respectively, over
the whole pich angle range at time Intervals of 2 sec. Froam these data, pitch angle dlstrlbutlions are
calculated as a function of energy. Then. downward and upward fleld-aligned currents were calculcated by
Integrating the estimated distribution functions wlthln selected energy ranges. The main charge carrlers
for Beglon I, Begion 2 and cusp field-allgned currents are discussed based on these data.
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Fig. 1. Example of Region 1 and Region 2 fleld-aligned currents observed in the evening side
by the Akebono sateliite,
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VARIATIONS OF THERMAL ELECTRON ENERGY DISTRIBUTIONS
IN THE FIELD~ALIGNED CURRENT REGION

Takumi ABE', Koh-ichiro OYAMA2, Hiroshi FUKUNISHI3,
Ryoichi FUJII?, and Takashi OKUZAWA!
'Denki-Tsushin Univ. 2ISAS 3Tohoku Univ. 4N1pn

The thermal electron detector onboard the Akebono satellite has observed
characteristic features of thermal electron energy distributions in the field-aligned
current region. Electron temperature in the upward current region is higher (AT =
1000 ~ 2000K) than that in the ambient region, while the temperature in the downward
current region slightly decreases (A& T,=-500~ ~-1500K). These variations of the energy

distribution seem to be more structured in latitudinal direction, and denpending on
the altitude.
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Minor Light Ions Heasured by Akebono

S.¥Watanabe ,E.Sagawa, I.Ivamoto [Comnunications Research Laboratoriy]
B.A.¥halen [Canada NRC Herzberg Institute of Astrophysics]

Abstract

Radio waves with right-hand polarization of extreaely low frequency (ELF),
emitted by lightning strokes, can penetrate the lonosphere into the lower
level of the magnetosphere . The right-hand polarized waves change to
left-hand polarized waves (loncyclotron waves) at the crossover frequency
In the multicomponent and inhomogeneous plasea. Upward and transequatorial
( downward ) deuteron whistlers caused by the minor lonic component of

the fonospheric and magnetospheric thersal plasma, principally deuteron
(density ratio of deuteron to proton perhaps ~10-* ) and a small aaount
of Het+ ,yere found from ISIS VLF data. Usually we cannot observe the
large flux of thermal. H/Q=2 lons ,however,the large flux of down goling H/Q
=2 ions, measured in the density ratio to H+ as ~ 10°' ,appeared In the
Beomagnetical calm period at the low altitude (~ 1000 Ka ) cusp reglon.

In the morning side of the auroral region,a large flux of H/Q=2 lons was
observed as principally thermal plasma without flow during a

§eomagnetic stors at relatively high altitude (~ 10000 Ke). These cases
Seen to be caused by He++ froa the solar wind. In these case, then , the
density of W/Q=2 jons which make up the deuteron whistler may also depend

on Het+ frow the solar wind.

Folloving Figure shows down going H/Q=2 ions observed at polar cusp. Left
and right pannels mean dowd and upgoing lons ,respectively.
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AKEBONO Observations of High Frequency Modulation in Electron and Ion Fluxes

E. Sagawa (CRL), T. Mukai (ISAS), N. Kaya (Kobe U.)

Instrumentation for measuring the high speed modulation of electronfion flux is included as a part of
the LEP experiment package on board the AKEBONO satellite. This experiment is intended to observe
modulations of the ion/electron flux associated with the strong local wave-particle interactions expected to
occur in the auroral acceleration region. This type of experiment has been conducted only once by the AMPTE
UK satellite with little cases when it observed clear signature of the flux modulation. Since the start of the
AKEBONO operation on Apr. 1989, so far, we have also not found a clear evidence of the modulation of the
electron/ion flux associated with the plasma wave activities, although the instrumentation works fine.

1 {FL®»IC

rHPIED ] HRICIKES A ¥ — 4T BRI (LEP) o—8 L LTETF /1407 2 » 7 R0 ZB4 EHR
(1 MHz~100 Hz) Tl T3 C & ¥ B & LA sl (MOD) B3R TWE, BHIOHNR Y9 X< BID b
O HMNBIBIUE T : A F—$IFIC Gyro-Phase-Bunching ¥ 54 3 L 2 RET B LicH 3, MOD REMNT
Ly#RaT, chiThbivbho &N Toly FEEI 2 0. ALKECOBMA—R (AMPTE UK) 5,

2 EERIARER

MOD BIEX A A ¥ —DBETF /A7 32 x%§NF 5 LEP © 200 CEM (WEFAI 10, 4 4 v H10)
DOftD—Dp b A XBESEFZUEY . 2O HTHIBMNEEIS EAEIC X > BT bicE%T 5, 8 ELIRARK
PHIC X > CoDHiER & 5T 3. BWREMI (<1 MHs) Cik-ia x oBSRHILIRED 5311 % 5k & Jik (HPS)
T 128 OENEIM % b 2 ATHIBMR 8T Vv 5, —HIEREHC G (0.085 ms) 04 — FE§H L IFOH Y v
F — oW hd b6 ITHMMBZ R (LAC) LT3, HPS & LACORBRER~f €» FL— tRIcEth Eh
128 &£ 1024 B TH 525, CoOMC LEP BxdAX—REPERBECIZ msDXFy» S CHIE>TWEDT, &
AAX—2F7» Z7HOHTHMEMEE A &) —IClRBL TS LTS,

3 @BF—s

MOD o>l LEP oI ON & [FRHCHesE 4 AicBAtiE v, BRRNERKCENEL T35, Eit HPS (X&E)
: LAC () Cci8bhABHCHMMS oL RT. SHREEOREVICX- Ty FADELRAVWR E v
FElZEvie CEM 2 A1 LTHATW S, Rofi@aBiEsii R L. HPS 0i& 1 128 CH $20.128 ms,
LAC CH 8.3 ms tcili5d 2o HPSDEF—2HA Y Y F L— } TiRE SHBBMIBEOHCH 25, RIEF—
256 ATHMMEMICER L KR TD 5, A XFd o ETHBBEEERD 5B OBEIENIY Y bL—1rT
WEBZRT 9 Y r3iichd, BEHMEBOLECRT = 0CORDE—7 LA D, TCICEY Acficd Mo
BURT y Vv PfithoTHY, BT 72 v 7 ACKRHTMEAERINEATCWAWC ERX LD LT WS,

ZRECOEICHEBERCHRNINATF—FLa—F—DF—4% QL MWicEE L ARECR, HBANT7 9 »
2 20TEMHIRBIBENT WAV, HFHCHECEELWFITORIR & LB LB CoBNRISICOWTHE T 3 FETH
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Autocorrelation function obtained with HPS (Left) and LAC (Right) instrument. Horisontal axes are the

lag time, and full width (128 ch) corresponds to 0.128 and 8.3 ms for HPS and LAG, respectively. Note a single
peak at 7 = 0.
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PARAMETARIZATION FOR VELOCITY DISTRIBUTION OF
UP-FLOWING IONS OBSERVED BY AKEBONO

W.MIYAKE, T.MUKAI , N.KAYA and E.SAGAWA
( CRL , ISAS , Kobe Univ. , CRL )

LEP(Low Energy Particle) instrument on board AKEBONO satellite has often observed Up-
Flowing lons, such as conics and beams, in the polar magnetosphere. Ocasinally, ion conics
and beans quickly change into each other, and a kind of mixed velocity distributions are
found. Ve parametarize the velocity distributions of these ions in order to make
quantitative analysis of UFI events and to make clear the acceleration and/or heating
mechanism.
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CHARACTERISTICS OF ION CONICS OBSERVED BY AKEBONO SATELLITE

N. Kaya, T. Mukal and LEP team
(Kobe Univ.)(ISAS)

Ion conics were observed in a region from midnight to 3:00 MLT on July 24. The ion
conics have very interesting characteristics, one of which 1s a mass dispersion: H* are
detected 1in the region of the high latitude, He* in the middle, and 0* in the low latitude,
respectively. Furthermore, the peaks of the ion fluxes change pitch angle distributions from
900 to upward with decrease in latitude. We carried out the test particle simulation using a
g:gfi.Of dipole magnetic field in order to investigate the dispersions of the mass and pitch
TR0 WRBEERIMWAE FAVF¥-—NTFHUB (LEP) B, AEREBVAL Y - 232472

AERA LI TDOAR Y- 32057 ARKMEPLLTLIHELALY, TA24HOREPCHASHLEA
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ROEBBALR, LUb, TERBREML»SEREMILL -5 -2 -~ L2V, S5LBAF—25
THRALRE~3E, Py FHASHOLBAETR, 90° ffECY—s M5, EREMCBMTIECLE
BOUEFRARBABRBOVWEERELTVWIE, CORROBRRELT 2o OEHNELSNE, —2ik4 %>
OMEFEERBR A2« 220 7 ABMAUSKHEFEARKE-RTIN, TOWER., BRERITCRLEBL
BR3P EISN 3, 7R b, GREQATRERE (FECEVWEE) ThBshitkd, 12>
CHEELTYe b yBHELK, RNETETRH W ALERIREESEVWLAD, Vo FARROERL
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Fig. 1 Mass dispersion by time-of-arrival effect
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Pulse-like distortion of the electric field observed on AKEBONO satellite

Koichiro Tsuruda, Hajime Hayakawa, Yuuichi Kohno, and Ayako Matsuoka
The Institute of Space and Astronautical Science
and
Toshimi Okada
Research Institute of Atmospherics,Nagoya University

The double probe electric field data obseved on the AKEBONO satellite sometimes show pulse-like distortion
when the probe is nearly paralle]l to the ambient geomagnetic field. This distortion is interpreted in terms of
the motion of photoelectron cloud around the probes. The observed distortion is consistent with the theoretical

expectation at least qualitatively.

”sﬂmmﬁgguoyywin—iu\xﬁﬁﬂﬁ@
E:GC&ﬂﬁuLtEﬁoﬂﬂ?—iﬁﬁﬁbfhéu
L~mbnmru7u-7ﬁﬁmﬁﬁﬁﬁﬁbaaw
53. x0—oc, V4 v HROBRAF -5 cHBINT
:ﬁ::aﬂwxuomuﬂﬁa(m#mxacaﬁﬂﬁﬁ
“TRBREMNGEPHTIRE-LEERRDA

3LLTh3, BbRogurTE S n— 75 C ORE LS
ELERSIERLTL S,

Lrﬂﬁﬁﬁﬂﬂ#&ﬂ&f:atuaﬁ‘%’fﬂs hiclA
SABERALTLsoTuRLAE VI HHE b
6.50’l‘$6i:5‘ BioRkomBABRBIBTS ALY 4
yﬂaLtﬁmsnabﬁfcomznwzﬂmﬁxat
eunuaﬁor‘@atm”mtomau@ﬁbrus

EFD-P W42 Bias On

CEXBLEHBRYMTH D,

CORPEBRT I LT, 7o —-—70FBORXTBFR
ORMEAHBBERTHEL5LEL,. RREKBTHL, XBF
DI —T—¥BENYHA— LAV THBICEEERTIE, 7
a—7OBBBINBGEEREN S 20 42— F AV BREDTW
3, Tu—-FEWMBONRTAEM2 0BLI LS BRI
R7o—-7RAAOXBFRENPBELXGE~BRIT I &R
Wo LIrL, CORBEN/NECIBE, Tu—THoHR
A RRETOPOXBFOBHME DHOEBEBSHRBEY
BliiciZd, fIBEETo—T7OoMOBHIBIck » TERS
OUEMRIZTZHMN, REBOHUAF— 2 2FT~<AL#EER. CO
BIRTE—NICBRTEI LR -~DTCHET B

25 9 800418

—~
7N

~5
] /\ i
0 m/’\- it 0 S O b /\-'M\ /]

i
o7
IK\
——

_ J

S \Qiu//fv N {i

UT: 256 30 MLT: 15.@ HLAT: -67.3 ILAT: 77.3 FLAT: -72.1 H: 18201



G12-08

Dispersion Relation of Electrostatic Noise Observed with ISEE-3 in
the Deep Tail Boundary Layer

M. Tsutsur', R. J. STRANGEwWAY?, B. T. TSURUTANE®, J. L. PHiLIPS*, E. W. GREENSTADT®,
M. ASHOUR-ABDALLA2, H. MaTsumoTO!
1. RADIO ATMOSPHERIC SCIENCE CENTER, KYOTO UNIVERSITY, UJI, KYOTO 611, JAPAN
2. INSTITUTE OF GEOPHYSICS AND PLANETARY PHYSICS, UNIVERSITY OF CALIFORNIA AT LOS ANGELES,
Los ANGELES, CALIFORNIA, U. S. A.
3. JET PROPULSION LABORATORY, CALIFORNIA INSTITUTE OF TECHNOLOGY, PASADENA, CALIFORNIA,
U. S. A.
4. Los ALaMos NATIONAL LABORATORY, Los ALaMos, NEw MExico, U. S. A.
5. TRW SPACE AND TECHNOLOGY GROUP, REDONDO BEACH, CALIFORNIA, U. S. A.

The first measurement of wave-particle interac- plasma relative to ISEE-3. The resultant disper-

tions in the deep geomagnetic tail has been con- sion relation (w — k diagram) of the wave is shown
ducted by ISEE-3 spacecraft!), According to the in Figure 1. In the figure the maximum and mini-
paper, the most striking result is intense pure elec- mum ion acoustic speeds, 76 and 48 km /sec, which
trostatic signal with f > Q. (€, is the electron cy- are obtained from the plasma temperature, are
clotron frequency) observed in a distant region over given by two slope lines, respectively. From the co-
180 earth radii where is characterized by the pres- incidence among their values and the derived plots
ence of low plasma flow speeds and bi-directional in the figure, we can identify the mode of observed
electron distribution. As for the electrostatic noise, electrostatic noise as ion acoustic waves.
Scarf et al.! expect two modes of wave: one is the
(n + 1/2)Q, electron cyclotron harmonic modes,
and another is Doppler shifted ion acoustic waves.
So far, however, the mode of the wave has not been
identified explicitly.

In this study, we have re-examined some char-
acteristics of wave behavior using a different type
of display format for sixteen channel electric field
data. The new format (a dynamic spectra) clearly
exhibits a series of banded spectra of the noise, al-
though each noise is impulsive having a duration
probably less than the maximum resolution (0.5
gsec) of wave data sampling period. The dynamic
spectra also shows that the frequency variation of
the banded noise is unlikely correlated with the cy-
clotron frequency variation whereas it is well cor- e B T e e TR
related with that of the plasma frequency. The Wavenumber ( 1/10°m )
present analysis has brought that the bandwidth
of the noise spectra changes linearly with the peak . .
frequency of the noise. Using the detailed wave F_is‘"e L: De“‘."’fj w _f d“‘s"“‘n-_ Two slops are the

.. . ‘s maximum and minimum ion acoustic speeds obtained
characteristics and electron data in addition to a from plasma parameter.
speculation of Doppler broadening of the gener-
ated noise, here we propose a method of estimating
wavelength of the generated electrostatic noise.

The analysis has prowdeq us a r?sult that the Scarf, F. L et al., ISEE-3 wave measurements in the dis-
wavelength of the electrostatic noise is about three tant geomagnetic tail and boundary layer, Geophys. Res.
times length of the Debye length of the flowing Lett., 11, 335, 1984.

Frequency ( Hz )
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A STUDY OF PLASMA ENVIRONMENT AROUND A LARGE SPACECRAFT

T.Yokota®,
Tokyo M.U.E,

N.Kaya#,
CRLP,
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Computer Experiments on the Current-Voltage Characteristics of
a High Potential Tethered Satellite

Hideyuki USUI

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Kyoto University.

By perfoming computer experiments using a 2 dimensional full electromagnetic particle code, we studied
the current-voltage characteristics of the tethered satellite in the SETS experiment. We have one condiictive
body representing a high potential satellite due to the V x B effect in a simulation plane. It collects the
surrounding electrons but accumulates no charges since they are assumed to be emitted as an electron beam
from the orbiter located far from the satellite. We discuss whether the theory of Langmuir probe and the
current-voltage characteristics for a single space vehicle can be applied to the nonlinear case such as the
SETS in which the potential energy of the satellite is extremely high compared with the electron thermal

energy.
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DEFAERAVAHAEBREBRICED, v FADLOKH
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WAL —HROMARLEREHBELA, v v bad
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{1] P.M.Banks and P.Byers, "SETS Development Phase
Proposal’,

[2] B+ fh. &% 82~85 [(] SGEPPS . BAIRTFHMR

[3] Beard, D. B., and F. 8. Johnson, Ionespheric Lim-
itation on Attainable Satellite Potential, J. Geo-
phys. Res., 66, 4113, 1961,

(4] Linsen, L. M., Currnt-Voitage Characteristics of an
Electron-Emitting Satellite in the Ionosphere, J. Geo-
phys. Res., 74, 2368, 1969.
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Fig.1: Contour maps of the number density for electorn and fon. The low density reglon
has a shape elongated along By due to the electron collection by the high potentlal satellite.
We need to adjust the electron flux injection at the open-boundaries in the z direction to be
proportional to the amount of the electron collection by the body in the simulation.
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Computer Experiments on Interactions between Spacecraft and Fast Plasma Flow
in Geomagnetic Tail Region

Masakj QOKADA Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University

We have performed 2D computer experiments to analyze an interaction between a fast plasma flow
and spacecraft in the geomagnetic tail region. We use the two-dimensional electromagnetic particle code
(KEMPO2) with an internal boundary of the spacecraft moving in a high-g plasma permeated by the geo-
magnetic field. The plasma flow is given in the z direction. If the flow velocity V4 of the high-8 plasma is
larger than the ion thermal velocity V;, the wake, a depleted density region, is formed behind the spacecraft.
The ratio of electron temerature to jon temperature plays an important role on the particle dynamics in the
wake region. We performed the computer experiments changing the parameter T./T;. A high density region
of ions bounded by a bow-like shock is formed behind the spacecraft. It is clearly different from the wake
sturcture. Thus plasma waves play very important role on the shock and/or wake formation. We will present
the effects of these shock waves and particle heating on the in-situ observation.
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Energy transfer from Electromagnetic Waves to an Electrostatic Oscillation in
a Nonuniform Plasma

Satoshi YAGITANI® Isamu NAGANO" Yoshiharu OMURA™ Hiroshi MATSUMOTO""
*Kanazawa University **Radio Atmospheric Science Center, Kyoto University

The computer experiments by using a particle code (KEMPO) have revealed that in a nonuniform plasma electro-
magnetic waves parallel to the static magnetic field excite an electrostatic oscillation through a nonlinear process,
where electrons accelerated by nonlinear Lorentz force excite plasma oscillation. If the frequency of the plasma
oscillation resonates with the frequency of the nonlinear Lorentz force at a certain point in the nonuniform plasma,
the amplitude of the oscillation grows and reaches a saturation at the point. We will discuss the growth and
saturation of the electrostatic oscillation and subsequent heating of the electrons in the nonuniform plasma.

A, BIF=— F (KEMPO) # UAMMERBICX Y, RYRT I X< hoBRMEROBRITETFoTL 3,

SHICXdt, BlAIRREOERERONMETD S Full Wavepkh Y THAF = L 2B ECH- AIERBES
PI2VRTIXHMFORESNOBDRE UXERERICERAIFEEERMCHETI - L2 T2 3, IED
RETIR, TOFRBRKO—FE LT, THR/IX<hicBRBie— FHXRBEET I Lick VY RETS 3
RO —L vy Y NRBE—AKPOLTTIXEB L/ F v AeBI L, KEL2BREDLREI ¢+, £
DIEREXDOHADOPET T I X HFORBEIRHMICERTIRTFICoOLVTRELA,

— RO Fa—FICpLTa—A F2ARF I X< CHBENARFHEESKEER L . AR (xH@) &
FHFICRBEIMERT2BAEEBLE, CO0EFARPLT, HRBETY {av—vave X7 anksrbA
HLARBEL 7 Xvh oA BRBICHLTERY P XUCEERYAREORPIFLE-FIS 2N, LE—
Fito R5FLahoEMIN, RE—FRR20E L AFLOEHUATERT I I BDEEERTS, coL ¥,
LE—roRMAXY ERICIR, RE-FOERE—FYLE—FOXTAREY be—FITX ) RET IR
oo—Lyyhd BHREOBHESKOIBCxHFHCHTFEERNEI 4, toMTFRRIN, AH22 242
DHLETR, BI—AOT/IX<RBIL L/ F v REBI L, RELIHUEHE5|128-F, tot oL/ F
vEZDGEHE Figl lcw —kFA T 7o 4CRT, BE— VOO SFTRIAROKEI T I X<iBRIOI [ v &
—ET3X30BEIiT, LYFVYRIESS,

SDrE, LIy RAAICHOTREBHMNCXTROBRERNS LUBFERORBEAKES 2TV, £
DOWFEL Ial=—va vy ATFARBF3XxAHOETIA¥— (XHFHOBR kL ¥—+xHROMFX
Ar¥—) ORMAIL LTHDOLAVONFig2 tdd, RME bz Ra¥—iBHRLTH N, DI
MICEF 3 LMMLTWSE, Shit, vYrv2RfHETHYyFoe—7 4 7H3BFICBTHEFLRAOR
VBTSN LIFLEY, TORRBFEEIBIT I LRI 7IXREROEICL ., Figl iSRLA
LYy RERMNREENA R 20THREERXLND,
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Fig.1 Resonance condition for electrostatic oscillation  Fig.2 Time history of the total energy in the z-direction
due to the nonlinear Lorentz force
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Computer Experiment of Particle Beam Injection in Nonuniform Plasmas

iroshi F WA Hiroshi MATSUMOTO Yoshiharu OMURA
Radio Atmospheric Science Center, Kyoto University

We have studied the dynamics of particle beams injected into nonuniform plasmas by using a 2-D full
electromagnetic particle code. In the present model the ambient plasma has linear density gradient along
the external uniform field line. We inject an electron, ion (oi neutral plasma) beam locally along the field
line. The system is isolated along the magnetic field, and periodic across the field. We present the nonlinear
dynamics of the beam in the nonuniform plasma as well as associated waves characteristics.

7IXTHCORFY—L4, £ 4> ¥—LOBRAL, FROEFAICRT, BFE—L LAy E—LEE
%;;;;t:%:’xv, BB OEENRIL, BB ALAGBSIRDVT
- > KRD
k. L#Lzhbos lfﬁ%%?%?ﬁgﬂ_z%;g o HFOmME, EHEIES, BESEE L ORROS
b LSHEMLTRbAA boTH 5. X, G, TE Xk e b ORI = BT VR

B, MRS X, HRtFs@pickoTlt, 72 o U—LHTFH, MFTHEBE LA A v THIHE0

X< SBMMITEH— 2 /L, = OFY—RHRRS ¥ — s OERSEOZ

AR BOTER 2P (UF) SREBUIN (WX

ECHEW ® VLF ., AKR %) c @+ RZTBE 25 5. E—REPOBE L KB L 22 LERE{T5. 20K
ATFROBMIL, 2RARBNF=— FEALT, R TF 4V ESURED S I X v v — i EAT IR

_772'?4!&:35555599&!:;@_5 Adve—2an, EfTV, ChikouvTbRBMENR 3,

ToRRBEE— ®WFr4izv) OF:f F372%H ATFFRBPENEIS A I 2R & LA Wingleed (1)

“ETETHE, thboBA L LTk, BRicbuTE OPCHRTBENRUCREBRHESETEL AR ICHGRLY

FHCBONENT OB TaE L ABEGHEL LR, OETEVOTHE.

: TF A% (Figl) IciRF. SOYRFALRE

;;i’:ﬁzg xHEE L, BRO7 S X<wicitxHEie BFEIR

x, S5z, y;.gé;s?'ﬁ?g;&;ﬁ?:fﬁgé; [1] Winglee, R. M. et al., Particle acceleration and waw

D TR HEFR OmE- emissions associated with the formation of auroral cav
BOfotng, - eﬂﬁﬂﬂ;’&ﬂﬂ‘taﬂiﬁﬂt LT ities and enhancements, J. Geophys. Res., 93, 14561,
Rty oo SPYRTAR, EUS RFE -4, ' Py

S vie—

I 1988

ffoTug 2% e, EBMICR TS SBEA  [2] Winglee, R. M., and P. L. Pritchett, The plasma ex
* vironment during particle beam injegtion into spact

plasmas, J. Geophys. Res., 92, 7689, 1987
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Fig. 1: The 2-D model of computer experiment.
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A MODEL OF BROAD-BAND AURORAL HISS

R EEragn SEEF-SOUTZERT

T. ONDOH Office for Space Science, Communications Research Laboratory
Tokyo, 184

MRS TRZIE LR ISISEHRY HOF BRTF—F D3 4 TR SLROE. HEMHT—05 & 205kE
HHEAELAE-VFRSPEND100eV—40ke VOBFF—F D280/ bEDORIEVT I X —8D
Inverted-VRTEFOREMGEHSNELIZ. TNEBRRRARUFEBSIESBF1 0 — 2 285DF4F
EoWT . BRHELHHTHS S L . RURBRTFEBETE 7 - 8 2KIChR BEVWERHITTH BH
SFCRALTAEIRES—RLTWS., —HEESRERITOBEIH6 5 -7 SEERS . XEONET
FEHS12-00BRREFBHTHY . LE2O0DHBLRHLLIERE>TVS, Hbi—o5TRES
ETRCTRTLI—OSE 2 BRESMTRITRTRTLIR. EOZA¥— BTRS—BHEML
TVEFEH->TL. 2k LTRRLZ3LOHOTHILBDNS,

A—TFERRURS Y FIHB /) =V CI-TRESNBEFLLNTRR, V i BARE
LT —LDHETHSE., FI1XFE—F ( £y u
metla. EBARE £ g e2p/2506, B8O, B WRFOPHTAAF—THE. TEE-1LISISO
F— o LRELARTEENTL REFRBDEFNEANT. TERRTOEL 7 TROBIRER->TS
BETHHELLLHAKRTHS. ERORHARRRESEOEROTHOFRICHET S, BVERR
BAEREROROHIRT . EVARRETIIBRED 5 ESES TEWRARIC bR > T RESh 5Tl
BHd. Inverted—VEFDEINX—BH40ke VEITLT 3L, 1 2kHZLUBORSIIE
E3200kmblTFT. 2kHzLTFORMI6 400 kmUTORWHIRTRESRE - LHbhs., X
FRABENIR e TIE. 1 kHzZEUBOHICOWTHS XTE— KORAEFRI LW, - TRYMIE
E->T2ReITHOHET. TASELSTRARK LI kHz2H24—05t 2l BTRFCL-TR
EEnBLBEbhd. Gurnett H(1983)i. -1 THMShEfunne 1 BA—aI B EMeED
BL2RT, FORETRSEN.T7 —1.9 ReTHEZLE. LI FL—Y > 7ORBPLRLTED . 4E
OREFLFELLW. CZROFERAICEAL T, Nages(1976, T80, B—Z ML X—BFE—AH, Houe
HLHOMETHEB/TSIE—L Y FZVLFEXONERMERELR, ZOTFATE. f5< £ &
BLTEBEERTLILEWA—0SE AXRETELV, RALAKOBBABTIRA -5 75 X2 &R HiE
EL. £,> £, E%-THY. Nagss DBLEDLV, SROMETHE. ?i
A polar map of the occurrence rates for broad-band auroral hiss is
qualitatively similar to one of the occurrence locations of inverted-V
electrons; especially for the low-latitude boundary and 10-22 hour geo- i
magnetic local-time symmetric meridian. Generation model of the broad-

band auroral hiss is discussed in terms of whistler-mode Cherenkov
radiation from inverted-V electrons in polar magnetosphere.
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Glz-ls WHISTLER-TRIGGERED VLF EMISSIONS IN THE ELECTRON SLOT AND
INNER RADIATION BELT, AS OBSERVED AT MOSHIRI (L=1.6)

Masashi HAYAKAWA

Research Institute of Atmospherics, Nagoya University,
Toyokawa, Aichi, 442, Japan

The gyroresonance interaction between whistler-mode waves and energetic electrons is an important
Process in the magnetosphere. Its consequences are the linear wave amplification and generation of
new VLF emissions, and also the wave-induced pitch angle scattering of magnetospheric particles
and the associated particle precipitation into the lower ionosphere.

Lightning-generated whistlers are recently found to induce the particle precipitation, but much.
remains to be learned about the contribution to the loss of radiation belt electrons of magnetospheric
waves of d1ffer¢_ent origins such as hiss, chorus, whistlers, VLF transmitter signals, power line
harmonic radiations, etc, So, in order to investigate the role of lightning-generated whistlers in
the magnetospheric wave-particle interaction process and in the removal of energetic electrons from
the radiation belts, we have studied the general characteristics of VLF emissions which are triggered
from lightning-generated whistlers as the wave consequence of strong nonlinear gyroresonance inter-
action. The presence of such whistler-triggered VLF emissions has long been known from the beginning
of whistler studies, but no reports have been published on the statistical features of those whistler-
triggered VLF emissions based on the ground-based VLF data.

.. The morphological characteristics of whistler-triggered VLF emissions including diurnal,seasonal
variations, kp dependence, latitudinal distribution and spectral shape, have been investigated based
on the VLF data obtained at Moshiri (L=1.6) in Japan during a ten year span (1976-1985). The following
results have emerged:

(1) There does not seem to exist a clear tendency of whistler-triggered emissions to occur at a
particular local tipe,
i Equinoctial maximum in occurrence probability is recognized.
€ occurrence probability seems to increase with Kp index.
regig:‘):“""gﬂcﬁ L shell is localized in two regions; one 1’? L=2.1bt?t§.4 (the electron slot
and the other ij =1,6 (the inner radiation belt). .
(5) gn:hi“]er‘t"giggergd ;igg‘?gnagguggatacterszed by a quasi-consta:; ;reqUEﬂC.V intial component
a8 subsequent drastic f ncy drift mainly with df/dt=10-20 kHz/s.
Ihese Characteristics are sat(i:sfggggﬁﬂz interpreted in terms of the GYRORESONANCE INTERACTION
é:ﬂ‘fﬁ" LI%T"‘ING-GENERATED‘WISTLERS and énérgetic eléctrons, with spécial reference to the previous
s of Tightning-induced particle precipitation.
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On the eflect of plasnarause for the propagation in the range of VLF vaves

Katsuni MHATTORI, Kiyohiko ISHIKAWA and Masashi HAYAKAKA
Research lnstitute of Atnospherics, Nagoya Lniv., Toyokava

The region around plasnapause is known to be abundant in plasma waves.
Actually, various vaves in VLF/ELF range are observed and generated there.
Ye have tLvo purposes in this study. One is the contribution of the plasna-
pause for ray focussing in vhistler-node vaves for efficient vave-particle
inLeractions, and the other is the accessibility of different vaves to low-

altitude satellites or onto the ground. The study is based on the ray-
tracing conputations.

BEB 7S AHTRBLLZHBPRIIBTaLr UKD TS AHBRRELTWS, 75X
THEILAMIEIBILTEI S SAYvH-LXEFCRE. SHROVLIFHEEBEELRELTWS. #Ix
., Y5 ABATR TS ABELFEA VLFER ER7S5SAvH-XDpLLIHNT
. VLI =2—5A®» .,/ 2 (half-gyrofrequency) VLFEH:X BB LHTESE /5X<
R-XBVLFHEHYBORAESIUCERNIIMN L TR ZLEB L2532 LATHRABINSG £
T, AMETCRHREHBVLIFEDHORESITCERMEH T IS A H - LADHE *ray tracing co
nputation® Al W T H&|ET 5,

BMom> Bak¥ A (nornalized frecuency f/f-) . 0. 0~1 00 @M THBOWWRBUB:E 7
S A<~ XDinner edgels Louter edge LIz A ofBVEPLIIHELTWS, 2= HY
DWMMPH L S MW 02 (initial vave nornal direction) . OB~ Ores B X VBTNV S, X
. F5AXAvH-XD@RDL 2SS (strong gradient) L8 WP S (veak gradient) D 23
DIV THELTWS, MENIZHN. HOBARATOEN. TREFAPHRE~DHBELZ DV

THh <3
H =)
5 1. ¥ . g
L=14.0 2
A=0.1 : T =0
e
gl 2 ;
‘ u/ Y
3-20
-40
3 -60
fo—— )
fz.x | .20 133 L;:::‘u:! ?:':-.:‘ RN 10,03 | <808 | I L;::“":o:ol A% w0
1 Lo.>.=4.0—4.24(sharp gradient) # 75 X v — X dDinner edgeiz B W T &
HEh-RBEOERT. IEEEA22° SELESEELDDTH D (a) ik
L BEaflBEoMG (MDRHETERSFMOE®L
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On the estimation of the lonospheric exit-regions of ragnetospheric

VLF waves obgerved at

geonagnetic conjugate point

Nishino®

! Dept. of Electrical Eng., Chiba Univ.

M.Hayakawa®
Inst. of Atmospherics, Nagoya Unliv.

S.Shimakura)

Y.Nenoto!
¢ Res.

conjugate point

By using of least squares method and maximum entropy method, the

-roglon of magnetospheric VLF waves radisted from Alpha system are
teaporal changes of the scale and location of exit-regions are reported

propagation mechanism of VLF waves in magnetosphere, it is important to

nospheric exit-regions, espesially at the geomagnetic
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CONJUGACY OF VISIBLE AURORA
T. Nagaoks, N.Sato, K. Meczawe, K. Uchide, 0. Saka
(Yamageta,Univ.) (NIPR) (Yemagate,Univ.) (NIPR) - (Kyushyu,Univ)

Simul teneous auroral observetion were carrled out ot the Syowas
-Hueatell conjugate palr of otations(L=6.1) In the perlod of
eeptember, 1988. In thie paper,we ohow eome initlal -results on the
geomegnetic conjugacy of wvieible euroras observed by 5577A ecanning
photometers, all-eky cemeras and all-sky TV cemeres in the seelected
event otudy of September 10-11 and 12-13,1088.

REARBUY S -0SoEBANR. F-oSFoNElALt A S LemET
%5, Sato and Saeemundeson(1987)13 I1084E QALK HERNNEREPALIASUN
Husafel ICEBICEBL XA ASEBX 2 b A-S9F-92HAWT, F-05
OBLHGH, ERE/IRODVTBEL TV S,

B0 LHuoafel ITOF—OSANMAABIBIFELUREEKAINALDORERE
LTETWS, LhL, BENAOXROLEYN ALY, AROF—s ¥ nhnhr@
dhegho ., 1988sE 0O H10-11IBRAVOA12-13BRE B, 2HOABRANT
-5k@Asn, HRI-IBBOAA XV PBRAKREVWHLOL D> 2,
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SPATIAL DISTRIBUTION OF COSMIC NOISE ABSORPTION WITHIN AURORAS

YAMAGISHI Hisaol TAMURA KouichiZ?

KIKUCHI Takashi® HAKURA Yukio2

1;National Inst. Polar Res. 2:Saitama Univ. 3:Communication Res. Lab. Hiraiso

Spatial distribution of auroral intensity and auroral absorption wab compared in various types of
auroral display by using multi narrow beam riometer and optical imstrumients at Syowa Station, Ant-

arctica.

A8 en intensity ratio between the both phenomena is closely related to a characteristic

energy of precipitating electrons, it can be used to diagonose auroral electron spectrum in diff-

erent part

of auroral atructure. As an example, it was found from this comparison that the energy

Spectrum became harder in the central part of a westward travelling surge.
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Pig.l Meridian-time displays of auroral luminosity
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panel) at the time of a westward travelling surga.
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A DYNAMICAL EFFECT OF AURORAL ACTIVITY ON THE MESOSPHERIC SODIUM LAYER (1)

S.Maeda * A.Noamura
(OSAKA COLLEGE) (SHINSHU UNIV.)

Disturbances of the mesospheric sodium layer during auroral activities have been observed at
Syowa Station in 1985. A dynamical model of the high-latitude thermosphere is presented to interpret

the effect of auroral activity on the sodium layer in terms of the vertical wind of the neutral gas

excited hy the Joule heating of the ionospheric
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Auroral phenogena in the polar cap (1)

kazuo MAKITA, Hisao YAMAGISHI, C.-1.MENG, K.LASSEN, and f.F-CMRls'rENSEN
(TAKUSHOKU Univ.) (NIPR) (APL/JHU) ] coni .

Characteristics of sun-aligned arcs and transpolar aurora were exam@ by usnng

ground and satellite data.1t is found two different sun-aligned arcs |l? the morning

sector. One of them develops from the night side oval and observed during the

recovery phase of substorm. This arc is very stable and its average electl.'on

energy is about lkeV.The source of this arc would be the plasma sheet reslont

Another kind of arc develops from the morning side and observed under the quiet -

period and/o northward IMF condition.The source of this arc would be the day side
boundary layer electron.
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G31-05 Modification of the pulsating auroral activity

associated with energetic electron injections

R. Nakamura!, T. Yamamoto!, S. Kokubun', T. Oguti?, and D.N. Baker®
!G.R.L., Univ. of Tokyo. 2Univ. of Nagoya. 3GSFC, NASA.

Abstract

[t has been suggested that pulsating and/or diffuse aurora is caused by an enhance-
ment of the precipitating electron flux of a few to several tens of keV through the pitch
angle scattering [Johnstone,1983 and references therein]. On the other hand, Oguti[1981)
found that the shape of the pulsating patches corresponds to the cold plasma irregularities
in the equatorial source region, which moves predominantly due to £ x B drift. These
results leads to the idea that the energetic electron injection into inner magnetosphere
would be closely related to the pulsating auroral activity. In this study, temporal and
spatial relationships between the flux enhancements of the energetic electrons observed
at synchronous orbit, and the pulsating auroral activities are compared, by analyzing
the all-sky TV data of auroras and energetic electron flux data obtained at the satellites
1982-019 and 1984-129.

We compare 30 keV ~ 300 keV electron flux enhancements with the pulsating auroral
activities observed at a local time later than the expansion region, but earlier than the
satellite foot point. From the energy dispersion observed at the satellite, drift trajectory of
the energetic electrons are calculated for the characteristic sequences of the flux events: the
start time of the flux enhancement, the maximum time, and the recovery time. Pulsating
auroral characteristics at the expected arrival times of the back-traced particles to the
conjugate region of the auroral observatory is analyzed. These observations are related
to the substorm activities inferred from geomagnetic disturbances and expansion auroral
activities.

It is found that at the arrival times of the particles, pulsating auroral region extends
southward and/or the intensity of the aurora changes. Further, temporal scale of the
pulsating auroral activity is found to be about the time scale of the flux enhancement in
the 30 keV ~ 65 keV observed at the dawn sector.

These results indicate that the observed energetic electrons could be injected from the
expansion region and drifted eastward to encounter the satellite and that the passage of
the injected electron blobs causes to modifies the ambient pulsating auroral activity. The
response of the pulsating aurora to the encounter of the energetic electrons are discussed

in terms of modification of the precipitating flux level and that of the ambient electric
field.
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GRAPHIC REPRESENTATION OF LATITUDINAL STRUCTURE OF AURORAL ELECTROJET
BY USING EISCAT MAGNETOMETER CROSS DATA

T. Araki (Kyoto Univ.), K. Schlegel (Hax-Planck Inst. for Aeronoay)
H. Luhr (Technical University of Braunschweig)

Tuo properties of ground magnetic fields shown by Araki et al. (1989) that the night time level of a
quiet day provides a reasonable base value of the ground magnetic field observed in the auroral zone and
that the norealized Z-component of the magnetic field Rz = Bz/SQRT(Bx$%2+Bz%32) gives a good measure of
latitudinal location of the auroral electrojet current are effectively used to represent graphycally
latitudinal structure of the auroral elsctrojet current. Exasples of the graphic representation are
given by using one day data from the EISCAT Magnetometer Cross for July 28-29, 1887, when both of the
eastward and westward alectrojets developed well in the afternoon and early morning, respectively.
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* Araki, 7., K. Schlegel and H. Luhr, Geomagnetic effects of the Hall and Pedersen current flowing in the
auroral ionosphere, J. Geophys. Res., 94, 17185-17199, 1989.
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CURRENT VORTICES IN THE POLAR I1ONOSPHERE
AT THE GEOMAGNETIC SUDDEN COMMENCEMENTS

Hiroshi NAGANO and Tohru ARAKI
(Asahi Univ.) (Fac. Science, Kyoto Univ.)

The magnetic variation of SC in high latitudes is mainly produced by polar-origin
disturbance field DP, which consists of preliminary impulse DPpi and main impulse
DPmi, and SC-associated pulsation Psc. Current-vortices for the OPpi and OPai
fields in the polar ionosphere are obtained from the North American IMS network 10
sec data.
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LOW-LATITUDE AURORA DURING THE GREAT MAGNETIC STORM OF OCTOBER 1989

K. Yumotol, H. Miyaokaz, Y. Tanaka®, T. Hirasawa

1: The Research Institute of Atmospherics, Nagoya University,

442, Japan.

1 2

, and K. Takahashi3

Toyokawa

2: The National Polar Research Institute, I[tabashi, Tokyo 173, Japan.

3: The
Maryland 20767, U.S.A.

At about 1230 UT on October 19,
a large solar flare began near the
central meridian. The flare was
to be the largest category of area and
brightness, 4B. A Storm Sudden Cammence-
ment (ssc) occurred at ~9917 UT on October
20  earlter than forecast, jndicating a
much faster than usya] enhanced solar wind
stream. The solar wind velocity is esti-
«T;::d to be as great as 2,880 Km/sec. on
2 » from about 1780-1966 UT. the geasyn~-
¢hronous satellites moved into the inter-
Planetary space as the solar wind pressure

compressed the magnetopause inside the
genstationary orbits,

1989
Sun's
reported

20 maz:::?g the magnetic storm on October
Dagni tuge. - Positive bays with §H 2138 T
at » Which are the largest category

oW latitudesg (L£1.6), were observed

at
ot ~ 1336, ~1609, and ~1844 UT at Moshiri
8ervatory @ 44922+, g= 142%16°, L =

1.
fnii)’ Nagoya University, in Japan. Un-
Anot::ately' it was cloudy in Hokkaido.
at ﬂ»ﬁ; 88C (or sudden impulse) appeared
Storm d43 UT on october 21, and magnetic
tion cveloped with a rapid intensifica-
+ Teached g minimum (§H) of about -
MOSHIRI 12h st Bb
/‘Jh g N
aT
100
1989 OCT.21 H
our 2h in 6h 8h

Magnetic
event of October 1989,

Johns Hopkins University Applied

variation at Moshiri (L.=1.56) during the

Physics Laboratory, Laurel,

308 nT at Moshiri during 11 hr on October
21. During the magnetic storm two posi-
tive bays with £ 1528 nT magnitude occurred
at ~1136 and ~1408 UT.

A homogeneous dark red aurora appear-
ed in the north-eastern region at Moshiri
at ~ 2018 J.S.T (~1118 UT). The sudden
brightening occurred at 1136 UT, i.e., at
the same time of onsets of magnetic posi-
bay and Pi 2 pulsation observed at
The color became glowing red like
a forest fire, while the several columns
of ray structure were detected along the
line of force during the brightening. The
color of the ray structure with 1ifetime
of a8 few 19 sec was rather wh!te. The
enhancements of 63849 X and 5577 A emission
" were also measured to concurrently

tive
Moshiri.

lines
appear at the onset ttme of the magnetic
substorm by a scanning photometer. The

brightest regions of 6380 and 5577 A emis-
sions were located around ~15° and ~8° in
elevation.

These observations suggest that an
electron acceleration process similar to
that at high latitudes, occurs even in the
deep magnetosphere (L £ 2).

24n

18 n

Jow-latitude aurora
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HIPAS-VLF joint experments by Akebono Satellite (2)

I. Kimura! A. Wong! T. Okada® M. Yamamoto!® K. Ishida' I. Nagano* and K. Hashimoto®
!Kyoto Univ. 2UCLA 3Nagoya Univ. *Kanazawa Univ. and $Tokyo Denki Univ.

After the first campaign of HIPAS/AKEBONO-VLF joint experiment, the second campaign was carried
out in the period from November 26 to December 3, 1989. In this second campaign, the 2.5 kHz VLF signal
associated with the HIPAS HF transmission modulated by this VLF frequency was detected by Akebono
around 0551 UT on November 28. The E and B field strengths of the signal were 15 xV/m and 0.25 pT
respectively. At the same time the signal was also observed on the ground with an intensity of 1.3 pT. k and
Poynting vector were determined by the PFX subsystem of Akebono/VLF. It turns out that these vectors
were both nearly along the geomagnetic field line and were pointing upwards.
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Wave Normal and Poynting Vectors of Omega Signals Observed by AKEBONO Satellite

Masayuki YAMAMOTO! Yoshihiko ITO! Iwane KIMURA! Isamu NAGANO? Akebono VLF team
1. Kyoto Univ, 2. Kanazawa Univ.

Important characteristic quantities of VLF wave phenomena, i.e. k vectors and Poynting vectors,
can be determined by two components of the E field and three components of the B field observed
by Akebono satellite. In order to confirm our capability of determining these quantities, the observed
data of Omega signals transmitted from Australia were used. It was found that Poynting vectors are
always making an angle less than 20° with the geomagnetic field line.
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Heating Processes of the Plasmasphere Observed by ESCH wave
Detected by PWS onboard the EXO0S-D Satellite

Hiroshi Oya, Kaori Kobayashi, and Akira Morioka
Geophysical Institute, Tohoku University

ABSTRACT

By PWS onboard the EXOS-D satellite ESCH wave emissions between (n+1/2)fc and
{(n+1)f- with broad band nature suggesting large enhancement of the temperature
anisotropy ( T.> 5T+ ,where T.and Teindicate the perpendicular and parallel
temperature with respect to the magnetic field ), have been observed through out the
whole range of the plasmasphere. The enhancement of ESCH waves were observed in the
recovery phase of large magnetic storms that occurred on March 13,1989 and November
17,1989. The phenomena is then understood as the processes of the heat conduction
from the outside of the plasmasphere that takes place in the form of injection of
free energy to enhance T., coinciding with recovery phase of the extremely large
magnetic storm.
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Whistler Node Emission Symmetrically Excited

around The Magnetic Equator

Observation results — PwS onboard the EX0S-D

M.Kikuchi,H.0ya,A.Morioka,

Geophysical

Institute,

K.Kobayashi , M.lizima
Tohoku Univ.

Enhanced whistler mode waves with relatively narrow band nature have been
found around the magnetic equator; the emission frequency changes depending on
the observed magnetic latitude showing peak frequency near the range from 0.7fc
to fc where fc is the electron cyclotron freguency. The occurrence frequency

decrease 0.05fc at.

- #50° of magnetic latitude ;these frequency changes are

showing the Greek capital letter /A centered around the magnetic equator. The
origin of this Phenomena is identified as being controlled by the angle between
direction of the antenas and the local magnetic field vector, because the
attitude of the EXOS-D satellite is controlled always to make the satellite axis

coinciding with the given direction (solar direction).

1

Sources of these whistler mode waves are associated with plasma wave

enhancements at the magnetic equator though there may be sometimes mixed

components from the polar region or from atmospheric arigin at the earth's
surface,

EXOSD RHBEREPUSIEE - T, TORBAMBRCRAGEREROL ZRVAR K A
VAT - FENBAENE, CORAIYvAT—E—FORRBAFRBMETCHBREKYL
%&b, OIS vy wvidEL LT20KHZN 6 14DKHZOMTE L TWSE . ¥ 1 + 3
PIARI LS LETRBROUNBORMIEHBLEY Y v XFDADELIZHBEELTK
’1(:~ BARRETCRBEYNRE LB D0.7fc~0.9fcET EMBA@E 50" TO.1fckt
CFas,
RBELTHTONIZLREDARI FILETHELE B > T WS MBI A B SRR B = ¥
LTIBDTInRftEsboLnIt, B<OBAEOHROMEIEBWT O — Ky
lia)txmckéiz:r.svyavﬁﬁsothéwaeraséo —hFHAQELUAOKREN 2
NIX—S T IRER(BRERE. ILTZY ) RO2WTRGDET 5D E> MR
Ewﬁﬂtl«\t;h,
EXOSDDZ E Y MM e AB IS &S CBRHSATED . COZLiENRBOL LY
TERAT VT IREMALEIMI MROMNBLEM I ZABRTE DS, EhickD 7
CTIENBABLE T AEGHEALLTR O S I v AT — BN LTRGBMWEE £ 9
23, LRNSTZODZ7yFrHELBAIBOBTIALNBAFTHAECEERLYOIZZD
POXOMNBRTEEN G2 EAT I LABRBLECIDOIZI v Y a vORMBRRELS D
BDRCHGHER OBORAL 2D 55, $LEOLEOMABBE N T ET7 S XA @
BERBEHNZ W LD (F15.2), BEENLTORBBEED (Fig.3)F & A &M
BNELMD ST o C Dk e HBERAERT L EOVWTOBRBOLZEN B,
SORA YRS —E— FHOBBEBEHRAREMECHEIT LS FREL T 3T HEHEH

iuénae—auuﬁﬂsaummhogmmaom9©M5brua:emaxsn

Sx‘l& 1
0.8 ]
[ 34:&104 I . 0.8
& ~ - -
»08[ X% ax1d . o 98} . 1
: = 3 L L S2
04l 4l - op PR w 3 =3 r'e
2x10 - R 0.4} ‘};}?‘% ._.
FmALZ * % s
02l s n , s FIEe
. R LT 2 ;:* Y -
? . E "-_,: 1813 :’;4-.-,-.. o -i‘ g"- '== =
ol— : PYR S .e..*‘. Lt { o' D el | : 2 "
-50 ) 50 -50 o &0 6000 10000
MLAT (deg) MLAT (ceg) ALT (Km)
Flg. ] BRBECNT I MEMNE Fle.2 x29>sYORARORFER . 3 woe-wszmapmeonns
fe:Y 2o bo BEE Ne:BFEE Fe:¥ 470 bar Mgk
F:x3vsa>oRRK HLAT: B S92

HLAT: @t S4B B2

F:xIwvya oRMEK
ALT: %5 BX



G32-01

A KR Sou rceimiTERI2 7=
MR E— FRFAKR

SR = AR X wg
(AL X% - FEEH)

ELECTOSTATIC COMPONENT OF AKR IN THE SOURCE REGION

A.Morioka, H.Oya and K.Kobayashi
Faculty of Science, Tohoku University

In the source region of AKR, natural plasma wave observation by
PWS (Plasma Waves and Sounder Experiment) onboard EXOS-D satellite
identified the intence AKR emissions which show the electlostatic
nature. This evidence supports that the AKR is originally generated
in the form of the electrostatic mode.

"HFEDO” RBICERBRENIEPWS ( Plasea Waves and Sounder Experiment ) @[z
&DA—-O0SFOAPYYIBREREAORKE (RAEUE) oHAXTOARE., chic
DA -—OSFDA MYV YIBRBORASAOSF XTI ISVIABROSN. GRE-FO
BEELUAF-DSFO0RA MY YHIBRBORERCSTIIEBR/BEYFASHIPLEND2D
3, THELEBWMERARMRUURASA>>F LI I59 2200 RNOBRPS. PEXOT—-D
SFO0APUYYIBRHBRBERL-OET—-FOGRRBUERS. HLWAXDOHHER-XE-F
DERBYUERTCENASHLEEINE, FLARANA-0SFOA YUY IBREBORYE
REBBPOT — 95, A-05F0OAPYYIBRUOARIPMIOPERERNTS
IREBMORIDDEFELT WD S EERENE, 1B, SourcelR TRIME hAKRD
ARIMLVLBEIURAAOMBERT. AKROERBEMOHY FAT7DESEHRVWUHR
HEBRsLrEHEN, COBRMARESORAZABBEEER > LEHNREND,
CNAWOEBERE, A-DS5F0A LYY SREBR #-058FLORS>YIREEL
LOoOTELEMRBROTSITHEANEZOALL, CORMHFRBU~OXMRERUT, B
HEZEMBEELFEFHABRBIAILEVWIABERRTILOTH DS, ‘

ELECTRIC FIELD INTENSITY
(vort 2 /a2 n)

20 140 380 1240
FREQUENCY (KHz)

E/,,E,/J/|E/ "\E\
1@ UHREMMSIEROAKR +++@~@—s
AR b5 AL TOMREEIYE

f= 815Kz {=1370kHz  1=1815 kHz <2594 Ktz 1eIN3 kHz
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Mode Conversion Processes from UHR Mode Waves to L-O Mode
Electromagnetic Waves Observed by the Akebono ( EXOS-D )
Satellite in the Inner Magnetosphere

M. Iizima and H. Oya
Tohoku Univ.

1. Introduction

The mode conversion processes from electrostatic plasma waves to
electromagnetic waves have been considered as one of the main processes to
produce non-thermal electromagnetic waves in the space plasma after the initial
proposal by Oya ( 1971, 74 ). UHR emissions which cover a frequency range from
£c to fyyup for the case <fe., from £ to £ yyg for the case Fp > fc are
always detected by the PWS experiments on board the Akebono ( EXOS-D )
satellite, The direct evidences of the conversion processes from these UHR
mode waves to electromagnetic waves have been primary reported by Oya et al. (
1990 ) in the region of turbulent distribution of plasma in the plasmaspherc as
well as the Plasmaspheric boundary and the topside polar ionosphere. In this
Paper, we make numerical studies on these mode conversion processes.

2. Observation results

Associated with the highly turbulent region of the density distribution,
electromagnetic waves are efficiently radiated from the UHR turbulent regions in
the plasmasphere. In Fig. 1 and 2, an example of a cross section of thc? dynamic
Spectrum and the plasma frequency deduced from the UHR frequency for this case
are given, At the source, there exist very intense UHR mode waves with the
intensity from 2%x10°13 to 10-) 2 ( v2/m2 Hz) which are corresponding to the
Saturation level of the NPW receiver. We can also identify the mode conversion
Points in this observation result. ( indicated by arrows in Fig.l and 2 ) where
the wave frequency coincides with the local plasma frequency. The intensity of
the propagating electromagnetic waves, after being converted into 2
ele’:t’m“‘agnet:lc waves, are consistently interpreted when applying 1/r“ law for
distance r from the conversion point ( see broken line in Fig. 1. ).
3. Conclusion

The spectra of plasma waves detected by NPW onboard EXOS-D satellite show
clear evidences that UHR mode waves can be converted to L-O mode electromagnetic
waves. From the UHR wave turbulence at the equatorial region of inner
Plasmasphere, electromagnetic waves can be efficiently generated through the
adjacent density irreguralities. The energy conversion rates are estimated to
be in a range from 0.1 to 3 %. The source ?ower of the radiated electromagnetic
waves have intensities in a range from 10718 to 107!/ W/m? Hz near the
conversion point.
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Simulation of Comneting Process of the UHR Mode and Whistler Mode laves

and Comparison of the Results with the EXOS-D Satellite Data

Tomohiko Watanabe and Hiroshi Oya
Geophysical Institute, Tohoku Univ.

Introduction

In auroral precipitation regions, the wave-particle interaction through the
inverse Landau type resonance is considered to be important concerned with
generations of plasma waves and particle accelerations. We have studied the
beam instabilities of upper hybrid resonance ( UHR ) mode and whistler mode
waves associated with electron beams by means of particle simulations. It
has been found, using 1-1/2D electromagnetic particle code, that i) the dominant
mode wave is the electrostatic whistler mode wave in the case of L > wp , but
the UHR mode wave becomes significant in the case of fi <wp , and that ii) the
obliquely propagating UHR mode waves excited under the condition of f < wp
accelerate the ambient electrons in the direction of the wave normal vector.

The suitching phenomena of the dominant wave from the whistler mode to the
UHR mode emissions has been detected by the PVS observation onboard the EXO0S-D
satellite ( see Figure 1 ). Analyses this phenomena, concerned with the
above simulation results, have been made. We have performed the 2-1/2D
electrostatic simulation to investigate the competition betweén the UHR mode
waves with various wave normal angles in relatively dense plasma (u:oP a2 ).

Comparison with Observational Results

In Figure 1 the dynamic spectrum of the PWS system onboard EXOS-D
satellite, observed from 06:48:07 to 07:22:07 UT on April 14, 1989 is shown.
The spectra show that dominant wave is switched from the impulsive whistler mode
waves to the UHR mode emissions at 07:02:23 UT. At the same time, the
electron plasma frequency, measured by the electron cyclotron and UHR
frequencies ( £, and fy ), rapidly increased from 135 to 225 kHz beyond the f_
frequency, as shown in igure 2, This is consistent to the result i) of the
previous simulation.

Two Dimensional Case

In the two dimensional simulation, we have used the finite wide beam model
and the condition of inversion-symmetry boundary. In Figure 3, the
electrostatic potentials are plotted with contour lines at t = 100 and 300 Wy,
The wave normal vector of the excited UHR mode wave is in parallel to the
external magnetic field in early times, but, after a time passage, the vector
has the oblique angle (~ 20°) at t = 300wy, This result indicates the
possibility of the generation of the UHR mode wave with obligue wave normal
angles due to beam instability in the case of n_<u)P . )

Conclusion

The observed competing process of the UHR mode and whistler mode wavaes
indicate the good agreement with the results of particle simulations. Using
2-1/2D electrostatic code, the growth of the UHR mode wave with the oblique wave
normal angle has been confirmed. This result is expected to be
observationally investigated as origin of the acceleration of the ambient
‘Ttme : 100 Time : 300

electrons by these mode of emissions.
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Observations of Equatorial ELF Waves with AKEBONO
S. Kokubun, M. Takami and K. Hayashi (Univ. Tokyo),
H. Fukunishi (Tohoku Univ.), I. Kimura (Kyoto Univ.)

Triaxial search coil measurements of ELF waves in the frequency range below
50 Hz have, for the first time, been made with the polar orbiting satellite,
EXOS-D [AKEBONO], 1in the deep plasmasphere. A survey of realtime telemetry
data received at Kogoshima Space Center for the period of March - October,
1989 reveals the existence of variety of plasma waves in the frequency range
around ion gyrofrequencies near the equatorial region of the plasmashere. It
Is confirmed that electromagnetic noises with a multiple band-structure, as
similar to those reported previously, are present mostly above the local
helium gyrofr-equency,fHe+. in the region of L values of 1.7 - 2.5, Multi-
band ELF emissions are common in the daytime and are observed at 49 out of 393
orbits examined here, Another type of electromagnetic ELF waves with a broad-
band SPectrum are also observed in the frequency range above the helium
gyrofrequency at 10 paths. For both waves spectra extend above the local
Proton Byrofrequency, but no absorption of waves is observed at the local
pProton Byrofrequency. Spectral cut-off for these two types of waves is clearly
observed aboye the local helium gyrofrequency,f = (1.3 -1.5)*fy .+, 1in the
elctric field component. On the other hand, several spectral bands also
appear between the helium and oxgen gyrofrequencies in magnetic field
components of mylti-band emissions. Magnetic field intensity is largest in
the field-aligned component for these two types of waves. Polarization is
almost linear in the plane perpendicular to the ambient magnetic field. In
most cases the waye intensities are found to be largest around the magnetic
equator. We also identified waves with the dominant electric field component
In two distinct bands below and above the helium gyrofrequency in the evening

sector during quiet times.
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Characteristics of VLF/ELF Waves in the Auroral Region
Observed by AKEBONO Satellite

Akira SAWADA, Shuichi YAJIMA, Yoshiya KASAHARA, Masayuki YAMAMOTO, Iwane KIMURA
(Dept. of Electr. Eng. II, Kyoto Univ.)
and Kanji HAYASHI
(GRL, Univ. of Tokyo)

Broadband electromagnetic noise of low-frequency (< 100Hz) is frequently observed by VLF instruments
on board AKEBONO satellite. It is mainly observed at low altitudes up to 3,000 km in a range of geomagnetic
latitude from 60° to 80°. The electric (F) and magnetic field (B) intensities of the phenomena decrease with
increasing frequency. The refractive index deduced from the ratio of B to E decreases with increasing
frequency and with increasing altitude. These characteristics of the low-frequency noise are consistent with

the results of DE~1 observation.

S IFOWRBICHREI TS VLF HBHBRAEREIC
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L3 RERB 4 Xk, 1989 £ 3 A% b T AL ToM
FIcEVwT 3 FICoVTRHEIBIhTEY, ThbDIFL
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BEXR
1) Kimura et al.,, J. Geomag. Geoelectr., 1990 (to be
published).
2) Gurnett et al., J. Geophys. Res., 89, 8971, 1984,

. )Akebono VLF-MCA PA B90311-02
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Fig. 1 f — t diagram obtained by MCA.
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Fig. 2 Detailed f — ¢t diagram of low-frequency noise
obtained by ELF.
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SI-ASSOCIATED MAGNETOSPHERIC OSCILLATIONS
DURING THE GRFAT MAGNETIC STORM OF FEBRUARY 1986

K. Takahashi', K. Yumoto?, and T. Watanabe2
1: The Johns Hopkins Unjve
rsity Applied Physics Laborator
Maryland 26767, U.S.A. v Reurel.
2: The Research Institute of At
3 mospherics, Nagoya University, T
Aichi 442, Japan. ' Y oyokava,
The 1largest geomagnetic storm in found that the si-associated surface wave
Fecent decades began with a sudden commen- was excited in the dawn-side magneto-
::::T; :t 13:12 UT on February 6, 1986, spheric boundary around L = 6, and that
and ?t slowly over the next two days, characteristic wave and decay lengths were
Feb;u:r haa rapid intensification late on about 11 Rz and 4 Rg, respectively. The
it ? » Treached a minimum Dg¢ of =312 magnetic energy of the oscillations at
Tre uring the first hour of FRebruary 9. lower latitudes <(F~28°, L = 1.1) was
magnetosphere wag strongly compressed about a few % of those at higher latitudes

several times during the storm. These

compressions excited sgc- and si-associat-
ed ULF oscillations in the magnetosphere.
The Psf oscillation with 6.6 mHz, excited
at 17:48 UT on February 9, 1986, predomi-
nantly appeared in the dawn sector.
missi::pDZ: here is a study of the trans-
crossi geosynchronous magnetopause-
RE oscillations during the si dis-
turbance on February 9, 1986. The study
invo)ves Measurements of the fluctuations
inside the magnetosphere on the AMPTE CCE

1788

(69°, 7.8). This ratio is consistent with
that expected for the transmission of
surface wave at the magnetopause.

On the other hand, magnetic compres-
sional oscillation with ~68 nT peak-to-~
peak ampljtude observed at AMPTE CCE (L =
3.6) -had nearly in-phase relation vwith
three-time magnetopause crossings at the
GOES 6 geosynchronous orbit. Wave forms
of the compressional oscillation in space
at A~ 8h MLT were coherent with those of
induction magnetograms at low latitudes at
n~@3h and ~18h MLT. These facts suggest a
possibility that a magnetospheric cavity
resonance was also stimulated by the dis-
turbance of multiple magnetopause cross-
ings at geosynchronous orbit.
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-38 -39 -39
2l - FINS I

:Pacecrafg near the equator, at the geo-
a:nchronous satellites, and on the ground
zlo_z;:ld-wlde!y separated stations of $ =
ma ~+ From the latitudinal profile of
gnetic variations on the ground, it 1is
ML e 1%
MY gy o3 P
wr o 1016 1019 1026
Rr - -3 -7 -17
PR BT NP
] 500 a/evden 0l
: . r“
™ °. l L3 o
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at GOES-6, at AMPTE/CCE, and GOES-S$ during the
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The main purpose of my present paper is to discuss the models of substorm-associated field-aligned
current systems. I use various characteristics of field-aligned currents that have been determined by the
magnetic field experiment with the AMPTE/CCE satellite.
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PLASMA TRANSFER ACROSS THE MAGNETOPAUSE
IN A FORM OF A SMALL-SCALE PLAMOID

T. Oguti

Res. Inst. of Atmospherics, Nagoya Univ.
Highly turbulent sheath plasmas suggest occurrences of small-scale plasmoids, some non-
magnetized and some other vIth an O-type magnetic field, within the magnetosheath. These
small-scale plasmoids easily penetrate the nmagnetopause into a certain depth inside the

magnetosphere,

These small-scale plasmoids could be a source of low-latitude boundary

layer as well as field-aligned currents in the cusp region.
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GENERATION MECHANISM OF THE REGION 1 CURRENT ON THE PLASHMA
SHEET BOUNDARY SURFACE

A. Nishida
Institute of Space and Astronautical Science

We discuss the origin of the night-time Region 1 current that flows on the
surface of the plasma sheet. Since field-aligned currents are carried mostly by
electrons, this Region 1 current is supposed to be connected to divergence of
the electron drift current in the tail. Quantitatively, however, intensity of
the electron drift current is orders of magnitude weaker than intensity of the
Region 1 current. A possible way to solve this puzzle is to give up the under-
lying assumption of the steady state.

Region 1 DWW PAREHIIL. Polar cap #EYEWT., MHTCHEHTME, SHCHEL
FZ N TVWB, Region 1EFHITWANCHTFEL., IS5 XT - V- FOBREKEST
#WA TV S (Ohtani et al., 1988) . S5 X7 - ¥ — b &AM H&iI0pen field lines
TiRWH S, KBROBEICKZBREIY ZOWUMAICETHEATAIZLIITERN.,
F7=. S5 X< - ¥— Fidlow latitude boundary layer & iIBIEDEKERLTEY.
FOHhDOFIIE, BE. KAXBEETEIRSABRETHLI,S. KBEANDDviscous-
like forceld T Z F TCIX KA TV & BbRiTuEh sy,

#MDRegion 1BHADRADREENIL. IS X7 - ¥— FHOEHBR/IESHE
WIEDS KU 7 R, mEmEICH> TEZhD 4 7 2 oiiheEich e I0WTHELHR TV
5. BifllRegion 1B DEREIUB LB DD, 2 SDREEHEDdivergenceH
YDEDICULTRAET A EEBFBULRITHEILRS VWA, FORICHBRLRITHER D,
VWO, BBIDREHRIEIEL LTEFICE > THIENRZDOICH LT, REOBRITE2L
TAAFA K> THBIEND 2 WIZ L THB. LEHN-T, BHELT—KET30TES
. AFVEBFOHRNEN L IR LEHLRH S,

Region 1M HEBMEBE L. HMEHD15-20 RedD T F X7 - ¥ — MERBICBWT
100° A/m? DA —H-THY, 1008/ n® Ic&TDZ2HH5 (Ohtani et al., 1088; F
rank et al., 1981). Region 1BHDEFAWI00Re BEDERHKIHHLTHL, £
TRESMELNNL/S THAMS., BRHNKEHOBELIC*~10"1° Mo® THB. T
LT, BESHNOBRTFOEHRY 7 FASEIEHIZ. 1001 A/ n® BETULMRVN.
BFOBBKY 7 I TEEhIBHIZZ I VDHIHAZL, 1001 ¥/ o* BE
THDH. ZOBFSHEDPOFFTEICH UTHH RO T, BEOMEBRE THRORS
ARegion 1B L ETDTLDITELWV. ZDEIIC, 53X ¥~ FBREICFESRe

gion 1TEFDBHFIZHW TRKRVWHETHS. RUBEICETHILWDREDOR
WHEDMFA Z B X RN S, BRTEHIRLEW. '
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STRUCTURE OF FIELD-ALIGNED CURRENTS IN THE NEAR-EARTH MAGNETOTAIL - 2

Tsugunobu Nagai
Kazue Takahashi

As signatures of field-aligned currents
for substorms, synchronous spacecraft (in the
northern hemisphere) almost always observe
negative perturbations in the azimuthal (D)
component in the post-midnight sector. These
D perturbationg start at an onset of the
i:zansion phase and they continue during the
progizzi in which 1local dipolarization is in
o produ. ghese negative D perturbations can
ton (cu;? by the single current sheet sys-
spacecmftents flowing earthward) above the
dounas Lt They can also be produced by the
spacecraf:et current system sandwitching the
chmmocTaft. A study using a single spacecraft
ton OW us to determine the structure of

current systen unambiguously.
Trace:heghcfive Magnetospheric Particle
(AMPTBICCZS orers/Charge Composition Explorer
apogec oo Satellite has an orbit with an
Whew GOn g.s Re with an inclination of 4.8 .
observar o) and GOES 6 provide magnetic field
pravidg. o 8 at synchronousg orbit, CCE can
vations bagnetic field and particle obser-
quently eyond synchronous orbit. CCE fre-
The ey aPProaches to the outer boundary of

ppisma sheet in such cases.
for t;zuebl Presents Btatistical rasults
bPerturbations observed simul-
5 or GOES 6 5 rved nogative D
ert observed negative D
5han:§2atiﬁns Were selected. Then, initial
examined. 1n :rf c;: component at CCE were
above the equatori:
observed Positive p
the D Perturbationg pe
Presents one Treprege
tive D variation wa

CCE frequently
perturbations and then
came negative. Figure 2

ntative case. The posi-
8 seen in low particle

However,
CCE becomes more than +15

level. Furthermore,
the D value near th
the D value inside
fore, the positive

there are cases in which
e tail lobe is lower than
the plasma sheet. There-
D change cannot be attri-

currents flowing earthwara below CCE, but
above GOES. Figure 3 presents the most
probable configuration of the major field-
aligned currents in the post-midnight plasma

sheet for the intérval of the local dipola-
rization.

(Meteorological Research Institute)
(The Johns Hopkins University Applied Physics Laboratory)
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Figure 1
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Figure 2
CCE +D _JTan Lobe
"o : . Plasma Shee
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GOES -D
Figure 3



G32-11

BEAIERESS o — REES~ O I<FE /A
T s P RAZERARE S OO RSEE

B3 =
KR 3L B B

LHiES
R

C. T. Russell
ANVT7FN=2FPK

INFLUENCES OF SOLAR WIND PARAMETERS ON
THE TAIL—-LOBE MAGNETIC FIELD

H. Nakai'',

Y. Kamide?’,

and C. T. Russell®

Y Teshima High School, 2’Kyoto Sangyou University, * Institute of Geophysics and
Planetary Physics., University of California at Los Angeles

The size and magnetic field strength of the
tail lobe at the downstream distance of 10 to
22.6 R: are examined statistically by utilizing
data from the magnetometer on board ISEE 1.
order to distinguish the tail lobe from the
plasma sheet, we introduce a simple criterion
that proton fluxes with 8-200 keV are less than
1x10%/cm® *str-sec.

The probability that the satellite encounters
the lobe region is mapped on the Y -DZ plane,
where Y’ is measured relative to the aberrated X
axis , and DZ is the distance from the neutral
sheet [Gosling et al., 1986]. Figure 1 indicates
that the lobe region expands in association with

In
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! 1 | 1
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] 1
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Doz 2043 FJ40-602 []e0-803 (3601003

Fig. 1 (a) The probability that ISEE-1 is in the
tail lobe with AL<50 nT. (b) Same as (a) but
for -AL2200 nT.

increasing auroral electrojet activity. The
expansion is particularly evident at both flanks
of the magnetotail, vhile the lobe region seems
not to expand near the aberrated X axis.

e also examined how the lobe field strength,
B., is controlled by the dynamic pressure, Pp,
and static pressure, Ps, of the solar wind, and
by the IMF dawn-dusk electric field, B:V. The
influence of the AL .index is also examined.
Searching through data for 1978 and 1979, T7l
hourly records vere found.

Using a power function of geocentric

distance, R(R:), the lobe field strength is
represented as

B.(nT)=(1.03t0.14)x10® R 20%0. 08,

According to this, the lobe field strength is
normalized at R=20 Re, i.e., B.*=(R/20)"- *° B..

It is shown that the lobe field strength
depends principally on Pp, Ps, and B;V. Figure 2
shows one example of the dependence: the
dependence of the lobe field strength on Po.
Multiple regression analyses were carried out to

estimate the relative importance of each
parameter.

[ 3
40

v’ 3o}

) /l/{
20F

Y 2 s n O O
Ps (dyn/ent)

Fig.2 The dependence of the normalized lobe

field strength on the solar wind dynamic

pressure.
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MAPPING ANALYSIS OF EARTH’S MAGNETOSPHERIC PHENOMENA
SIMULATED BY THE 3-DIMENSIONAL GLOBAL MHD MODEL

Tatsuki Ogino

Research Institute of Atmospherics, Nagoya University

We have developed a high-resolution three-dimensional global magnetohydrodynamic (MHD)
simulation model of the interaction between the solar wind and the earth’s magnetosphere. With the
code, we solved the MHD and Maxwell’s equations as an initial value problem by using a modified
leap-frog scheme in order to study earth’s magnetospheric phenomena in the boundary layers, plasma
sheet and polar cap depending on the z-component of interplanetary magnetic field (IMF).

In Figures 1 and 2 are shown quasi-steady state magnetospheric configurations for the interaction
of the solar wind with the earth’s magnetosphere for southward IMF (Bz = -5nT) and northward
IMF (Bz = 5nT), where the grid number of (Nz,Ny,Nz) = (202,82,82) and the grid spacing of
(A2,Ay,4;) = (0.25Re, 0.3 Re, 0.3 Re) were used. The parameters of upstream uniform soler wind
were the number density of §/cc, velocity of 300km/s and temperature of 2 x 105°K. The mag-
netic field and Plasma flow are shown by curved arrows, on the other hand the plasma pressure and
density by contours, Characteristic features of the earth’s magnetosphere such as the bow shock,
magnetopause, cusp and plasma sheet are clearly recognized in the figures and also a sunward mag-
netospheric conveetjon around the earth are seen in the magnetotail near the equator. The position
of the dayside magnetopause is determined by the solar wind dynamic pressure while the thickness
of the boundary depends on the IMF Bz-component. The boundary thickness is greater for north-
ward IMF thap southward IMF although the magnetopause becomes irregular for southward IMF
because of Teconnection, as is seen on the vortex pattern of plasma flow near the flank magnetopause.
Moreo?er, we have tried o mapping analysis of the local time and radial distance between the polar
lonosphere anq the equator along magnetic field lines, which clearly demonstrates the field distortion

d i i
e to field aligneq currents or magnetospheric convections.
Bzoa-gay t-ber: B20=5nT t=56m
k4
\
B \ i B
b Lot /E\\\%f\’ x
" oo |z,
/ s 27
f//i\ ;
TN
19504
P oo P
X x
25Ro| - 23R
Y 2410 ' Y 24Ro
Fig.l. Quasi-steady state magnetospheric Fig.2. Quasi-steasy state magnetospheric
configuration of the earth’s magnetosphere for configuration of the earth’s magnetosphere for

southward IMF (Bz = -5nT). northward IMF (Bz = 5nT).
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G3 2_ 1 3 Line-Tying Effect on the Kelvin-Helmholtz Instability
Akira Miura* and J. R. Kan**

* Geophysics Research Laboratory, University of Tokyo
** Geophysical Institute, University of Alaska

The Kelvin-Helmholtz (K-H) instability is important in understanding a variety of
phenomena involving sheared plasma flow in space plasmas. The importance of the K-H instability
in the viscous interaction at the magnetopause (Dungey, 1955) has recently been emphasized
(Miura, 1987). The vortex pattemn often seen in association with auroral arcs is a visual evidence of
the K-H instability occuring in the space plasma.

An important characteristic of the terrestrial magnetosphere, wherein the K-H instability
occurs, is that the magnetic field lines are bounded by the conducting ionosphere at each end. The
purpose of this paper is to report results of a three-dimensional linear analysis of the MHD K-H
instability in the magnetosphere-ionosphere coupling system including the "line-tying" effect of the
conducting ionosphere. Here, the "line-tying" means that the magnetic field line is tied to the
ionosphere. When the ionospheric conductivity is infinite, the ends of the field lines are frozen in
the ionosphere. When the ionospheric conductivity is finite, the magnetic field lines can slip relative
to the ionosphere.

A discontinuous velocity shear is assumed for an incompressible flow perpendicular to the
magnetic field (Figure 1). When ke‘]l V,/V < n/2, where 2V, V,, 2!, and blé: are, respectively, the
velocity jump, the Alfvén speed, the del ine length, and tlle wave number in the.flow direction,
only the fundamental mode is unstable and its growth rate is inversely proportional to the
ionospheric Pedersen conductivity X as X_—eo (Figure 2). When kﬂl VIN A> 7/2, higher
harmonic modes are also destabilized 4nd thd line-tying effect has a stabilizing influence on all
unstable modes.

For the large conductivity limit, we found that the total pressure perturbation
(dp+ |,10"1 B(0B, ) vanishes. The MHD perturbation in this limit is, therefore, considered to be a

slow mode in the infinite-B (B ~ Cg%/V 4% — oo, Cg being the sound speed) limit.The Alfvén wave
component and hence the field-aligned current are not included in the present K-H instability,
because we have assumed a velocity shear layer of zero thickness and hence only evanescent
normal mode was to be retained in the solution. Since the field-aligned current is important as a
carrier of the stress in the magnetosphere-ionosphere coupling system, we need to take into account
the finite thickness of the velocity shear layer, which will allow the presence of the Alfvén
component in future studies. Furthermore, the Hall current, which is neglected in the present
simplified analysis, should be included in the ionospheric boundary condition.

X « 15 F—r—rrr— Aais g S —
4 W Val/Vy=100 — (kW)
§ k=100 ) 1
] XDz )
%‘1.0 J——
V& EN -
2 ' B0= Boz o - g
-4 [ d
, < |
wos|
>y g0 .
L > o
Vo (%) E [
N
g 0.0 ' Aol b aaaal i Aecdeaded il ry A2 2 asasl L Aoel
—————— V) CRENT B 107 100 10! 102
> ) HoVaZp
Fig. 2. Normalized growth rate yi(k,V ) (solid line)
and normalized wave number k,! (dotted line) asa

function of the normalized ionospherio Pedersen
Fig. 1. A coordinate system and a flow configuration conductivity pyV Azp .
used in the present analysis.
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A PARTICLE SIMULATION OF AURORAL OMEGA BANDS
AND TORCH-LIKE STRUCTURES

Takashi Yamamoto!, K. Makita2 and C.-I. Meng3

1: Geophys. Res. Lab., University of Tokyo, 2: Takushoku University
3: Applied Physics Laboratory, The Johns Hopkins University

The mechanism for omega bands and torch
structures as observed on the poleward boundary of
the diffuse aurora in the moming sector is clarified
by a tw? dimensional particle simulation for the
perpendicular motion of a magnetospheric plasma
to the 8eomagnetic field. Thig type of diffuse
aurora is caused by precipitation of energetic
e!ecuons with energies more than a few keV. In the
tsn.n.ulation model, such auroral electrons are
Initially distributed over a longitudinally extending
zc.)ne. A hot (less energetic) plasma covers the
fhffuste auroral zone. (The hot Plasma zone may be
identified with the central plasmasheet). The
Poleward (outward from the earth) boundary of the
hot p.lasma Zone is at a higher latitude than that of
::: ﬁse auroral zone. The temporal evolution of

§¢ auroral pattern, as displayed in photo-
:‘;I:::i:m;e the satellites, can be visualized by
W thg cluster of the energetic electrons.

. € poleward boundary of the hot plasma is
.sllghtly disturbed by the Kelvin-Helmholtz
instability, electric dipoles are growing on the
bounda.ry c%ue to charge separation induced by
magnetic drifts. As a regult of spatial modulation of
the energetic electrong by growing dipoles, omega
bands or torch structures are created on the
poleward boundary of the diffuse aurora. A

remarkable finding is the temporal evolution of
omega bands into torches. The omega bands and
torches produced in the simulation are quite similar
in shape to those of DMSP auroral images. The
magnetospheric (or ionospheric) potential distribu-
tion obtained in the simulation is consistent with
observed distribution of ionospheric electric fields
and field-aligned currents in events of
torches/fomega bands. Notably, a dipole of the
magnetospheric potential is responsible for an east-
west oriented pair of upward and downward field-
aligned currents.

Fig.1 Current system associated with torches/omega bands.

upward
field-alignaed
currant

downwacd

Tleid=
currnngl funud

Jpardnruun

pPlasmasthest

Fig2 lt“humﬂlcally simxflated omega bands (left) and torch structures (right). The abscissa is for
¢ longitudinal distance (0 < x < 1536 km) on the ionosphere. The ordinate is latitudinal.
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Magnetosheath turbulence and flux transfer events:

An objection to the FTE momentum transport model

HHE. A8 8- (EXE)

Tadas K. Nakamura and Shin-ichi Ohtani
Geophysics Reserch Laboratory, Univ. of Tokyo

It has been shown that the magnetosheath turbulence prevents small-
scale "frozen-in" momentum transport from the solar wind to the
magnetosphere. An estimation based on satellite observations shows that
perturbations, which can be mapped through the magnetosheath, must have a
scale larger than the order of one earth radius. This result asserts
that flux transfer events (FTEs) cannot carry momentum directly from the
solar wind into the magnetosphere. We present a alternative vision for
the small-scale momentum transport is presented, which is:! l)momentum is
once depositted in the magnetosheath through the dynamicél plasma
interaction; 2)then the momentum is transported into the magnetosphere
through frozen-in magnetic field lines.

Flux Transfar Events (FTE) v 7 A bR —XCREEMMEYVIXA a0 Re
EXAbNTWVWD, CHETOFERATRIMREEEREDORZIDOITRATAVITISy A
HMEBAH»SXKBARAET2U2>TwWT., TANABROENBREBRAE Iz ERLEATY
o LOLAEME PR PR—ZXONMOT IR~ APRULEBRBMIEREILTS
n.,chd FTEOHBRBEREZHITITREEIXFTIGND, CORBBMBRAvIFSY
VIKHMBLAREOKXKEID, AF 07—V —HBLIDEMDIAVVESERSh2E
REGXOMBLZ2UBHLSEORGEHRLINSGTHS. HOUH L LIIEHAR R I
WEOILBRZAVIZIR VB (Y7 - FUI7RB) LD, Y-ADHKEBBOB IR
FUIRVBOFE -  EHEHAPELWYN, CCCREOFE  GREERELTD. 208
MR EREOR 7T —IVOEMBRABTATMTHIICLEMUART ~F —2AF 4 A —
yaryiREOoTRT, COEREBE., KBROEBARY FIEOFHEMUBIc - THERAH
PEERSZLWISHEKDSA A—VDBEETHRT S, RIOFATK FIEDRyr—-LDOE
WRETIXIORGOZHERER (AEHBIcLSB W, FERAEKRAERARY)

2D, KBA»6I Ay —REHIFAY—-AAO7u—%2<¢ND, thrEERS
DA _ZXbLIZEL2>THABRREEIR I  BDOLERbh 3,
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OVERALL GEOMETRY OF THE PLANAR MAGNETIC STRUCTURES IN THE SOLAR WIND

Tomoko Nakagawa
Institute of Space and Astronautical Science

A planar magnetic structure is a distinctive solar wind phenomenon in which the mag-
netic field vectors are nearly parallel to a fixed plane for several hours. Three models of
overall geometry of PMS are investigated; (a) magnetic tonglues, (b) la.riee-amplimde waves
and (c) closed loops of field lines. The magnetic tongue model is rejected because continuous
extension of tongues is expected to be associated with flux enhancements on the sun, which
is not observed. The model of the large-amplitude wave is not supported since the Alfvénic
correlation between solar wind velocity and magnetic field is found to be low in PMS events
observed by Sakigake and ISEE-3. PMS events are sometimes observed recurrently at the

same heliospheric longitude in successive rotations of the sun, while inclinations of the planes
to which field vectors in PMS events are parallel are not conserved.

BOFEARIGE (Planar magnetic structure ;
miguif.mféébﬂﬂ iI2k->T 0.8-1.0AUTHRINA
HIBETH 5. PUSHORUBIL. HE - PR HIERICE
{LI2BATWELIS, MEFMICHAD b3 FmEICETE
BHLWSFHERD.

COIEEHAT AMNIBOERE LT, ROL D=
eFApERI6NS : QKRBOY —AY—7 :r.XL;l'f'C‘
MALT. WARLH IR B2 5| & i X h 24858,
() AR 681D B X 72— 7 ROBIBHE DR A
(o) A% - AR & DD BIH fijﬂbi’&fnm
+5. KiFEOMHBOBI, DD b, JET)b(a')Iiﬁﬁ
BRZEMIC FRAWZ ) BEDRE NP TRNTH 523, PH
S HiEAY IR & W2 RO AR LiCIZ@BOT J
vy AMETT LOBRBIZA S W LSRR
ha, )

AmiETiE. EFL0M), ©DELIERFARS D, @
B L KFBEEEZLOMIRERIT T 5, & BIE
iz RRIX L 2PHSIZDOWT . BBORI S T FEE) DOmE
HEBELTWAT EICDOWTBLERT 3,

(a)

(b) @9
-

E:

1, EeEsL L RBELL OME
PHS A%(b) DI —TROBBMH DMER 61X, DM

B LU R (L L oMz I3 — S92 BRIV LT R
HNEN, EFNEQIBWTIIRAR{EA b LEEOE
Lavicik,. av=tAb/ /up (u, pldERE,
TS ATER) LWHMEHHFHhS, $5 LK
RO RWVENRY IS5 FRBOREICL2TRES,
X &5%3 ) & ISEE-3DF—4 % Awv iEBIF o R
2. 2L OBA PUSHDA vEAbizid iDL S3M
N LERLTWS,

2., PHSOOmIRMEL EEDFHm

PHSD 3 H DWW < Dk, KB L OFE—REHih &
> URBEIC F XEDUT § RUTISEE-312 & - TEERI
R & z05, PESHhORIBA LTIz S RE O Xk
FULREFEINTWaD D 2, ZHHPESOBRI IS
DRBOZE(LART O, HERUEOR{LETRTOME
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SOLAR WIND SPEED and DIVERGENCE of
the CORONAL MAGNETIC FIELD: Update

Kazuyuki Hakamada (Chubu University)

The photospheric magnetic fields and magnetic neutral lines on the source surface of 2.5 solar radii wer'e telative!y
steady during CR1748-CR1752 in 1984. Then it is possible to estimate average distributions of the photospheric magnelilc
fields and the solar wind speeds (SWS) on the source surface during this time intervals by the superposed epoch analysis.
The distribution of the SWS on the source surface is constructed by projection procedures along the interplanetary
maguetic field from the P-point assuming that the SWS is constant during a transit time from the sun to = 1 AU. The
distribution of the SWS is then projected onto the photosphere along magnetic field lines in the corona computed by the
Potential model of the coronal magnetic field. Locations of source regions of the solar winds on the photosphere are thus
estimated, Intensity ratios between radial components of the magnetic fields on the source surface and. the ones 01.1 the
Photosphere on the same fiel lines are compared with the SWS as shown in Figure 1. Notice that the ratios are multipled
by 100 and classified into eight groups by the SWS with 50 km/s intervals in this figure. It is found that the ratio btacomes
l-a.tger from lower-speed group to higher-speed group. It means that the high speed wind blows out along magnetic field
lines whose divergence is low in the corona.
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Takashi Watanabe
Res. Inst, Atmospherics., Macoya Univ,

Hewish and Bravo (1986) proposed that, on the basis of their IPS observa-
tions, erupting streams from low- or mid-latitude coronal holes are principal
sources of Interplanctary disturbances and that flares and disappearing fila-
ments may be relatcd to erupting streams as peripheral events. However, their
deductions are not always consistent with those from other data sets for several
foportant events. Centrofds of these erupting streams have been found to be
biased eastward by considerable amounts, several tens of degrees. Such a blas-
ing effect will make the solar-source identification difflcult task.

Hewish and Bravo (1986)i3. HMERIEELOFRAL LT, 3 v+ :—ANRITKHT 5. B0k 15'"‘5 1978
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BOEREBRENG, ECTIC TR, BOOWBME 73> ORBYN "erupting strean” '

EoWTHDOAR] 7 — 7 E DM Z T\ . erupting strean (RO HRAEZRET I LT3,

W1978%FE8H25-31EH D Erupting Stream
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W19785E9H 238 —28H® Erupting Stream
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BE
Hewish, A., and S. Bravo. Solar Phys.. 106, 185. 1986.

Hewish. A., S. J. Tappin, and G. R. Gapper, Nature. 814. 187, 1985.
Watanabe, T.. and R. Schwenn, Space Sci. Rev., §1. 147, 1989.
Hatanabe, T.. K. Kakinuma, and M. Kojima. Adv. Space Res., 6. No.6. 331. 1986.
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WHEN IS THE EARTH HEATED IN A CYCLE OF SUNSPOT ACTIVITY?

Masayoshi Kojima
The Research Institute of Atmospherics, Nagoya University

We studied yearly variation of temperature anomaly of the earth in relation
to  sunspot activity. 21 increases of the temperature are found during 100
years from 1880. 11 of them occurred at declining phase of the sunspot activity
and 7.increases coincide with the sunspot maximum. Only 3 events are found at
Z:cendmg Phase. Therefore it seems that the earth is heated twice in one cycle
the sunspot activity. This is very similar to the yearly variation of geo-
Magnetic activity which also increases at the sunspot maximum and the declining
Phase. wWe will discuss the temperature increase at the descending phase in
relation to sgolar wind structure.
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Simulation of solar wind disturbances by TVD scheme
T. Tanaka (Com. Res. Lab.)

In recent years, many high-resolution schemes for hyperbolic equation systems are developed in
the area of numerical hydrodynamics. These schemes are the generalization of upwind schemes such
as Godunov, Van Leer, Osher and Roe schemes to the higher order of accuracy, and successfully
applied to the compressional Euler equation. Many upwind schemes are based on the eigen value
analysis of Rieman problem. More accurate schemes can be developed as higher order extensions of
first order upwind schemes, adopting the concept of TVD. By using these kinds of schemes such as
Lax-Wendroff TVD, MUSCL TVD and ENO schemes, sharp capturing of discontinuities is achieved without
any oscillations.

For principle, above schemes can be also applicable to MHD equations, which are mathematically
hyperbolic equations. It is the purpose of this paper to solve MHD equations for steady and
non-steady solar wind problems, using high-resolution shock capturing schemes. For the simulation
of solar wind problems, discontinuity capturing is essentially important because many kinds of
shocks and discontinuities can propagate in non-steady solar wind. Another merit of high-resulution
schemes when applied to solar wind problems is to avoid some difficulties come from the
non-uniformity of the system. In many problems of geophysics and space physics, treating regions
include strong inhomogeneities. The solar wind problem is an example of these situation, in which
the wind structure must be calculated in the stratified solar atmosphere as O-th order structure. As
the result of numerical diffusion effects acting on this O-th order structure, large numerical
errors appear in the solution near the solar surface and sometimes these errors make it hard to
continue stable computaion. The reduction of numerical diffusions using high-resolution schemes is
also effective to avoid above difficulties.

Basic equations for the present calculations are two-dimensional MHD equations written in a
spherical coordinate system. Assuming that the solar atmosphere acts as a single fluid with no
dissipation, they can be written as follows:

ab 2 1 _ 3 i = etc
5T+a_g'($'m)+rsin0377(7’°sme n=0, Q)

where the independent variables are time t, general coordinates § and 7. The general coordinates
£(r) and 7 ( @) are introduced in order to gather mesh points near the solar surface. The time t and
the radius r are normalized by to=ro/ve and re, with ra solar radius, vo=(RTg)'"2 » To arbitrary
normalization temperature and R gas constant. 8 is the colatitude. Dependent variables are b, m, n,
Br, Bgand T, where b= p r?/ § - 7, , m=bu, n=bv, Br=rBro/ § r %5, B=rBo/ § + 7, and T temperature, with
pdensity, u radial verocity, v meridional velocity, Bro radial component of magnetic field and Bso
meridional component. o, u, Vv, Bro, Bpo and T are normalized by p o, Vo, Vo, Bo, Bo and To
respectively. In these equations constants are B, 7 and Kk, with B8=4 p oRTo/Bo® £ , Mo, &
magnetic permeability, 7 the polytropic index, k=toMG/vorc®, M solar mass, G universal gravitational
constant.
The numerical scheme used in the present calculations is the third order MUSCL type Roe scheme.
The time integrations are calculated by using numerical fluxes as

Uns™'=U s~ At/ A § (Finioz s"=Ficiz M- At/ A 7 (Gu s+1.2"-Gy, j-1.2") (2)
where Ui ;" are dependent variables at mesh point i,J and at time step n. Neglecting suffix J, the
numerical flux for £ -direction is writen as

Fi+1.251/2(Fr+FL-Risi 2 |A |+:/2|Ri-|/2_'(UR"U|_)) 3
where function F is determined by equation (1) and dependent variables for suffixes R and L are
calculated by MUSCL procedure using Van Leer's differentiable limitter. These procedures are
similar for # -direction. Because the equation system is not written in a complete conservation
form, some approximations are required for the calculation of numerical fluxes, namely dependent
variables outside the differential operators are evaluated from those with suffix i for mesh point i
and from those with suffix i+1 for mesh point i+l, in the calcultion of Fr and FL. Matrix R consists
of eigen vectors of Jacobian matrix, and diagonal matrix A consists of eigen values of Jacobian
matrix, which are writen for £ -direction as

A =0, £ cem/b, & c(m/bxCs' ™), . & (m/b2Ca'" ™ W

Ce, Ca=1/2(Ca+C,+C2t({Co+C,+Ca)=-4CaCi)' ™)

Co=7 T, C1=B+*/ B b, C2=B4*/ B b.
For the evaluation of Jacobian matrix at i+1/2, some averaging procedure must be introduced to
determine Ui+ri= from Us and U.. It is desired that this procedure satisfies the Roe condition.
However, these averaging procedure is not known for MHD equations. Thus similar form to the case of
fluid dynamics is approximately used.
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A Simulation Study of the Solar Wind Including the Solar Rotation Effect

H Washini (Research Institute of Atmospherics, Nagoya University, Honohara, Toyokawa 442)

T Sakurai (National Astronomlcal Observatory, Mitaka, Tokyo 181)

An axisymetric solar wind structure including the solarrotation effect is studied by the
method of MHD compute
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SUBSTORM-TYPE DE IN A COMETARY MAGNETOSPHERE AND DE-TYPE SUBSTORM IN THE EARTH’S MAGNETOSPHERE
GENERATED ON AUGUST 13/14, 1989 BY A SOLAR FLARE
T. Saito, Y. Kozuka, H. Matsuoka and T. Oki
Geophysical Institute, Tohoku Univ., Sendai 880
Three active comets appeared successively in 1989 and displayed outstanding disturbances of
their plasma tails. A flare occurred on 12th of August and gave rise to a plasmoid in the
plaspa tail of comet Brorsen-Metcalf. 4 series of photographs showed that the plasmoid poved
tailwards with the speed of about 220kn/s. This phenomenon was considered to show a pagnetic
reconnection of the tail field lines like the geotail reconnection at the time of substorm.
The phenomenon was followed by an outstanding substorm activity about half a day in the
earth’s magnetosphere. Hence, these phenomena were concluded to shov a rare case that one
solar flare gave rise to both substorm-type DE in a cometary magnetosphere and DE-type
substorn in the earth’s magnetosphere.
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DISTURBANCES OF THREE COMETARY MAGNETOSPHERES AS EXPLAINED BY AN MHD SIMULATION

Y. Kozuka, T. Saito and T. Oki
Geophysical Institute, Tohoku Univ., Sendai 880

Outstanding disturbances of the plaspa tails were observed in 1989 for the three conets;

Brorsen-Metcalf, Okazaki-Levy-Rudenko and Aarseth-Brewington. Time variations of the tails
vere obtained from the photographs provided by many astronomers. An HHD simulation wvas
carried out being based on a change of velocity and direction of the solar wind flow. The

sjnulation agreed quite well with the observation. Solar flares were identified as the source

of these disturbances.
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Sidereal anisotropy of high energy (10",\.10'2 eV) cosmic
rays observed at deep underground

S. Mori, S. Yasue, S. Sagisaka, K. Munakata M. Ichi..nose
(Faculty of Science) (Faculty of Liberal Arts)
shinshu University, Matsumoto 390, Japan

The observed results of sidereal anisotropies of high energy cosmic rays
(10"+10"™ eV) are presented from the Matsushiro underground station (220 mwe
depth). Based on ours and other observations, it is obtained that (1) the
observed amplitudes in these energy regions shows significant energy
dependence, while little differences in the observed phases and (2) the
observed amplitudes are larger (about two times) for the telescopes pointing
towards the eguatorial plane than those for the vertical telescopes. This
observed fact strongly suggests that the north-south asymmetric term may
certainly exists in the anisotropy in space and is needed to be determined
for its three-dimensional structure.
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Energy dependence of observaed amplitudes

The observed amplitudes are plotted as functions
" T of median primary energy from Matsushiro and various
10 10 stations shown in the figure. The solid line gives
the data from the vertical telescopes and the dotted

I MEDIAN PRIMARY ENERGY (eV) line the data from the equatorially pointing tele-

scopes. Significant difference can be clearly seen
in two lines, suggesting the existence of the north-
south asymmetric term in the anisotropy.
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SIDEREAL DAILY VARIATION OF HIGH ENERGY COSMIC RAY MUONS
( ~10'%eV ) OBSERVED WITH KAMIOKANDE II DETECTOR

K.Shinada, K.Kunakata, S.Hori Y. Oyana and KAMIOKANDE group
Fac. Sci. Shinshu Univ. KEK

We bave analyzed the sidereal daily variation of high energy cosmic ray
ouons observed with KANIOKANDE II detector. Each muon event is classified
into 3 groups of East, Vertical and West according to its incident
direction. Por each group, the sidereal, solar and anti-sidereal variations
are obtained for full two years from Jan. 1887 to Dec. 1888. The origin
of these variations is examined on the basis of the directional observation

method.
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from East(E), Vertical(V) and West(V)
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Cosmic-Ray Sidereal Daily Variation of Galactic Origin to Be

Observed with Existing Underground Muon Telescopes

K. Fujimoto, I. Morishita® and K. Nagashima
Cosmic-Ray Research Laboratory, Faculty of Science,
Nagoya University, Nagoya 464, Japan
* Department of Physics, Asahi University,

Hozumi-cho, Motosu-gun §01-02, Japan

Modulation of galactic cosmic-ray anisotropy in the heliomagnetosphere has
been theoretically studied by Nagashima et al., and sidereal daily variations of
galactic origin observable at the Earth’s orbit have been obtained. These varia-
tions, however, contain only the influence of the heliospheric modulation and does
not contain the influences of cosmic-ray’s geomagnetic deflection and nuclear in-
teraction with the terrestrial material and also the geometrical configuration of
muon telescope. In the present paper, we take into account these neglected influ-
ences and obtain the sidereal daily variations to be compared with those observed

with specific telescopes at some specified underground stations.
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PALEOMAGNETISM OF THE CRETACEOUS SORACHI AND EZO0 GROUPS IN CENTRAL HOKKAIDO

Kodampa, K, Y. Iida, and H. Haeda
Department of Geology, Kochi University
A magnetostratigraphic study was carried out on the upper part of Sorachi Group
(Barrenian-Aptian) and the lower Ezo Group (Cenomanian-Turonian) along Syuparo river in
Yubari area in central Hokkaido, where 62 different stratigraphic levels wers sampled in
total. Preliminary results suggest that the silicious sediments of the Sorachi Group
exhibit eastward deflection in declination, while, in contrast, the blackish mudstone of

the Ezo Group show westward deflection over 40 degrees.
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MID-TERTIARY ROTATION OF CENTRAL HOKKAIDO INFFERED FROM PALEOMAGNETIC STUDY

Takeuchi. T, H. Notegi, T.0zawa, and K. Kodama®
Department of Earth Science, Nagoya Univ. ¢ Department of Goeology ,Kochi Univ.

Paleomagnetic study was carried out on Mid-Tertiary deposits in Habora,
Yubari and Niikappu areas in central Hokkaido. Reliable directions identified
with stepwise AF and/or Therpal demagnetizations suggest that the Nid-Tertiary
basins had undertaken clockwise rotation prior to 15 Ha and, after that,
undertook counter-clockwise rotation about 60 degrees.
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EAXBFV.ZEE B2, L HAME®, Tunyow HUANG*’, Shuhjong TSAQ*', HFJIBE
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4)Central Geological Survey, R.0.C.

PALEOMAGNETIC AND GEOCHRONOLOGICAL STUDY ON MIOCENE ROCKS IN NORTHERN TAIWAR
Hasako MIKI'’,Yo-ichiro OTOFUJI?’, Takaaki Mathuda?®’,

Tunyow HUANG*',Shuhjong TSAO0%*'
1)Grad.School Sci. & Technol., Kobe
3)Dept.Geol.,Himeji Institute Technol.

and Masahide FURUKAWA!'?®
Univ. 2)Fac.Sci..Kobe Univ.

4)Central Geological Survey,R.0.C.

Volcanic rock samples were collected from northern Talwan for paleomagaetlec
study and K-Ar dating. The mean paleomagnetic direction for seven Miocene
volcanle sites was D=5.9°,1=43,8°, @ 0s=14.0°. The ages of these rocks were
decided to be 7.91+ 0.45 Ha and 10.1+ 0.62 Ma. The paleomagnetic direction of
D=2.5%,1=53,.3° and the age of 1.20+ 0.07 Ma were obtained from an andesite site.
These results indicate that the northern Taiwan has undergone no significant

rotation nor translation since 10 Ma.
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Fig.1. Orthogonal projection plots

for progressive demagnetization
experiments. Th demag - thermal de-
magnetization, AF demag.- alternating
field demagnetization, open(solid)
sysmbols are on the vertical (horizontal)
plane.

KUNGKUAN-VOLCANICS

CHILUNG VOLCANO

Fig.2. Paleomagnetic directions from
northern Taiwan, with 95% confidence
circles. Left, site mean directions
from Miocene volcanics; star, mean
direction for seven sites. Right, site
mean direction for 1.2Ma andesite.
open(solid) symbols are on the upper
(lower) hemisphere.
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Paleomagnetic Study of Neogene Basalt from Inner Mongolia

Zhong ZHENG?, Masaru KONO! and Tianyaoc HAO?
1. Department of Applied Physics, Tokyo Institute of Technology
2. Institute of Geophysics, Acadimia Sinica

Paleomagnetic investigation was carried out on Neogene basalts in Chifeng, Inner Mongolia and Zhangjiakou, Hebei
Province, China. From a total of 62 sites, a reliable paleomagnetic pole was obtained at 85.2°N, 192.5°E with 95% confidence
cone of Ags=5.1°, which passes both the reversal and fold tests.
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Fig. 1 Equal area projection of VQ@Ps from & total of 62 sites in
Jiening, zhangjiskon and Chifeng. Solid(open) circles indicate the
VGPs on the upper(lower) hemisphere.



K12-05

BAHREB BARBARA Keating

T VBBIXOY IV IV EEICBIT S
ODP119WRMBDRE

ODP LEG119 Shipboard party
(BlAk - - B28) (Havaii Univ.)

PALEOMAGNETIC STUDY OF ODP LEG 119
- PRYDZ BAY AND KERGUELLEN PLATEAU -

HIDEO Sakai
(Toyama Univ.)

BARBARA Keating
(Hawaii Univ.)

ODP LEG119 Shipboard party

During ODP Legll9 we drilled at 6 sites on the Kerguellen Plateau in the southern

Indian ocean and at 5 sites on the Prydz Bay near Antarctica.

The paleomagnetic results

obtained are as follows; the detailed magnetostratigraphy during the last 5 Ma at Hole
7458 which includes the Cobb Mt. event (1.1Ma) and the ever unidentified normal 2zone in
the Gilbert reversed epoch, the intensive susceptibility and the magnetic soft feature
observed in the sediments around K-T boundary of Hole 738C, the paleomagnetism of the
Paleozoic non-marine red sediments drilled at Prydz Bay, the magnetostratigraphy of
Hole 742A which suggests the existence of the ice-sheet at Oligocene (Eocene) age on the

eastern Antarctica.
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A Palomagnetic Contact Test of a Grenville Diabase Dike and Gneissic Country Rock:
The Effect of Magnetic Anisotropy and an Anomalous VGP in the Early Cambrian
Hironobu Hyodo and D.J. Dunlop*

Hiruzen Research Institute, Okayama University of Science,

Geophysical Laboratory, University of Toronto*

A paloomagnetic contact test was carried out on a Cambrian dike (570 * 3 Ma) in the Orenville
Province, Ontario, Canada. The gneissic country rock developed strong magnetic anisotropy due to its
fabric anisotropy, and the direction of the baked totally reset magmetization recorded in tbis
country rock is significantly deflected (~30° ) from the IRM direction in the chilled nargin'of the
dike. The calculated VOP (153° W, 41° N) does not agrea with previously reported Cambrian VOP's. fa-
direct evidence supports structural stability after the emplacement of the dike. Therefore, the
presence of the anomalous VGP suggests that the dike may have acquired its magnotization during
Jarge-scale geomagnetic field excursion.
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THERMAL EFFECTS OF INTRUSIVE ROCKS ON THE REMANENT
MANGETIZATION IN HOST ROCKS

Tadashi NISHITANI and So SASAKI
Institute of Mining Geology, Mining College, Akita University

K12-07
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Thermal effects on the remanent magnetization have been examined. The changes of magnetic
properties of a host rock as a function of distance from the contact area between a host rock
and an intrusive rock. Samples were collected at Hokake—jima in Oga Peninsula, in Akita
prefecture. The host rock is a dacite in Daijima formation in early Miocene. The intrusive
rock is a dolerite with 50 em width. NRM, thermal and alternating field demagnetization,
susceptibility and thermomagnetic analysis were performed. Experiments indicates that thermal
effects on remanent magnetizations in the ambient host rock are about 20 cm provided that the
intrusive rock is 50 cm width.
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Spatial Dependence of the Declination and Inclination
Inferred from a Model of Geomagnetic Secular Variation

Y. Honkura and M. Matsushima
Department of Applied Physics, Tokyo Institute of Technology

We have shown that the non-zonal magnetic fields can be well represented by standing and
westward drifting fields with their amplitudes fluctuating with a typical time scale of some hun-
dred years. Secular variation data for the zonal magnetic fields are not sufficient to derive such a
fluctuating property, but we attempted to estimate fluctuations even with a data set covering only
two hundred years or so. Then we can estimate the declination and inclination at various loca-
tions on the Earth’s surface. . .

Fig. 1 shows secular variation curves for the declination and inclination at 0° E, 30°E, 60 ,E’
90°E, 120°E, and 150°E along 35°N. Contrary to our expectation, characteristic secular varia-
tions are lostif locations are separated by 60° in longitude. In our model the drifting fields are as
large as the standing fields, but because of incoherent fluctuations such a drifting nature seems to
be obscured. This result implies that sedimentary records should be carefully treated when drifting
properties are to be estimated. o

1t is also interesting to note that the inclination sometimes becomes nearly 0° even at 35 1:
Such an anomalous behavior is not seen globally but can be found only at a certan longxtube
range in the case shown in Fig. 1. This seems to indicate an excursion-like behavior whxch.canb :
found only at a specific location. Obviously such an excursion-like event is not a real excursion Bt
an apparent one due to incoherent fluctuations of various modes of spherical harmonics. 4b

For more detailed discussion, we must apply a decomvolution technique. Then it would be
relevant to sedimentary magnetism. As a final comment we point out that the m?d?l has be;’;n
used only to demonstrate a possible example of spatial dependence of secular variations 'Ofdtte
declination and inclination with the implication that global secular variation data are required to
derive a reliable field model.
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ANALYSIS OF LONG-CORE PASS-THROUGH REMANENT MAGNETIZATION
BY ABIC METHOD

H.Oda*, H.Shibuya**

*Department of Geology and Mineralogy, Faculty of Science, Kyoto University
**Department of Earth Sciences, CIAS, University of Osaka Prefecture

The magnetization data measured by long-core pass-through magnetometer represents the
convolution of the magnetizations within a certain range on both sides of each data point and,
therefore is not necessarily the same as the remanent magnetization at the very data point. In order
to obtain the real remanent magnetization, we have to deconvolute back the measured data. This
process is usually carried out by dividing operation in the frequency space. Unfortunately, dividing
operation, hence deconvolution process, strongly exaggerates the noise contained at the frequency of
small denominator, o it is quite difficult to eliminate the disturbance in measurements. Commonly
low-pass filtering is used for eliminating the disturbance (Dodson et al.,1974). But this method has an
subjectivity in the selection of the cut-off frequency and filter shape. In order to avoid this
uncertainty, we developed an objective method of the deconvolution by matrix calculation with noise
filtering using Bayesian statistics. The objectivity of the noise filter is obtained introducing "Akaike’s
Bayesian Information Criterion” (ABIC) proposed by Akaike (1980). We assumed that the
magpetization changes rather continuously. In the Bayesian statistics the smoothness of the data is
represented by a parameter (u). ABIC values are calculated to evaluate the likelihood for several u
values and the u minimizing the ABIC should be selected for the best estimation of the
magnetization. The major advantage of this method is the objectivity of the procedure, namely we
will get the data set of maximum likelihood under only one assumption of their smoothness. The
data analysis was performed on both the artificial and actual data. The best fitted data pattern was
obtained under minimum ABIC value for the artificial sine curved data with random noise. The
natural long-core pass-through remanent magnetization data by the cryogenic magnetometer was
also made deconvolution and yielded stable noise elimination.

A Fig. 1a: Sine curved artificial data. 10-7 Am®

"
2

' CONVOLUTION -

>A™ Pig 1b: Curved line represents convoluted data
and dots are data with random noise. Fig. 2 : Sensor response curve.

' DECONVOLUTION
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' DECONVOLUTION

. Fi .
" Fig, 1c: Deconvoluted sine curved data. ig. 3b : Deconvoluted data.

bldbloenvia

Fig. 3a : Natural long-core pass-through data.




K12-10

= X = T %5 DK B ES 4 PRal
W B i TR 2 = 77 oo iy M B3I SN

FARB'. LREFH. FERZ. O, FHEENR. RESHE. ®RI?
HMEAAARY. HFEXFHEX HFAE ‘HAKER
PALEOMAGNETISHM OF A LAKE-BOTTON SEDIMENT CORE PROM CH’I-LIN-TS’0
IN CENTRAL TIBET PLATEAY ,
H. HORINAGA', C. ITOTA', F. MURATA', S. YANAGUCHI?, N. ISEZAKI®, H. GOTO‘, K. YASKAUA
'The Graduate School of SCience and Technology, Kobe university, ®Teikoku Women's Junior college,
3Paculty of Science, Kobe University, 4College of Liberal Arts and Sciences, Kobe University

With an aim to obtain useful information of paleo-environmental change in Tibet Plateau,
three lake-botton sediment cores were collected fron Ch’i-Lin-Ts’o Lake, central Tibet

using a pneumatical piston corer.

Paleonagnetic results from one of then, whose length

was about 3 m, suggested that the sediment is not so magnetically stable, but keeps some

significant magnetic signal.

Characteristic directions of each specimen were decided

« as tion
fron the significant magnetic signal. A variation curve of the paleonagnetic direc
vas obtained using moving averages of the characteristic directions.
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BRSRBEHISnDOBXIcH V. ToMKER
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BEInETHOA7HRNATELACR LNDAE
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E83d < (10-5~10-7An2/Kg)., XiF X &E T WL,
Ao EHBANHORGZLE> TSI AR
Ehit-,

150TE COBEBVCHBL AN TR, RFBCRARED
RER—RTHFHEABELAYLRENY, CokER
R ERFHOF HOHBHUAEHI-Bkob B35 M
LFXTREEDITH D, ULrL, 15aTED XY
BLAVTRAERIELAYRELELL 2D, 7@
DESDENRKRELI LD, BPMLETOLOIR
TRERBLEEEVWIZ W,
BURMLREOBVBOOMBEToREMT. &
AMBEGHEILEDTI0®° ~40° BELBEO>TWS
% HWELXLVEEY T OBAREDST. &
BROBERLRERFThERTH 5. BEKLD
HWB2oMBETIREMNMT. RAMIXKEL<TD
1° BROETHRAIZEMALTHEY., BkobhHdE
LTS ELWY, Lt Z &k, NRHARAROR
EH MDYV ARNRSIRNO BB O T h 2 M T 5
i, TOHMOMRPOEHREANBO RGN

Eﬁﬁﬁfbﬁﬁﬂ?ﬂkﬁ#bfhéc&&mb

WA,
bemum@ﬁﬁﬁiﬂi%hﬁ%ﬁzum?
ﬁmﬁmﬂwsnaNﬂivwﬁmﬁa&@ﬂzL
&6%aﬁmtmm&mﬂ&abwmﬁbk%@§
%ﬁﬁ@ﬁﬁbtﬁﬁﬁﬂﬁtbfﬁﬁbk@hJ
)o E = Eﬁmmﬁ&oﬁhﬁﬁEZﬁﬂﬁﬂ#ﬁg
ﬂﬂﬁﬁﬁﬂﬂ&htt,ét&nkxéﬁﬁm&
>¥A?56:t&&ﬁbt%ﬁﬂmﬁ&ﬁf_b
7:ﬁ@ﬁﬂbmﬁbf:&mﬂ&%?ig.n:.ﬁmguﬁ
t&a.ta.ﬁﬁﬁﬂﬁmvas._mgat
ﬁwmﬂﬂbﬁﬁ&%cn&*wkﬂﬁ'&ﬂ mm‘y&
HEOBEVEDEREARCYE. F77 bﬂﬁﬁm
am:suaammmmm;wmmuaﬁ
LEborBxoshd.

MEAN DIRECTION te
° (Sm‘l-IEmT) o

Inc.

Rigure 1 Relative declination and imclination
as a function of depth. Mean directions are
unit vectorial averages for AR data ranged frono
6 of to 12 oT. Open (closed) circles represent
relative declination (inclination) values.
Solid lines show seven-point moving averages.



K12-11 5 JEC M PR 0 WM B ) 00 L 72
(2) % Bt 3 B SR BX AR 7

W o it 8 (st 2@ )

Magnetic Grain Size of Deep-sea Sediments :
(2) Frequency Dependence of Susceptibility

Toshitsugu YAMAZAKI (Geol. Surv. Japan)

Changes of the amount of super-paramagnetic grains in sediments can be estimated from frequency
dependence of magnetic susceptibility. A study on a pelagic-clay core showed that the frequency
dependence is inversely proportional to the logarithm of the mean magnetic-grain diameter deter-
mined by the suspension method of Yoshida and Katsura. The frequency dependence of pelagic-clay
cores has decreased since at least 3.5Ma, which implies an increase of magnetic grain size since that
time. The Origin of pelagic clay is known to be eolian dust. The increase in eolian grain size caused
by the late Pliocene global climatic change (intensified atmospheric circulation) can explain the in-
crease of magnetic grain size and unstable-to-stable transition of the remanence of pelagic clay.

3% 15 1 (pelagic clay) o #i{b (£ . late Plio-
cene(3Matifk) EHIc. FRELHMIL(VRME
B)DNSRELBALNLENLTS. COVRMD
BRAEXRLTVWIDIHELMONBRTH D
S r#%Yoshida & Katsurao 2~ > 3 Vg%
Fﬂk\tm‘&ﬁmwm&iﬂﬁﬁéﬁih‘ﬁﬁﬁb. 7
TIEBELL, $BGE. MEEEABELXLT.
RHRORMBEKFEEERAG. Y AR>S 3>
BLLIBREDIERET S, L T pelagic clay
wm&mmwmﬁmmﬁacourzgﬁ-a.

WHW®RE, inducing fieldo BiEE - tkEF+ 5.
BARAVWSHhD 1 KHZE %D BEBTE 1 msE
EoBRASMER > UFFrBRSEELtOEHE
ELEBDOT, ThHSHERBME(SP)RFOHEY
BLREDBIINTES. jAlE I (X Barting-
ton MS2 W EsH £ B, 0.47kHz(x1) ¥ 4.7kHz
(xH o2 @R TRHEL,

,_ss?". VAR L atikic & > THRBIEH
I bhi pelagic claya 7 (g A P> 1 >
BREY)CZHONT, HHBERREKFEERE LSS
REERLE(DS. ToarycreynEeV
RM@@%&#H&&RE‘J@H%C@6). 1y
N2OMNBCRKILFIL TRIBKKEFEEIEMNL
TLWH(MIE), Thiz. EHHBORL - H
CSPHTFORISHIEN L., BRKEEEB LU
VRAMEBREE K\ EMLALDOERIRTES. %
L T. RFimBK#FLED S pelagic clay o #4530
DUBESEETRETHIZ OIS,
W2HE., SHMBRBAFCLYERDES H
pelagic claya 7 24 & i\ T, 5 5 R B 1K
FUEDFRCLBIRILERLALtOTHS. L
<t 5Mat YBECE D » THEL DD
HMEFfMIALTVWI T TES.,

Pelagic clayn @i, AP 2 BREND
eolian#iFT# 5. &7-. Late Pliocenelx. it
BXKEDEEAICHS Ya— I [RITAL (RS
. BER{t)oRBEABRzLTHOEN. XXE

HMog{iic k) eclianfi FoRNBoOAHIRE
I zhHmshnTUnD, Z o SIRITELEPelagic
clayo Bt OB OGKRKE., FENECHgEIT
BREMIEISLZELRIENDIF(LEHREATE S,
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MAGNETIC SLSCEPTIRILITY OF SEDIHENT CORES RECOVERED FROH THE FAST HARGIN OF
THE JAPAN SCA

Ciichi Kikawa, Yasato Joshisa, Toshistugu Yamazski
{Geclogical Survey of Japan)

dagnetic susceptibility measurements were made on sediment cores recovered
from ihe e¢ast margin of the Japan Sea. Results of the measurements are
classified intc seven types(a tc g types) an the basis of the depth versus
susceplibility plots. Fig. 1 shows Llypical examples of each type. & to ¢ iypes
in Tig. ) arc characterized by their relalively high and dramatic changes of
sasCeptibilily vaiues with depth. To be coatrary to this, d to g types shov
relatively icw ard less changes. We think this is probably because of the
differenie of the sediment omaterials. Tt shkould be noted thal ceres showing a
10 ¢ t¥fes are from the area deeper than 2000 seters and those of d tc 8 LYFes
arc foom the ares shallower than 2000 aelers. This may indicate that 2000
metlers depih is a kind of key depth determining the depcsited amaterials in the
stud, ares.
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Paleointensities determined from recent ejecta of Asama and Izu-Oshima volcanoes.

Hideo UCHIMURA  Hidefumi TANAKA  Masaru KONO
Depertment of Applied Physics, Tokyo Institute of Technology

Palecintensity determination by the Coe’s version of the Thelliers’ method was carried out on two pyroclastic flows of
Asama volcano (Kambara p.f.,1783 AD; Kotaki p.f.,~2200 yr BP) and two recent lava flows of Izu-Oshima volcano (1950-
51; 1986). Consistent values were obtained from Kambara p.f. and Oshima 1950-51 lava, while the others’ were rather

scattered. It was observed from some results that monitoring the initial susceptibility does not always detect an alteration

due to heating.

WRBBOREEELZ Lo, SHREIBUF ORI ERE 4G
BEhapz. KIWHFG»r o HBHIBRELIEET 2BE. RoH
NuHEY Theliers EThHp, BErLBLT LKL T LD
T&7zo L LIds s, SEF Thelliers D BHEIMME L > TV

.3 (Walton,1988 ). E ORROADOEES -, RO KA
#9120 T Thelliers & ( Coe’s version ) 2 AIVWHEEZRH 5 & &
ER3 ko @, MBRLETHER Y ABEAP TH~70 AVAKH
1. BEKBO1950-51 Fight (LRY). 1986 FAY (XRE).
RO WEIK B (1783 AD ). /b ili KE2#t (~2200 yr BP; C
FR) DOXHER (RKLE) 63,

Zijderveld Bk T® NRM o@ttt. PTRM 5 % b O
R. NRM-TRM o@ @i, MWHHBoF{L et WU L L T,
NRM/TRM b2 BRB L 1o $RO—88% FiciRT ( Arai diagram )o
DRERBOE(GRIERLE, (a) ik, MM > PTRM
BENOHMBGEPPIB BB, BIZ+a Y-z CHBII
RABIEHARE . NMBRBOL(L b PTRM RiBHES DL
fLEE@fTeHs, L. ( b), (¢) T HMBOZE{LH PTRM
FRIOFBSBEHBLTE Y. MBS TRIILL MM
HRBTCE=s-—TEEbYTRAEVCEERLTVWA LS KED
he. FEABIBOERROBRIRRL TV LN, Ch b BF
BERSWO NIz, 2222 L, PMEKTEH (90.325.2 uT; N=5). K
£ 1986 Fi# (52.742.3 uT; N=4) T, @ 5>h 3 NRM/TRM
RehRZbOdo28H50, BUIZRANEET 2. £ 4. BEX
Bedtin 513 46.1£0.8 pT ( N=5) &\ 5 @8 &+, Sakai and
Hirooka (1986 ) OREROKR L BRI TH 5o L L., AKX
g Aoy g Rod: 1] L7:BEE KB IC >\ T it B iz Thelliers g i &
DEEDRD SRTVS (Kono,1969; 52.2-53.5 uT; N=2 ) #5. <
BOLHPPRUEBHREN 120 AB 1950-51 EMEb o2, M

il (Kono,1978) & & ¢ —E+ 545 MR ( 48.6+0.8 uT; N=4) #f
@Aohi,

Fig. : Results of Thelliers’ experiment (Arai diagram), and the change
of initial susceptibility (normalized by initial measurement).
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Paleointensities during 10,000 ~ 40,000 yBP determined by the Thellier’s method
from essential blocks in pyroclasic flows

Tsunemi TACHIBANA, Akihisa OHTSUKA, Hidefumi TANAKA, and Masaru KONO
Dept. of Applied Physics, Tokyo Institute of Technology

Four palecintensities were determined from pyroclastic flows of Eniwa-dake and Kuttara Volcanoes in Hokkaido, and
Daisen Volcanoes in Tottori. The C ages and palecintensities determined for these flows are: Eniwa-dake, 13,100~15,000yBP,
34.8uT ; Eniwa-dake, 30,400~31,900yBP, 47.4uT ; Kuttara Volcanoes, ~~42,000yBP, 89.04T ; Daisen Velcanoes, 20,000~
21,000yBP, 17.6uT. These results include both high and low paleointensities, and is in conflict with the conclusion of
McElhinny and Senanayake(1982) that palecintensity was relatively small for the period before 10,000 yBP.
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Computer experiments-on the nonlinear response of space plasma
to an intense EM wave

Hiroyuki YASHIRO Hiroshi MATSUMOTO Yoshiharu OMURA
Radio"Atmospheric Science Center, Kyoto University

In order to predict possible ionospheric plasma response to the future SPS microwave energy beam,
we have studied nonlinear interactions between intense EM waves and a magnetized plasma by computer
experiments. We use an open boundary model. A steady HF current source is applied at the edge of the
model to transmit an intense EM wave. We will present three main results: (1) Nonlinear ES plasma wave

excitation, (2) Plasma heating due to ES wave damping, and (3) Subharmonic resonance excited by extremely
large amplitude EM wave.
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Fig. 1: K-spectra time evolution of electron plasma wave
generated by three wave mode coupling.
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A study of VLF triggered emission with the revised LTS code

.Toshihiro NAKAYANA Yoshiharu OMURA Hiroshi MATSUMOTO
Radio Atmospheric Science Center, Kyoto University

We have studied VLF triggered emissions with the LTS(Long Time Scale) Code. In this code, the
VLF whistler mode wave, treated as a monochromatic wave, propagates parallel to the geomagn?ﬁc
field line and interacts with counterstreaming resonant electrons. We have made a number of revision
to the LTS code. We investigate the mechanism of VLF triggered emission which show a gradual
frequency change. We present the results of the computer simulations which show several features of

VLF triggered emission.
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Fig. 1: (a) Time evolution of a whistler mode wave
amplitude B,, . (b) Sweeping of the whistler wave
frequency near the equatorial plane.
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Electromagnetic Particle Simulations in a Nonuniform Magnetic Field

Yoshiharu QOmura

Hiroshi MATSUMOTO

Radio Atmospheric Science Center, Kyoto University

We present a simulation technique to apply the one-dimensional electromagnetic particle code
(KEMPOL) to the study of wave-particle interactions in a nonuniform magnetic field. The KEMPO1
is readily modified to incorporate the effect of the nonuniform magnetic field. As an application of
the code, we can study whistler mode wave-particle interaction associated with the VLF triggered
emissions where particle diffusion by electrostatic waves and effects of the nonuniform magnetic field

are important.
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Fig. 1: The phase diagram in the z — v, space for
a simulation in a nonuniform magnetic field of the
mirror configuration.
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NONLINEAR WAVE-WAVE-PARTICLE INTERACTIONS
INDUCED BY INTENSE ELECTROMAGNETIC WAVE
IN SPACE PLASMA

iroshi Yoshitaka HASHINO Yoshiharu OMURA Hisashi HIRATA
Radio Atmospheric Science Center, Kyoto University

In the data of our previous rocket active experiment MINIX, we found that a strong microwave beam
(E = 200V/m) excites both electron cyclotron harmonic waves (ECHW) and Langmuir waves (LW) via
nonlinear wave-wave interactions. An interesting apparent contradiction with the conventional theory features
was revealed in the experimental results. One is that the intensity of the ECHW was higher than that of
the LW. This contradicts with the theoretical prediction that the growth rate of the nonlinear excitation of
the LW is much higher than that of the ECHW in the ionopshere. The other is that spectra of LW are not
“line spectra” ,but “broad spectra”. If the excitation of these waves is attributed to the nonlinear parametric
instability of the monochromatic microwave, then the simple theory of three wave coupling predicts the
resultant spectra of the excited waves have a form of line spectra. In the present study, we give a physical
interpretation of the experimental facts with the aid of the computer experiments using our KEMPO code.
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Fig. 1: Spectrum of excited plasma waves observed in
active experiment

(a) 0.02:

Ey
cBezt

0.01]

L] T L] ' L] LS T L l L3 L] Ll L
0 100 200 300

0.00 }rarmaet
0 100 200 300
Q.t '
Fig. 2: Time evolution of excited plasma waves 12 com-
puter experiments; (a)Langumuir Wave, (b)Electron cy-
clotron harmonic wave

BEXR
[1) SFE fi. & 84 [ SGEPPS . B TR, A
[2]ﬂﬁm b, &5 84 [E] ~ &5 86 [l SGEPPS | Ml FH



K31-05

1F 0 E—LICL B HEBTNLEMDIERERRE
/MR ER! K ' A &' B. T. Tsurutani?

1. RBAY HANEREGTE ey > —
2 AYTZrA=TIHKE Yxv bHEEBZEET

Nonlinear Evolution of Wave Instabilities caused by Ion Beams

Hirotsugu Kojima! Hiroshi Matsumoto! Yeshiharu Omura! B. T. Tsurutani?
1. Radio Atmospheric Science Center, Kyoto University
2. Jet Propulsion Laboratory, California Institute of Technology

Several 1D computer experiments are performed using the electromagnetic hybrid code. We focus on the
nonlinear evolution of wave instabilities caused by ion beams in the oblique wave propagation. Ion beams with
super Alfvén velocities can excite the magnetosonic waves. Since the magnetosonic waves are compressional,
these excited waves begin to be steepened. We show that the excited waves get to be steepened and that
whistler wave packets are generated at the edge of the steppened waves. These wave packets have the purely
circular polarization. These results of our computer experiments agree well with those of observations in the
foreshock of the earth and near the comet Giacobini~Zinner. In this presentation, we survey the parametric
dependence of the nonlinear evolution of wave instabilities and try to explain the formation mechanism of
the steepened waves associated with whistler wave packets.
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Computer experiments of plasma chaos (II)

Yoshihiko USUI Hiroshi MATSUMOTO Yoshibaru OMURA
Radio Atmospheric Science Center, Kyoto University

Chaos is believed to exist widely in nature. We are interested in the chaotic behavior in space plasmas.
We intend to study chaotic solutions to the set of Maxwell equations with the aid of computer experiments.
First, we checked chaotic behevior in a Pierce diode with several parameters. Pierce diode has a heighly con-
ductive wall in its both sides, which makes it possible to lead to one of the well-known examples of plasma
chaos under some limited condition. [Godfrey,1987] We have conducted an electrostatic fluid simulation,
and obtained similar chaotic solutions as Godfrey’s. However the chaotic behavior we thus have obtained is
not exactly the same as Godfrey’s. The difference between Godfrey’s and ours may owes to the difference
of the difference scheme of method of the simulation and/or initial conditions that are used. We will show
the chaotic properties of the Pierce diode with various parameters by several different diference schemes.

Furthermore we attempt to study theoretical analysis. wp=_ 1.000E406 L= 1.000E-03 pg= 1.000E+12 Vo= 112.358
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PARAMETRIC INSTABILITIES OF HYDROMAGNETIC WAVES IN SPACE PLASMAS
by

T. Hada (Kyushu Univ.) and E. Mjédlhus (Univ. of Trédmso)

Due to their large amplitude, hydromagnetic waves in space are subject to
several different nonlinear instabilities, including the modulational
instability in which the wave coupling occurs within the same mode. We
report here an analysis that removes an assumption of 1-spatial dimension,
i.e., all the waves propagate parallel to the field, which has always been
used in the past. Equations considered are shown below. Our result predicts
an unstable coupling between parallel and obligue waves, and "diffusion" of
wave power in the wave vector space.
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CONDITION OF CYCLOTRON SUBHARMONIC RESONANCE BETWEEN IONS
AND MAGNETOSONIC WAVES

Mitsuhiro Nambu,Tohru Hada,Toshio Terasawa

{Kyushu University)

(Kyoto University)

We obtain a condition of cyclotron subharmonic resonance between ions and magneto-
sonic waves propagating perpendicular to the background magnetic field, Bg. This
resonant interaction occurs from the resonance between the ions cyclotron motion and

the magnetic field modulation due to the magnetosonis wave field.
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The condition is

, Q are the magnetosonic wave frequency, ion cyclotron frequency
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COHERENCY ANALYSIS OF ULF WAVES OBSERVED AT MULTIPLE STATIONS
IN THE VICINITY OF SYOWA

K.Katol, Y.Tonegawal, N.sato2?, 0.Saka3, and K.UchidaZ2

lTokal Univ. 2NIPR  SKyusyu Unlv.

In order to examine propagation characteristics of ULF waves 1in the
auroral regions, cross spectral analyses is done for geomagnetic data ob-
served at three stations 1n Antarctica and a conjugate station in
Iceland. The stations in Antarctica are Syowa and two unmanned stations
which were installed near Syowa in 1988, one on the inland ice field at
100 km south of Syowa, and the other on the cost at 50 km west of Syowa.

The coherency, phase and polarization characteristlcs among the statlions
are reported.
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Simultaneous multi-point ULF observation at the low-latitude
stations (Preliminary results)

T.Uwai, F.Fukui, K.Yamaguchi, S.Tsunomura and M.Kuwashima
Kakioka Magnetic Observatory, Kakioka IBARAKI 315-01, Japan

Wave characteristics of ULF phenomena have been siudied for more than one hundred years under the naze of
magnetic pulsations. Especially, the ULF study has been progressed extensively due to improvement both in observat-
ional techniques and in theoretical works since IMS period(1976-1979) and succeeding years. However,there are
still unresolved problems in the generation wechanism of ULF. Especially, the clarification of the low-latitude
ULF wave characteristics is insufficient comparing with that at the higher latitude one, In the auroral region,
for example. Kuwashima et al.(1979) suggested the existence of the ULF demarcation line in the area between L=1.5
and L=1.2 based on the observational results at Memabetsu(M!B) and at Chichijia(CBI) as shoun in the figure.
The figure shows the diurnal variation of the Pc3 polarizaion ellips. At HiB, the polarization is left-handed in
the morning, while it is right-handed in the afternoon. However,the diurnal variation at CBI Is different from
that at MMB, suggesting the existence of the demarcation |ine betveen the two stations. Recently, Yumoto et al.(19
87) proposed a model for the exisistence of ULF demarcation line in the area of geomagnetic latitude of 22°, vhich
is between MMB(~35") and CBI(~18°). The study by Kuvashiua et al.(1979) vas carried out based on the analog
recording system. Therefore, much time and much manpover were needed to obtain the results shovn In the figure.

Recently, we have developed the new-type ULF observing systen which makes digital recording at every
second in the resolution of 0.0InT. Using those systems, simultaneous ULF observation at MMB and CBI have been

carried out since August ,1989. The purpose of the present paper is to present the prel iminary results of
that observation.

Kuwashima et al.(1979):Memoirs of the Kakioka Mag. Obs., Vol.18, No.l, 1-28.
Yunioto et al.(1987):Memoirs of Natimal Inst. Polar Res. , Vol.47, 139-147.

Fig.1 Geomagnetic location of Fig.2 Diuranl variation of Pc3
the low-latitude station polarizaion ellips at HtB and CBI

Pc3 POLARIZATION
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MAGNETIC PULSATION,Pi 2
OBSERVED ON THE GROUND AND IN THE MAGNETOSPHERE

Tohru Sakurai
Dept. Engineering, Tokai University

We have studied magnetic pulsation, Pi 2 simultaneously observed on the ground
and at the satellites in the magnetosphere near L = ~6. They show an important
property of an inconsistent character as described below. At the ground the
pulsations are observed with an almost similar waveform having nearly identical
period over the widely distributed stations both in latitudes and in longitudes.

While, in the magnetosphere they appear as a rather irregular waveform and a

very localized character in longitudes near L =~6.

We would like to discuss how this apparently longitudinally localized pulsations
near L =~6 give

ground stations

rise to Pi 2 pulsations with almost identical period on the

in both night and day hemispheres, based on a Pi 2
equivalent ionospheric current.
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MAXIMUM LTKELIHOOD PARAMETER ESTIMATION
OF EQUATORIAL Pi2 PULSATIONS
Masahiro ITONAGA
Computation Center, Kyushu Univ.

Assuming that the observed data of equatorial Pi2 magnetic pulsations consist of
some wave elements or exponentially damped sinusoids in white Gaussian noise, the
exact maximum likelihood estimate of parameters (frequency, damping rate., amplitude,
and initial phase) was calculated. The estimate implies that the equatorial Pi2
pulsations include worldwide eigenoscillations.
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SPECTRAL ANALYSIS OF P¢ 2 OSCILLATIONS OCCURRING
DURING A MAIN PHASE OF GEOMAGNETIC STORM

Y. HIGUCHI, A. HORIKAWA, and S. YANAGI

Dept.

of Elect. Eng., Yamagata Univ,, Yonezawa, Yamagata-ken, 992

Geomagnetic micropulsations in the Pc 2 frequency band were observed at Yonezawa,
Yamagata-ken, on Oct. 20 and 2|, 1989 during a main phase of geomagnetic storm.
As an example, a dynamic power spectral analysis for the interval .1623-1638UT,Oct.
20, was carried out by the maximum entropy and FFT methods. }t 1s suggested that
the possible causes of Pc 2 oscillations are ;(|)energetic 0'cyclotron resonant
amplification (2) bounce resonance of westward drifting ring current protons (3)
ionospheric transmission resonance due to a steep upward gradient of Alfvén

velocity.
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J. A. Slavin, L. H. Brace(NASA/GSFC)

LARGE AMPLITUDE PC1 PULSATIONS OBSERVED IN THE IONOSPHERE NEAR THE PLASKAPAUSE

T. lyemori(Kyoto Univ.), M. Sugiura(Tokai Univ.)
J. A. Slavin, L. H. Brace (NASA/GSFC)

Large amplitude Pcl pulsations were detected in the magnetic field data obtainmed by the Dynamics
Explorer-2 satellite in the ionosphere. One or more wave packets appear norpally near the plasma-
pause as determined from the observed electron temperature profile. Some of them accompany 2 spall-
scale field-aligned current pair, the direction of which changes systematically. The geomagnetic
condition and the position of occurrence relative to the plasmapause and the large-scale field-
aligned currents are discussed. Characteristics of the waves such as the amplitude variation and

polarization will be presented and compared with those of the similar events previously found in the
Magsat data.
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Fig.1 (a) An example of the Pcl events observed Fig. 1 (b) Elactron density and tenperature profile
by the DE-2 near the plasmapause. High-pass observed by Langouir probe on DE-2. The spall bump
filtered data are shown in the local magnetic in tepperature correspond to the position of the
coordinate system. Pcl wave in the magnetic fisld data shown

in Fieg.1(a).
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Statistical properties of poralization of Pcl geomagnetic pulsations
sinultaneously observed in Iceland and Antarctica.

BAM . MR,  EERNER. R)IEL?
FMARE LM @GR ‘BERRFERGFIEAH

Properties of polarization of Pcl geonmagnetic pulsations obserbed at five stations im Iceland and
Antarctica, from Jan. to Dec., 1885, are reported. Occurence probability of polarizations which are
same between two stations, depends on their latitudes than longitudes.
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Fine structure of polarization and genration mechanisa of |PDP

T. KOBAYASHI', S. SHIMAKURA!, M. HAYAKAWA® and N. SATO?
1. Electrical Eng., Chiba Univ., 2. Res, Inst. Atmos., Nagoya Univ., 3. Nat’l Inst. Polar Res.

Generation mechanism of IPDP is discussed on the basis of the fine structure of IPDP polarization of IPOP, the
shape of plasmasphere (plasma-tail) and the trajectory of high energy protons. Rapid change of polarization with
increase of central frequency of IPDP implies that its generation region varies vith time, and that clouds of
protons are continuously injected into plasmasphere. And it is very interesting that there is plasma-tail where
IPDP’s are exci ted. '
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EIGENMODE ANALYSIS OF COUPLED HYDROMAGNETIC OSCI1L1.ATIONS
IN THE DIPOLE MAGNETOSPHERE
S. FUJITA (Kakioka Magnetic Observatory) and V. L. PATEL (Naval Research
Laboratory, Washington, DC 20375)

We performed 2-dimensional eigenmode analysis of the coupled hydromagnetic
oscillations in the dipole magnetosphere. The finite element method was utilized in
numerical calculation of the coupled oscillation equatlions. The 1ionosphere 1is
assumed a perfect conductor and the magnetopause located alt L=10 is a barrier of
electric field of the fast magnetosonic wave. The distributlon of the Alfvén speed
is a realistic one. Preliminary results show that discrete spectrum of the localized
(Alfvén) mode generated by the coupling to the global (fast magnetosonic) mode. The
eligenperiod of the coupled oscillation becomes smaller when m (the azimuthal
wavenumber) becomes .larger. Filed-aligned distribution of (he Alfvén eigenmode 1is

wide-spread in comparison to that of the fast magnetosonic one.
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EFFECTS OF IONOSPHERIC NON-UNIFORMITIES ON THE EQUATORIAL PULSATIONS

0.SAKA
DEPARTMENT OF PHYSICS, KYUSHU UNIVERSITY

Equatorial

Pc pulsations,having periods from 30 to 100 sec and
amplitude up

to 1 nT, were studied by making use of the fluxgate
magnetometer data obtained at Huancayo, Peru during the period from
Dec. 5. 1985 to Jan. 5 1986. Diurnal change of polarization parameters
in the horizontal plane were investigated. It is suggested that the
trans-equatorial ionospheric currents flows to neutralize a spatial
charging associated with ionospheric nonuniform conductivity at local
sunrise and sunset. Those local currents produce the D component on

the ground and make the observed diurnal change of the polarization
parameters.
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Measurements of Electron Density
of the Lower Ionosphere by the MU Radar

Toru Sato®, Iwane Kimura®, Zhang Xunjie®®, Ruan Xueqin®®, Shoichiro Fukao®**, and Susumu Kato®**
* Faculty of Engineering, Kyoto University, ** Wulan Institute of Physics, Academia Sinica,
*** Radio Atmospheric Science Center, Kyoto University

We present the first results of the electron densities of the ionospheric E-region of 90 to 160 km height
-measured by the MU radar, We have compared variations of electron density at different heights for a normal
day on September 22, 1987 and the partial eclipse day on September 23, 1987. For the latter, the electron
densities in the whole E-region began to decrease around 1030 JST. The duration was about 3 hours, and
the decrease of electron density was about 20% relative to the normal day.
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Mid-Latitude E-Region Field-Aligned Irregularities
Observed with the MU Radar

Mamoru Yamamoto!, Toshihaya Nakaharal, Shoichiro Fukao!, Tadahiko Ogawa?,
Toshitaka Tsuda!, and Susumu Kato!
(*RASC, Kyoto Univ., 2Communications Res. Lab.)

Intense E region field-aligned irregularities are observed with the MU radar (34.9°N, 136.1°E) at Shigaraki,
Japan on 24-25 June 1989. Field-aligned echoes appeared in 2130-2330 LT and 0400-1100 LT, which corrapfmd
to the time after the sunset and sunrise in the E region, respectively. The “night-type” echoes appear, mau.lly
above 100 km, intermittently with periods of 5-10 min, while the “morning-type” echoes appear continuously with
a slightly downward phase propagation in 90-100 km. By measuring the time-delay of echo power enhancementis
observed in the different beams, the apparent westward phase velocity was estimated to be approximately 120 ms™
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MEASUREMENTS OF WINDS, VERTICAL VELOCITIES,
AND FLOW GRADIENTS
IN THE HIGH-LATITUDE THERMOSPHERE BETWEEN 90 AND 160 KM

M.F.Larsen!+?, 1.S.Mikkelsen® and S.Fukao!

1. Radio Atmospheric Science Center, Kyoto University
2. Dept.of Physics & Astronomy, Clemson University, U.S.A.
3. Geophysical Division, Meteorological Institute, Copenhagen, Denmark

Chemical release wind measurements made near the polar cap/auroral zone boundary have been used
to measure the height profiles of the vorticity and the divergence in the E region. The vertical velocity
and the vertical momentum flux profiles were calculated from those quantities in turn. The results
show that the neutral flow i s characterized by strong vertical coupling. Also, the divergence and
vorticity values are 5-10 times larger than predicted by tidal models, indicating that the observed
winds are likely pseudo-tides generated by the diurnal and semidiurnal periodicities in the high-
latitude forcing.

Chemical release experiments were carried out in Greenland during 1985 and 1987 as part of
NASA’s COPE I and II (Cooperative Observations of Polar Electrodynamics) campaigns. TMA
(trimethyl aluminate) was used as a tracer of the neutral winds between approximately 90 km and
160 km. The geomagnetic conditions were quiet with Kp between 1 + and 3 + . Three trails were
released at the vertices of a triangle with sides of 150250 km so that the divergence and vorticity
in the flow could be measured, in addition to the wind profiles. The divergence was integrated
over height to produce a profile of the vertical velocity which was combined with the profile of the
horizontal winds to give the vertical momentum flux. :

The wind speeds were found to be comparable, although 50% larger, than the magnitudes pre-
dicted by Forbes’ tidal model, but the vorticity and divergence values were 5-10 times larger than
‘would be expected for the (2,2) or (2,4) tidal modes. The implication is that the horizontal scale
associated with the waves is of the order of 1000 km, i.e., comparable to the scale size of the forcing
in the auroral oval.

The profile of the vertical momentum flux was used to calculate the acceleration of the mean flow
as shown in the figures. The calculated values are at least 40 m s~'hr—! which corresponds to an
acceleration of approximately 50% of the magnitude of the flow over a 1 hr period. The conclusion is
that there is a strong vertical coupling between the layers in the high—latitude E region and that the

plasma forcing either strongly affects or actually generates the vertical structure, even during quiet
geomagnetic conditions.
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IMAGES OF A HIGILY STRUCTURED IGNOSPHERE DURING HF-MODIFICATION

A. Frey (National Institute of Polar Research, Itabashi-ku, Tokyo 173)
P.A. Bernhardt (Plasma Physics Division, NRL, Washington DC, U.S.A.)
L.M. Duncan (Clemson University, Clemson, South Carolina, U.S.A.)

High-resolution images of backscattered power were obtained with the 430 Miz-
Incoherent-Scatter-Radar at the Arecibo Observatory during modification of the
ionosphere by intense HF radiowaves transmitted from the ground. The power
received by the diagnostic 430 MHz-radar is proportional to the electron
density but inversely proportional to electron temperature increases. The two
effects can be distinguished on the basis of their time-scales with electron
temperature increases responding within seconds of the HF-heater turn-on but
density depletions lasting on the order of tens of minutes after the HE‘—heat':er
power is turned off. The images are of a previously unseen quality revealing
structures with scales ranging from 100 km (large density holes) down to 0.35m
(parametrically excited ion acoustic waves) simultaneously. Images showing a
camplexity of phenamena such as stratification, bifurcation, streaks,
filamentation, heat diffusion, flow reversal and density steps (as commanly
observed in Laser—-Plasma-Interactions) will be presented.

ARECIBO HEATING-EXPERIMENT
26. JANUARY 1987

22:00 22:30 AST I
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@n the observation of the ionospheric disturbances in low—and mid— latitudes by using of tweeks

Mihoko Morliizumi# Shin Shimakurat Masashi Hayakawat#
$bept. of Electrical Eng., Chiba Univ.
#3Res. Inst. of Atomospherics, Nagoya Univ.

Low- and mid-latitudes are important region to study the atmospheric circulation of the earth. it is ia-

possible to cbserve the ionospheric of large scale disturbances In low- and mid-latitudes, which Is modurated by
planetary vaves or internal gravity vaves.
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Spaced receiver observation of ionospheric scintillations
using ETS-II beacon transmissions(136MHz)

Hiromitsu Ishibashi, Takashi Maruyama,Satoshi Okamoto and Shigeru Tsuchiya
(CRL/Wakkanai Radio Wave Observatory)

Ionospheric Scintillations using ETS-II beacon (136MHz) have been observed at two points sWhich
are 164m apart along the north-south baseline in Wakkanai Radio Wave Obs. Signal suengtfl;_i‘i-ine
recorded on an analog magnetic tape and converted to 12 bit digital form with subsequent 0.

processing for further investigation of the spatial and time-dependent structure of the ionospheric
irregularities.
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Fresnel Diffraction by an Ionospheric Lens

TAKASHI MARUYAMA
Wakkanai Radio Wave Obs., Communications Research Lab.

A variation in field intensity of radio waves trans-
mitted from artificial satellites sometimes exhibits a
regular periodic pattern, which is called quasi-periodic
(QP) scintillations to be distinguished from random
scintillations. It is generally believed that the gener-
ation of QP scintillations is due to Fresnel diffraction
by an obstacle on the radio wave propagation path.
The author (SGEPPS meeting, 1988) proposed a hori-
zontal disc shaped obstacle model to explain observed
characteristics of QP scintillations. In that model, it
is essential that the dimension of the obstacle is finite
horizontally as well as vertically in the Ej layer. How-
ever, it has not been quite clear that two-dimensional
obstacles produce sufficient amplitudes of field inten-
sity variations. In this paper, we calculate diffraction
patterns assuming a disc shaped obstacle.

The irregularity acting as a concave radio lens is
assumed to be a thin disc at height k. The satellite is
located at a constant elevation angle «. In-phase and
quadrature amplitude components A’ and A" at the
receiver are calculated by the following equations.

A=1-2 [o sin(Py + ¢/2) sin(4/2)dS /1A

A" =2 /o cos( Py + ¢/2) sin($/2)dS /1A

T

Py= —a[(X — §cosf cosa)® + (Y — £sind)?] + %

where the integrals are taken over the lens; | = k/sina;
¢ gives a phase advance introduced by the lens in a
reference plane at the distance I; \ is the wave length;
€ and 0 are the coordinates fixed to the lens in the
horizontal plane; and X and ¥ are taken sonthward
and eastward, respectively, in the plane at the receiver
perpendicular to the propagation path.

The vertical distribution of the electron density for
the lens is assumed to be a gaussian shape centered at
the Ej-layer height. Variation in the horizontal plane
is given as

eﬂ
N = Noexp(~73)

where r is a function of #, which determines the disc
shape as follows, '

r =a + bcosf (a >b>0)

Thus the phase advance for a radio wave of frequency f
(Hz) due to the disc lens with maximum concentration
No (cm™2) and half thickness do (cm) is given by

do
sina

é = 0.405 x 10"%\/;1: exp(_f_:)
where k is the wave number.

Numerical calculations are carried out with geo-
metrical parameters pertinent to the beacon experi-
ment at Wakkanai. A typical example of observed am-
plitude variation is shown in Fig. 1, in which we note
a quite asymmetric pattern. Fig. 2 is a result of the
calculation with parameters adjusted to reproduce the
observation. The abscissa for the model calculation is
scaled to the observation. The horizontal drift velocity
is estimated to be ~40m/s from the scaling of the ab-
scissa, which is consistent with observations by spaced
receiver experiments.
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MULTI-POINT OBSERVATIONS OF IONOSPHERIC TOTAL ELECTRON CONTENT USING GPS SATELLITES

Tetsuro KONDO, Michlto IMAE, Jun AMAGAl. and Aklhlro KANEKO
(Kashima Space Research Cantsr, Communications Research Laboratory)

Measurements of the ionospheric total electron content (TEC) were carrled out at
Kashima (36.0N.140.7E) and CHICHIJIMA (27.1N.142,2) simultansously from Nov. 25 to
Dec. 9, 1989 by using radio signals radlated from the GPS satelllites. Multi
directlonal observations of slant TECs snable us to deplict a distribution of
vertical TEC around the station under the simple ionosphers model. By combining the
data observed at two statlons, It Is possible to Infer a vertical TEC distribution
of much wider area. Some examples of obtained distributions are demonstrated hare.
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Electron Density Irregularities in the Rocket-wake
Yuzo Watanabe
(1s54s)

Abstract : Electron density irregularities in the scale size of 3 m to 300 a
were observed by a fix biased Langouir probe on board the S-310-18 rocket. The
rocket was launched at 22:40:00 on February 1,1988 from Kagoshima Space Center
in Japan. Frequency-analyses of the irregularities have been carried out. The
frequency from 5 Hz to 500 Hz of the irregularities corresponds to wave length
from 300 o to 3 m because the rocket speed is 1.5 ko/sec. It is found from the
spectral indez of the frequency spectrum that the generation mechanism of the
irregularities is explained by the neutral turbulence theory. When the
irregularities have been frequency-analyzed, enhancements have appeared at the
frequency region over 200 Hz in the frequency spectrum. These increases are
explained to be due to the irregularities which may be generated at the edge
of the rocket-wake. It is pointed out in this proceeding that the gradient
drift irregularities may be clarified by analyzing the irregularities over 200
Hz. The gradient dritt irregularities may be generated when the electric field
coaponent is, in the same direction, parallel to the steep electron density
gradient at the edge of the rocket-wake.
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Data Analysis Method for Multi-station Observation

of Geomagnetic Secular Variation

Shinji Kadokura
(Kakioka Magnetic Observatory)

In order to investigate changes associated with seismic activities, the Geomagnetic Research Group
have been observing geomagnetic total force at 27 stations since 1977. These data should be separated into
global ( or wide-areal ) variations and local ones, which is useful for the investigation. To separate these
variations, the author extended the principal component analysis. Although there is some mathematlcal

ambiguity, good results were obtained.
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P2 1 _02 ON THE GEOMAGNETIC SECULAR VARIATIONS BEFORE AND AFTER
- THE GEOMAGNETIC SUDDEN IMPULSE IN 1969
Y. Sano
Dept. of Geophysics, Faculty of Science, Kyoto Univ.

The geomagnetic secular variations, whose characteristic time scales are of the order of one decade, are
discussed in connection with the geomagnetic secular acceleration impulse {(often termed "geomagnetic jerk"),
which took place in 1869. The annual mean data from fifty observatories which cover at least the epoch 1850-
1080 were selected and analysed. From the annual mean data we find, in agreement with the previous works
(e.g. Ducruix et al. 1980; Malin and Hodder 1882; LeMouél et al. 1982), that the jerk was observed worldwide
and that the component in which the variations related to the jerk was most clearly seen critically depends on
the location of the observatory; for example, it was most relevant in the east-west component in Japan while at
Guam it was observed mainly in the north-south component. Moreover, the jerk was conceived also in Australia,
Antarctica, and South America though with smaller intensity. Nevanlinna(1984) suggested that the jerk was

a phenomenon related to some changes in the large Siberian Z-anomaly, by studying the secular variations.

observed in Europe and Asia during 1955-1976. We examine whether the same source would be inferred from
the changes observed at the stations not included in the Nevanlinna’s work. In addition, we examine whether
these variations can be explained by the changes in the main dipole itself or whether it is of external origin e.g.
whether it is due to the changes in the ring current or in the IMF By-component.

References:

Ducruix, J., Courtillot, V., LeMouél, J.L., Geophys. J.R.Astron. Soc., 61, 73-94, 1980.
Malin, S.R.C., Hodder, B.M., Nature, 296, 726-728, 1982.

LeMouél, J.L., Ducruix, V., Chau, H., Phys. Earth Planet. Inter., 28, 337-350, 1982.
Nevanlinna, H., J. Geophys., 55, 37-40, 1984.
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Figure Secular variation (east-west component) around 1968.
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Magnetic Property of Plio/Pleistocene Sediments from the Boso Peninsula (2)

BR¥BIooNWToHN FHitERENoRBRIEOERIIODWT (2)

BRE#HZ

Rock magnetic properties of the Plio/Pleistocene marine sediments from the Boso peninsula were examined to

study possible short geomagnetic reversals in the Matuyama Chron. Samples are classified to the following

three categories from the view point of their response to the thermal demagnetization: (1) stable with
essentially single component, (2) normal companent can be erased by the demagnetization above 200°C, (3)

thermal demagnetization is not effective to reveal stable component. Atternating field demagnetization of IRM
indicates some differences among those three categories. Unsuccessful samples show the presence of relatively

higher coercive part than stable samples.
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HTHE SeR RONDANELIIPROPingvinane 2 Lunckeryvggse nHiing
D ET HI R SR,
A &2 Eaitdt

BEEGER BARK (78)

A PALECMAGNETIC STUDY OF PINGVINANE AND LUNCKERYGGEN REGIONS IN THE SSR RONDANE MOUNTAINS, EAST ANTARCTICA
M Funaki and K. Tekieda
National Institute of Polar Research Shimane University

A total of 1316 paleomagnetic samples were collected from Pingvinane and Lunckeryggen regions in the Ser Rondane
Hts. by the Japanese Antarctic Research Expedition. The samples of granite and syenite from these regions have been
studied The results indicated that the Pingvinane grainte and Lunckeryggen syenite from site 3 showed VGP positions
which are essencially consistent with the results of Zjiderveld (1968). However, the VGP positions of Lunckeryggen
syenite of site 4 and granite of site 2 were located at completely different positions from above those positions,
but the VGP position of the Lunckeryggen grainte is consistent with that of Triassic to Jurassic Period of East
Antarctica. These experimental results may suggest that the regions magnetized around late Ordovician and then
remagnetized partially at Mesozoic period, although some descrepancy is remained with geochronology.

1 idLsic

FRIXMEHER (AR) TiT- 2 HiBRERAREHRE L 0RO —BE 8732, TN Ser Rondane Mts. FgESy
(Gjelbreen - Nils Larsenfjellet M) DXBLEkEHRUCIT 7. PHRENIHTIE. goeiss M granite. pegnatite,
dolerite, Syenite, diorite, tonalite HTH 2. BHENL. 3THuRA, & 37 —3AK 800H /N> K927l S0T{B%RELY:, B
ERLDREDUWI X2 . BROEREIERTH L. 5 EIZPingvinanekitfiddgranite & Lunckeryggen?granite k Syenitels
2WT, TNEEHREMETS.

2 Pingvinane ¢ grasit

Pingvinane &:ﬁ’ﬁi‘;[g Eranite D8IALLBLSNIREN I B, EHEDIRE (site 1) H 615 517260 EIDN R MITHHE:
BE< (107 A? /kg) | RV F—RBAHTHEBICRETE . LA LIttDHSORE ONRMIZ. 1078 An2 keI T EEBHTH
<. RRLRFERICH L TLRERTH -7,

site 4 DHEFANDNRMIZEHINBICH LHLBWRET, 10 of THBLAHE, BELRHES 3185 2 £ TE/, NRMOHTIN
LIRS (1) =68.3° (B (D)=315.3" ags=4.1° TH5.

3 Lunckeryggen @ Syenite

Lunckeryggen 9238t (site 3, 4)0) Syenite (ZFEICEHOTHVINRM (1075 An? /kg) %>, EHERICHTT 2 480), &
VTH-BPRORHTHB 1L rboY. Rexlok REEULDOVRET S . "ﬂil}'t?"lVRMiJ‘fﬂﬂéh’C;B’). HENC
£ TRVRMERLICHBT2 (5aTLLL)AC. BEESPEREATLEZ S LOLHBLHL 605, ZhoDHEhORE
Sz, BRABZLCorie fib s, MBBLEZII/ nagnetite THE LTSN B, )

Site 3, dREDNRUDF I FIHB T BRI/NINGTH B, HET S Z L IC X D THa TRIAADOBILR T/ 8iRY5. Li
L Site 4icBWTid. 3aTOWHBTLHATYVZLDNLRLN . ZOBMITIERFEEZ KE S LTLELL 7, HEFINRM
FEDZ L2 2REDOTHMIL. Site 3DBA1=74.0°, D=327.3", @es=7.0° Site 4TiL1=79.8°, D=2(]l. 3, ags=9. 3"{'?)',"&‘.

Lunkeryggen site 20) granite {3 magnetiteZ BiTHME L TEA, —BITK S LVRRS & 80, IHHBIDNMOSIENIL 6
tln;cgbgaﬁ L0aTDXHEBTHEIEES 25, Ll Syenite LHNRZ L3 L 2 DHEN, HEMS L 2 25D PHHI3

=39.8%, D=178.9°, ags=12. I* TH»7:,

4. ER

Lunckeryggen ) granite?dRb/StiERI 400-520na (B5iGfh. 1989) . 270 DIBIROYESR % 5HI72 dolerite MDAr4® /Ar3®
40U 440-450ma (HE Efh. 1987) TH2B. PingvinanePgranited Syenite Site 3 V@AM (Fig. i3, WRIHENHEHERD
§} (Caabro—0rdovician Period) AVG PR X NHRETEFIZMURL TWS, 2/ ZheOVGRIiZjiderveld (1968) 252D
B RDLBOT EFCHBL . HOBRE LFELLV, EREFMCANSL L Sor Rondane Mts. »&SEFHLRS
VGPIZ. I KO0l EBeg LicBEL . FEL7%vy, LA LLunckeryggen site 4 @ Syenite kSite 20D granite
DVGPOLITUIBEAT &%\, 7277 LLunckeryggen?grani tesm 3 VGPAOM EIIWITRAN=8hiH 5 ¥ 2. FHNLD L KT

5, —
PO L LT, SRR SR T 0L Deraniteayeni A BEILLIE TR, SR HRE BT
T3,

Fig.1. VGP positions obtained from Pingvinane granite,
Lunckeryggen syenite and ganite and some previous
results of East Antarctica.

A: Pingvinane granite of site 4
B: Lunckeryggen syenite of site 4

C: Lunckeryggen syenite of site 3 ?,“‘;:.".‘:;.":;5‘ Bey and

D: Lunckeryggen granite of site 2 e e 04

1-9: Cambrlan-Ordovician VGPs from East Antarctica 1

10-15: Jurassic VGPs from Fast Antarctica 00°W C 80°E

5 78 © Mirfiy Station
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Ion Inertia Effect on Kelvin-Helmholtz Instability. Part 2.

M. Fujimoto, A. Nishida (ISAS) and T. Terasawa (Kyoto Univ.)

The Kelvin-Helmholtz instability has been considered to occur at vari-
ous locations in space where velocity shear layers are present, and }Jas been
studied extensively in the MHD or electrostatic limit. However, In a case
where the width of the shear layer is comparable to the ion inertia lengt!l,
the ion inertia effect cannot be neglected and we should use the two-ﬂu!d
plasma equations. In the previous paper, we have studied this effect In
parallel cases with uniform background plasmas, namely,

Bo = Boex, p=po

Vo(y) = “Ltanh(y/a)ex

with eigenfunctions of the forms ~ f(y)e(t¢==#%, Since the previous -stutli]Y
has been restricted to subsonic shear layers (Vo < 2C,), we will extend tde
parameter range of study to supersonic cases in the present paper. Study
in the non-uniform background plasma,

Bo = Bo(y)es, p = p(y)

will also be given.
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DECAY PROCESS OF PHASE-MIXED ALFVEN WAVES
BY MEANS OF A HHD SINULATION

H.Upmeki and T.Terasawa
Department of Geophysics, Kyoto University, Kyotoc 606, Japan

) It has been well known that a finite-amplitude coherent Alfven wave
is unstable against decay into a backward-going Alfven wave and a
forward-going sound wave. However, under the restrictive assumption that
the parent wave is a coherent and monochromatic Alfven wave, it seems
alpost impossible to wunderstand the decay process of Alfven waves
observed in the solar wind, since such waves are essentially incoherent
and have a broad-band power spectrum. We have started a simulation study
of the decay process of incoherent phase-mixed Alfven waves by using a
HHD code of higher order accuracy. Quantitative discussion on the
nonlinear behavior of the system, such as evolution of the wave spectrux
and the heating rate of the background plasma, will be presented.

ABBROM MY 2inE - mpABMIcE TORBRICEWLWRS3Y) TREKD
WO PL7z2VBBEEBER2IAINVY— REAAVURBICERTIICEBEE> TWR W,
BRELTEHEATEY), ABEBHOT 2. MHDY S alb—yYarvoif
SAVOWBRBRAHEBIcwWh3E, KB BZ2HAWT A FFHORBRBRLEDR
AT OBHBERAICEI>THRELE HMHEBAPLV 7z VBOBBTIRER %
AMEEBO7 N7 EM 20oHl WRTWwW3. BEAFL Iz YBRUEAI
FREBICBRISDERBEICE-T. B VHBOBRZMIRA T IRMRBER» L.
DXIANF—ZABAROEN - xRN ZPL7zVEHBAREDO. HBOARY
F-REERULTWITREMIH 2, Mt FPIBAOKEEL RGO IR LN
TRERLE. HBRBEOZ NIVl T&E3, ¥ AAVHRORBEORT
MRABTSAVOERERCHBBALLY »SABTSXOmpESLRD., KR
VIV T UTERAFT VG HEBEE OABRATSX?HTOFZIL I =2 VHO
BO7ZLV 7z BT s rTcs HMBEE ABaciRABROME - I
32 BBoOMERZNVNIzvHEOZEh BRICBIBIZPILIIsVEOFHE L IR
PEBHICLHEERNICLLSFIRE BICHEWETERMICHEEI I 2L
hTwasniexd LT, IEB&ELAZN WTH 3.

J7zHBOBER (LD EBROKABEAT L2
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Ion Reflection and Dissipation at Quasi-Parallel Collisionless Shocks

T. Terasawa! and M. Scholer? ) )
lFaculty of Science, Kyoto Univ., 2Max-Planck Institut fiir extraterrestrische Physik

Abstract. Large scale one-dimensional hybrid simulations with resistive elec-
trons have been performed of a quasi-parallel (85, = 20°) high Mach number colli-
sionless shock. It is found that backstreaming reflected ions, i.e., upstream ions with
velocities exceeding the shock ram velocity, originate from the outer part (v21.7ven)
of the velocity space of the incident distribution. The backstreaming ions produce
very low-frequency magnetosonic waves which propagate upstream with about 1.3V4
(Alfvén speed). As the wave crests convect toward the shock, they steepen up .a.nd
the shock reforms itself. During shock reformation a large part of the incndfant. lons
are reflected. This, in turn, slows the incident ions down. The slowed down.mmdent
particle distribution and the reflected particle distribution merge and constltu.te the
new thermalized downstream distribution. In the interval of a relatively stationary
shock low-frequency whistler waves stand at the shock front. During these time in-
tervals the whistler waves are probably responsible for dissipation by n°n3diab§tlc
compression of the incident ions. The whistler waves are destroyed by the incomm.g
large amplitude wave crest and reemerge at the new shock front. The reapparance 18

probably due to the nonlinear steepening process at the upstream side of the incoming
wave crest.

150

Figure Caption: Stacked profiles of the magnetic field perpendiculas to—ghesihOCk
normal, (B, = (BS + B2)!/2) showing the evolution between so.a.nd 15090{ cat ZWI:
is only part of the simulation system (300 — 500c/wy;); a reflecting wall is located a
the left hand side, z = 500c/wp;.
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ANALYSIS OF LOW LATITUDE AURORA EVENT OBSERVED ON OCT. 21, 1989

H. Miyaoka, K. Yumoto. Y. Tanaka. T. Hirasawa
(NIPR) (RIA/Nagoya Univ.) (NIPR)

He succeeded to make optical observation of the low latitude aurora event which appeared
during a-major magnetic storm on Oct. 21, 1989 at Moshiri Observatory, Hokkaido. The most
prominent feature of this event was that 6300A emission has been dominant with the apparent
peak intensity over 15kR, while the intensities of the other wavelengths stayed almost back-
ground level except the 5577A enhancement corresponding to the discrete auroras within the
6300A red aurora. In this paper, we investigate an origin of this low latitude aurora
phenomena, comparing with SAR ares in the low / mid latitude regions.

1. ¢

1989%10A21 8801181 7EB0EB, tidd
oftHicERTIR1960%F1 1 AUX, H30FELDIRS—D
SHHBELE. ReBEXZRFHRBTFEWRYH (JLig4 4°
HMAQFEI4° ) £BVWT10A21 Ho+—u 5 iR 1 8
fi & DRPHRAEEAEL, HAETERES— o 5 OMANTKIHL
. ZoTH, ROV — 5 oRITEERE b L icibopid 7
—568%, COX~oSRROBRICH>WVWT, HITSART—2 ¢
ORBERLICRE LAEREHAEST 5.

2. By

UM & L T42784, 55774, 63004, B L U6683AD 4 K
LEBSEIET AMERE 7 2 F A — 5 (508, /SCAN) (T X 353N
BIETW, 7552 25— rENMHC X BHIBRA 3 K OKTE
e TiRRLE. R13BX7x b4 -9 0N RT, BATF
FHEicR -4 —o 5 REPOLFRORET(LERT. ¥ -9 5
122035 (JST) B & X b BMicbreakupL 125, 4 HED D 56300
ABSEESIMIZC, 2042~2105 (JST) @R, BIEL >~ (8.8KR)
EBATLE-TVS, —H, SSIMMARBEAERRVRVDE &
T » lcMbreakupE #, #K\v (63004) diffused —m SITEW
diseretefkd A4 —~o 5 GtEOLICRALS) H¥ERbLAR
fiic, BA#14 KR Denhancement %2R L. 18, 421848 &
UO6BAREHA LV <~V DE &4 — o Sbreakup b i & A EEZALR
BHohlih o,

‘3. Kt
SEo+—-vsHRoKEE2EL L LT, HicTiROBRME
RUBEERTH 3.
(1) 6300 ADFHCHMBEINESDICHE.
(ffEr—27{f1 6 KRELL)
(2) discrete7—7 (657 7 ARX) OFHE.
(3) A—o5REDlife tineldH 1 BT X+ —4ED
Bl ., BRFHOMAM CRMshicAH=200
n T Dpositive bayic# — o 5 HHESMI—KT 5.
(4) RABUROBEEHEIHR) (vestvard: HEEZ) .

e, 6300 A0RXPLRMAENLO0° Ob@EICHD, Fk
BEX400kmeEEETIEA—05 IHMARFEALE~47°
fHEich b titEah S,
CHLEBERFECHRAMENASI T —oS5HRDO1D2&ELT
TS AR (Stable Auroral Red) 7—2 j % 5, Bees and

Roble (1975) Itk 3 SART—70EZEHBRTEL, SEOH

B2, 6300ADREIdoninantTHHEVIRBRRHD S

oD, ULARRBHICE(OEATHIBERICLTWS, 7S
ART—7TI26300ADRNXMEREARTSH6 KRIEKE, &
BRBLI00OROLATH I L, REDOHEREAMIITIY1 0
BEAIZ A THUR b EBEMIICglobal ©&H 5 & & (storn-related) ,
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The effect of non-uniform media on direct generation theory
of Auroral Kilometric Radiations

Kaori Kobayashi, Hiroshi Oya, Akira Morioka
Geophysical Institute, Tohoku University

ABSTRACT

In the direct generation theory, AKR is considered to be generated directly in
the form of electromagnetic waves through the processes of the relativistic cyclotron
resonance in the acceleration region of the auroral particles. Though the effect of
the plasma inhomogeneity is thought very significant for the direct theory, that is
basically assuming very long wave-length in the source, no consideration has been
made in the original direct theory. We have studied the effects of the plasma
inhomogeneity at the source based on the observation of the EX0S-D (Akebono)
satellite. The results show that the inhomogeneity is very unfavorable to the

direct theory; the results then suggest that the short wave-length generation is
important to the source region.
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Digital Processing Systea of Multi-station Auroral Image Data

N. Nishitani., T. Oguti, T. Watanabe, T. Ogino. A. Ivata, K. Kurahashi,
K. Ohta, T. Takayanagi

Research Institute of Atmospherifcs, Nagoya University

Coordinated data analysis of nuiti-station auroral imagc data is important
for the study of the dynamics of the magnetosphere. A digital procecssing syston
of fnage data is desonstrated. This system can convert the multl-station 2-
dimensional Image data into the global picture. Some results obtained by using
this system are shown.
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Global network campaign was carried out to observe global dynamic aspects of auroras and
magnetic field variations. All-sky TV cameras were operated at 13 locations and fluxgate and induction
magnetometers at 11 and at 24 sites, respectively. A wide longitudinal coverage in the station distribution
of this campaign was effective for coordination with "AKEBONO" observations.

T- U353 W HREBETHOBES AMAN. BABDIOERMGY A FIV IR
PMBIEEHB L LTHEILEL0OTH 3, Thid, TRErEABDCIHEAEER
BlLT2 KA MEBRMTSH)N. BTHIORTCEIORMemLHM TR I Y —7TB
BtWISBEEL S EIWE—HBOYE—-bEYY YT ERR B

SEOHER (B ED, toBERMEEEMLL, s —nsAAK2VTD
BEMEMD : B HE BB B3, BMEMiI 108012 AR 1990F
PAMN (~®2AKRET) T 5.

ERTVAASLssMMB LY MOibhr [735 22 (D pry . 7Y
3 v F (. 7»rzale~'(?§\ Ay YURLY ¥ (D), /»O;—-(l)(*iltﬁﬁﬂ
Wrag)lo "OLEHERR 30RO, WBLoARNCORBEAESTBE
bk, MERMOBATS 5 XB L sMMEAMT s e sRLABEBENR

BEBMEIE> Wi, WERSLUAER HErctHawpmameRal. 7
5w s AN - PRUBBRIHOBMAREL TR MM 20BALE 2R EO
B e MoOBRBE SEahs Lt Ehehl 1. 24MATSHS ABREBEEF
- EHmoOoORB TS o AN FTHUECERBERALE 1Hsa§nf§s:mixz£ﬂ
DR THAMBS c AscrMTEr 1A2SHBRE MENABRABEDERS
M LTHRBSCBE YR O OhAM (A+7H6). WXSMEaproBa s BAK
T. HM¥MABRTF - MBI D2DB 5,

coMMiEE. FAYDIOMRI A -~T7OGEEBM b RBEn 20T, CANO
PUSSROMEIY L —T7OBRAERLELRTHES T 5.



P21-12

SIMULTANEOUS OBSERVATION OF POLAR CAP ARCS BY THE
VOSTOK STATION AND THE DMSP SATELLITE

M.0.Gusev (Inst. Space Phys. Aeron.), 0. A. Troshichev, and T. Obaya (FEIfHf)

In order lo investigate the particles which produce Lhe polar cap aurora
observed at Lhe Vostok station in Antarctica (Mlong=65, Mlat=-83,6° )} we have
surveyed the particle data oblained by Lhe DMSP satellile in a period from April
to August 1985. Due to the satellite orbit Lhe local Lime range in which the
data were available was the morning seclor.

For all events when the sun-aligned arcs were observed at the Vostok stati
on the simullaneous measurements on almost Lhe same field line by DMSP showed
Increased fluxes of the precipitated electrons with energy E.>200 eV. As a rule
the sun-aligned arcs were not observed ab Vostolk if the electron number fluxes
were below some threshold level equal Lo le=10%(cm?.ster.sec)-t, The localion of
Lhe electron precipitations more intense than this often coincided with the
regions where the sun-aligned arcs were observed some minutes before or later by
the all-sky camera. In other cases the enhanced electron precipitations were
recorded by satellite along the extension of sun-aligned arc recorded at Voatok.

In two events the satellite crossed the arc system which consiasted of the
sun-aligned arc and circle along Lhe latitude according to the Vostok dala.
Analysis of the DMSP electron and lon precipitation dala has shown that in both
events Lhe lalitude-oriented arcas were located inside Lhe polar cap but not in
the auroral oval. This result confirme Lhe idea pul forward by Troshichev et
al.(1988) thal the distribulion of the polar cap arcs displayes lhela structure
even if the auroral oval arcs are excluded from the picture and therefore a
theta struclure is a specifled form of the distribulion of polar arcs unrelated
to auroras in the aurorval oval.

N
N

\

INTERPOSITION OF TIE AURORAL OVAL, DAYTIME CUSP AND (J-AURORA REGION FOR DIFFERENT
ORIENTATIONS OF THE IMF B,-COMPONENT AND B, > 0.
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Preliminary result of the electric field in the dawnside aurora
measured by S-520-12 rocket launched from Andoya, Norway

Yubh-Ichi Kobhno, Hajime Hayakawa, Koh-Ichiro Tsuruda, Ayako Natsuoka
( The Institute of Space and Astronautical Science )
Nasato Nakamura ( Max Plank Institute )

The preliminary obserbation by BEFD ( Electric Field Detector ) onboard §-520-12
rocket is reported on dawnside aurora, especially pulsating aurora. The instrument
is based on Boomerang technique developed by our group. The purpose of this experiment
is to study a global convection electric field which may act as driving force of
auroral patch motion, and to understand fine structure in/around the patches.
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Seasonal variation of the relationships of geomagnetic variations observed at
high latitude conjugate stations

Satoru Tsunomura ( Kakioka Magnetic Observatory )
Natsuo Sato ( National Institute of Polar Research )

Geonagnetic variations with e:ternal origin are affected by the Ionospheric effects. By the Pedersen
conductance, geonagnetic variations of external origin are attenuated due to the shielding effect, meanwhile
the Hall conductance makes geomagnetic variations which are observed on the ground.

The effect of ionospheric shlelding for the amplitudes of pch geomagnetic pulsations observed at Syowa
and Iceland conjugate stations are reported by Saito et al.(1989). They showed that the amplitudes of pcS,
shich are observed sioultaneously at both hemispheres, are larger at winter hesisphere than at sumper one
and lrager at dark hemisphere than at sunlit one. On the basis of the investigations through the phase
relation analysis of pi2 pulsations observed at conjugate stations In sub-auroral region, Green and Hanilton
(1981) showed that the aassymmetric jonospheric conditlon makes the larger scattering in the phase relations
than the symmetric one. They mentioned that thls feature is due to the shielding effect.

On the other hand, the amplitude ratios of SSC's and SI's observed at Syowa and revkjavik show a slight
maxioum in summer and minioum In winter (Tsunonura,1989). Figure 1 and 2 show two examples of geomagnetic
records at Syowa, husafell, lsafjorder and Tijornes on very quiet geomagnetic condiions. The former corresponds
to the summer in the northern hemisphere and the latter the winter. The ampiitude of Sq at Syowa are clearly
smaller (larger) in the northern suazer (winter) than those at iceiand.

As shown above, the lonospheric effect on geomagnetic varjations in high latitude conjugate stations have
different aspects. Theoretical traatment to distinguish these two effects of the lonosphere nust be made
in the near future. In this paper, the seasonal variations of SSC’s and SI's will be checked using high time
resoiution geomagnetic records | .cluding low latitude data at Kakioka.

References
Green and hamiiton, JATP, 43, 1133, 1981.
" Saito et al., JGR, 94, 6945, 1989.
S10 oty . Tsunomura, Mew.Kak.Mag.Obs., 23, 7, 1989.
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Sigulation of a storm recovery phase ring current
S. Takahashi, T. Iyeaori, and H. Takeda
Faculty of Science, Kyoto University

He simulate a ring current of a storm recovery phase by a eonochroeatic nodel (energy = 10keV
and pitch angle = 90°). We use dipole magnetic field, Volland-Stern type dawn-dusk electric
field, and corotating electric field. We assume that recovery of a storm is represented by
the decrease of the dawn-dusk electric field (cross-tail potential drop from 100kV to 10kV). We
obtain the trap process of particles accoapanied with the decrease of dawn-dusk electric field

and the time variation of the current in the recovery phase. This resenbles with some actual Dst
variations,
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Equatorial Pitch Angle Distributions of Precipitated Electrons and Protons Observed
by OHZORA Satellite at Low Latitude Zones

K. Nagata, T, Kohno*, H. Murakami‘ -, A. Nakamoto'*,
N. Hasebe®, J. Kikuchi®®, and T. Doke®®

Faculty of Engineering, Tamagawa University
*The Institute of Physical and Chemical Research
**Department of Physics, Rikkyo University
%Faculty of General Education, Ehime University
"3Science and Engineering Research Laboratory, Waseda University

Pitch angle distributions of precipitated electrons (0.18-3.2 MeV) and protons
(0.58-35 MeV) observed by OHZORA satellite at low latitude zone L=1,6-1,8 are shown.
The electron and proton intensities are greatest at pitch angles maximized near 90°,
Equatorial pitch angle distributions are calculated. These calculated equatorial pitch

angle distributions shous the precipitated particles are in the region the drift loss
cone.
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MAGNETIC STORM-RELATED ENERGETIC ELECTRONS AND MAGNETOSPHERIC
ELECTRIC FIELDS PENETRATING INTO THE LOW-LATITUDE MAGNETOSPHERE .

Y .TANAKA and M.NISHINO

Research Institute of Atmospherics, Nagoya University

Energetic electrons measured by NOAA-6 satellite are compared with LF whistler-
mode signals transmitted from a Decca station(Biei, L=1.54, fc=85.725 kHz) , Japan
and measured in magnetic conjugate area, Australia. The simultaneous satellite
measurement of energetic electrons indicated the considerable enhancement of energetic
electron fluxes more than 30 kev in the low L shell region below 2 at the maximum
depression phase of Dst, and the subsequent abundant fluxes of trapped electrons more
than 30 keV on one day and occasionaly two days after the maximum phase. Associated
with magnetic disturbances, the LF whistler-mode signals were intensified. However:
the intensity increase of the signals was not so large at thé maximum phase ,swhich
may be attributable to an ineffective wave growth caused by a rather isotropic pitch
angle distribution of energetic electrons. The intensity increase was the largest on
one day after the maximum phase, due to the wave growth caused@ by eycletron resonance -
interactions with trapped electrons. Also, associated with magnetic disturbances,
the frequency of enhanced LF whistler-mode signals shifted, which is caused bY the
drift of whistler ducts due to the magnetospheric electric fields penetrating into
the low-latitude magnetosphere. Therefore, the penetration of storm-related energetic
electrons and magnetospheric electric fields into the low L shell region below 2 may

be deduced from ground-based conjugate measurements of resonant waves.
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CNA Phenomena observed at Ny-Alesund(L=16.5) in the Polar Cap Region

M. Nishino% Y. Tanaka% T. 0guti% N. Matsuura} Y. Nakanisailand
A. Egeland
1. Research Inst. Atmos., Nagoya Univ. 2. University of Oslo

CNA (Cosmic Noise Absorption) observations by means of a multi-beam RIOMETER
started from September, 1989 at Ny-Alesund(geomagnetic latitude, 75.44°N) in the
polar cap region. A sharp variation of CNA was observed at 20:45 UT, December
29, 1989 associated with auroral breakup of the magnetic substorm. The CNA
region displayed by 2-D image depicted the movement of fast speed(~1 km/s) from
auroral ionosphere to the polar cap one.
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AURORAL INDUCED DISTURBANCES OF THE MESOSPHERIC

SODIUM LAYER

Akio NOMURA, Yasunori SAITO and Tetsuo KANO

Faculiy of Engineering,

Shinshu University

Lidar measurements of the mesospheric sodium layer wviere made on 42
nights (383 hours) during the period from March to October, 1985 at Syowa

Station, Antarctica.

In this presentation,

it is shown that the Antarctic

mesospheric sodium layer has been frequently disturbed by auroral activitles
and that events of disturbance have been enhanced in the early morning. We
discuss features of this disturbance compared with other data on auroral

activities and suggest its mechanism.
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Ionospheric Disturbances at Mid-latitudes
Observed with the MU Radar

T.TAKAMI', S.FUKAO!, SKATO!, T.TSUDA!, T.SATO?, M.YAMAMOTO!, and T.NAKAMURA!
'Radio Atomspheric Science Center, Kyoto Univ. 2Dept. of Electr. Eng. II, Kyoto Univ.

Incoherent scatter observations of the F-region electron density with the MU radar have been made rou-
tinely since September 1986 at monthly intervals. Data gathered over this 3-year period has been analyzed to
yield quantities related to the horizontal propagation characteristics of the ionospheric F-region disturbances.
The disturbances are caused by substorm-generated electric fields or atmospheric waves usually propagating
toward the equator. We can clearly distinguish between these two types of disturbances by measuments in
multiple directions with the MU radar.
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MU Radar Observations of Ion Temperatures in the Ionospheric F Region

Y.YAMAMOTO!, S.FUKAO!, T.TAKAMI!, S.KATO!, T.TSUDA!,
T.SATO?, M.YAMAMOTO!, and T.NAKAMURA!
1Radio Atomspheric Science Center, Kyoto Univ. 3Dept. of Electr. Eng. II, Kyoto Univ.

Incoherent scatter observations of the F-region electron density with the MU radar have been made
routinely since September 1986 at monthly intervals. Data gathered over this 3-year period has been analyzed
to yield ion temperatures in the ionospheric F-region.
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An Anomalistic Variation in JJY Standard Wave Field Strength at
Wakkanai During Severe lonospheric Disturbance
Satoshi OKAMOTO and Takashi MARUYAMA
(CRL / Wakkanai Radio Wave Obs.)

HF standard Waves transmitted from Nazaki have been recorded

at Wakkanai.

During a severe scintillation event on Nov. 30, 1988, anomalously intense
HF signal is observed at 8MHz, which is much higher than the maximum usable

frequency (MUF) of the channel.

from the ETS-2 satellite.

The time of the anomalous propagation
exactly coincides that of severe scintillations at

136MHz transmitted

The ionograms at Akita and Wakkanai also exhibit
oblique backscatter echoes due to irregularities.

Such irregularities may

correspond to the anomalous propagation of the HF signal.
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S.1GI, T.KiKUCHI, S.(IKAMOIO, M.TANAKA, M.KAMATA, M.NAGAYAMA, H.MITSUDGHE, and K.NOZAKI

Communications Research Laboratory)

In the Worldwide Atmospheric Gravity Waves Study (WAGS) campaign of August 26-30, 1989, the propagation of

ionospheric waves are studied with ionograms of 5-min interval in Japan.

Recognizable wave structures propa-

gating from north to south are observed on an automatic plot-oui of virtual height’s variation with time on low

sounding frequency for 5 Japanese stations.

Also, wave structures showing downward propagation are identified

on continuous plots of the virtual heights h’f correspnding to odd sounding frequencies at each station.
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Equatorial Electrojet

H. Inoue

Department
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and Sq In Middle latitude

and T. Kitamura

Physics, Kyushu University.

Equatorial Electrojet and Sq in Middle latitude
The correlation between equatorial electro-—
jet and middle latitude examined. The less
relation Is shown between the Intensity of Sq at
Kakioka and that of H component at Koror.
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POLAR CAP AE INDEX

S. Sarosol, M. Sugiura?, T. Iyemori3, T. Arakil and T. Kamei3
;Department of Geophysics, Faculty of Science, Kyoto University.
Institute of Research and Development, Tokai University.
3Data Analysis Center for Geomagnetism and Space Magnetism, Faculty of
Science, Kyoto University.

The AE index is frequently used in studies of the aurora and other
magnetospheric disturbance phenomena. This index reflects the intensity of
the ionospheric current associated with auroral activity. When the
interplanetary magnetic field turns northward, the auroral oval contracts
and new electric currents appear in the polar cap ionosphere. The
ionospheric current in the auroral zone at its averaged position and
consequently the AE index decreases in spite of the existence of current.
over the polar cap. In order to monitor the intensity of the ionospheric
current during northward IMF it is desirable to derive the AE index using
magnetic data obtained in the polar cap. Ideally, in deriving the polar
cap AE index it is desirable to use as many observatories as possible and
the distribution of the observatories should be as uniform as possible
longitudinally. However, since there are only a limited number of polar
cap magnetic observatories and since the northern polar cap is mostly
occupied by the Arctic Ocean, practical compromises are unavoidable.

We use 4 observatories in the southern hemisphere as is illustrated
in the figure 1. To derive disturbance fields a base value of each station
for each month is first calculated using a moving average method, and this
base value is subtracted from hourly data from the station in that month.
Then the largest and smallest values are selected from the four stations
in the way as the AU and AL indices are derived, respectively. The
difference between these values gives the polar cap AE index. Two of the
stations (Scott Base and Dumont Durville) give the X,Y and Z components
rather than H, D and Z. To make these data more compatible with the
other stations we calculated H from the X and Y components. For
the other two stations (Vostok and Mirny), we used the original H-
component data. The results of the variation of the disturbance fields
based on H component from four stations for the year 1966 shows a clear
diurnal variation and seasonal variation as is illustrated in the figure
2. According to the direction of the main fields vectors of the four
stations, we derived the polar cap AE index based on the H and D component
for the year 1966. Discussions will be presented on the results obtained,
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FEATURES OF STORM-TIME UV AURORA OBSERVED BY AKEBONO

Yamamoto, T1)., E. Kanedal), K. Hayashil!, R. Fujuz’s A. Kadokura2), M. Ejiri2),
K. Makita3), and T. Oguti?

1) GRL, Univ. of Tokyo, 2) Natl. Inst. Polar Res.,

3) Facl. of Eng., Takushoku Univ., 4)

Res. Inst. Atmosph., Nagoya Univ.

By virtue of high solar activity approaching its maximum in this cyclet the
auroral imager on the AKEBONO (EX0S-D) satellite has been favoring with opportunities

of observing auroral displays under earth storm conditions.

The storm-time global

aurora morphology based upon space imaging is still requiring observational facts for

its establishment.

We present typical features of storn-time auroras observed by UV-

imager on the AKEBONO in various stages of storos, including those on the beginning

of substorm expansion phase.
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INDUCED MAGNETIC OFFSET FIELD AND SENSOR FLAME ATTITUDE OBTAINED
FROM AKEBONO (EXOS-D) MAGNETOMETER DATA

F.Tohyama, Y.Tonegawa, K.Toriumi, Y.Ishikawa (Tokai Univ.)
H.Fukunishi (Tohoku Univ.), R.Fujii(NIPR), S.Kokubun(Univ. Tokyo), MGF W.G.

The triaxial sensor of high sensitive fluxgate magnetometer (MGF) on board the
EXOS-D (AKEBONO) satellite is mounted on a 5-m extension mast. From magnetometer
data, the induced magnetic offset field were calculated by using the method of
The orientations of sensor
axes in the satellite coordinate system were determined and the discrepancy between
sensor axes and vehicle spin axis was measured.

least squares for total geomagnetic field intensity.
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Whistlers observed by Akebono satellite

I.Naga.nof, E.KennaiT, M.Yamamotoﬁ, LKimurall, T.Okadaltt and K.Hashimotolttt
fKanazawa Univ. ﬁ'Kyoto Univ. 1'ﬁToyama, Prefecture Univ. ﬁﬁTokyo Denki Univ.

Many whistlers have been observed when the Akebono satellite was in the plasmasphere, for while both k and
Poynting vectors of whistlers have been successfully estimated at a frequency of 2kHz using the PCM data measured
by the VLF,PFX subsystem. From the dynamic spectra of the whistlers observed by wide band (WB) receiver, the
frequency dependence of there signal intensity has also been investigated. It turns out that the whistler intensity has
a characteristic of —2.7dB/kHz independent of there dispersion.

Bxit, DT EOHBCHAIE NIk X FiC
2WT, VLF @ PFX %31 * WBA ZEi8ic k
>TRONEF—2 DEF TRt 3, PFX
KEYD VLIFBOKkRURL vF 4 v 77 ba
EHHETEDIH, A4 250X 5 hERENICEE
BEL 2208 BB <IT | RERESEIHHS
(4k~10kHz) 3 1 KD &4 2T 1cxf4 24+ 7
ATF—=ZHRPROTERLICED, XOGRIE
bhtTuohrdolk, coky, PFX 0ZEESE
BEES LT, &4 250 2kHz 53 0BAIF —
FEROCTHHELAEEZ A k=7 A, #y
TAYT NI P ASICHBRBISIC I S SR 218
2o £7c, WBA THIAIR NA-SBD+A4 25D
ﬁ4%5772<7b»#b\*4150ﬁﬁﬁ
BBEFERRIN L A, &4 = TESHEICk-T
RBIL, EEELHE LA 2, SHEOR
234k 2T THRILKER (-2.7dB/kHz) %
TTRERCHERMMBIo N, , SEORE TR =
DESBBFIEDICE B34 =5 OEESREIC O
THET S, KISk, 19894E3 A 25 B 785 50
2118 (UT). BB 5800km . BB 12.5°,
MT=18:00 CHEAIE Wi+ L 2 TDR2S }
LRV, PFX PEEIE WA EDk{ 25D 2kHz
TOE.BDOSHYEHFENEERD b FT,

P
0 Dozt

8.0 8.2 0.4 e.e e.8 1.8 1.2

TaRm(s)

AKEBONO VLF-PFX Date: 19890325 Timo: 07:50:12.500 Time span 0.80sec
(3 ad &

3 3
0.0 1hnr.mmlwv.
-3.0 T T
0.0 0.2 0.4 0.8 0.a
1

pitude{V/m]  AmpltudelV/m]  Amplitude{v/m)

&
o
-]
o
o
~
° 4
S
o
-]
°
P

!
P

-
)

Amplitude{T)
4
°

"

=

> 1,0
°
°
-
°
IS
o
o
o
o

Ampiitude(T)
°
°

“

&

-
.&3_ b
fo
°

o

N

o

>

o

o

°

@

o4 0.8 0.8
Time(sec)

3A»BAKBAIE AR XD

b
°
o
»

Amplitudo(T)



P21-29 1 PDP Qﬁ%}i%\{b Iz 9 u Z

T.W. Koleszar, 7 & % & (UBC3R); e Mo (RX L&) [ 4 1, A §555 (FL GRL) 5
At -, IAESAMK3R); B @8 -85, P& (FHET) . RE. Hovita (U.Vie 33 )

LONGITUDINAL DEVELOPMENT OF IPDP

Pulsating Aurona Campaign Group: T.W. Kofeszar, T. Watanabe and others
“Geophys. & Astr., UBC

Analusis was made of the data of thrnee IPDP events acquinred at an E-W chain of three siations in
estenn Canada FEh, 1980. The station chain is at a geomagnetic Latitude of about 60 deg. N, and

doans a nange of 35 deg. in geomagnetic Longitude.

Spectral analysis of the data was performed

don everny 5 min. interval.. The peak frequencies of all stations change with time at a comparable
nate. Thus, the dynamic spectra from different sites Look similan to one another. However, at a
qiven instant of time, the peak frequency at a wesienn station tends Lo be Lower than that at an

eastenn station.
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AN APPROACH FOR THE COORDINATED SATELLITE DATA ANALYSIS
-OBSERVATION OF THE PPS/NEI ON BOARD OHZORA SATELLITE-

Tadatoshi TAKAHASHI,

Hiroshi OYA, and Akira MORIOKA

(TOHOKU UNIV.)

In order to make the best of the massive satellite data in systematic analysis, various
comparative studies and coordinated investigations, it is very useful to establish a system for

the data accessibility and evaluation.

With the scope of the establishment of a such system,

some trials for i) summarization of the observational achievements, ii) methods of data access

for comparative studies,

iii) statistical evaluation of the data distribution in time space,

are made on the observational results by the PPS/NEI on board Ohzora satellite.
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V. Chmyrev (IZMIRAN, bfv2)
Observation of 15 kHz Waves Transmitted from Khabarovsk by DE-1
1 1 1 2 3
T. Ondoh™, Y. Nakamura  , S. Watanabe™ , T. F. Bell® and V. Chmyrev

1: Communications Res. Lab., Tokyo, 2: Stanford Univ., 3 : IZMIRAN Troitsk

Whistler mode signals of 15 kHz transmitted from Khabarovsk (Geogra. lat. 48°30'N, long. 134°51'E)
were received by DE-1 at Kashima, Japan. Figure below shows 15 kHz signals received by DE-1 from

1548:45 UT to 1548:56 UT on August 27, 1989, At this time, DE-1 was at altitude of about :0000 km
over the southern hemisphere. The 15 kHz signals were transmitted for 1535 UT to 1635 UT from
Khabarovsk.

Plasma wave data from DE-1 were received from 1543 UT to 1613 UT on August 27 “th::::::im
Ray-tracing result of 15 kHz nonducted whistler-mode waves computed in a magnetosp
Plasma model is compared with the observed result of 15 kHz signals by DE-1.

» Japan.

1989%8A7A»58A 2 9ALTHRNTRAKL VI 278 (IHERE4 & 30N, BE1
34% SUE) 261 5k Hz % EFARYLT. TOk4 25— K(E@EEDE - 1 TRETERBE
fiof. TEW:1989F8A27H15648544584656BUTOMIEDE-1kX->TREZN
21SKkHZESTHE. CSOBDE-1i. HERDLEH2Fkmichon, NS T7R7P5LIE
A27H 1535-1635UTNM15kHz#MEEShAL., XEBTIADE- 107IXRET—
%, 8A278M143-1613UTHOMEELL., COZEHRLBAMT S XZNETFNHIHE
HOLHRL RSB— KD/ 257 MEREDL 4 PL —3 Y 7O BBR L LRRHTS.

89 239D 1SH 48M S6S

August 27,1989
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COMPARISON OF WAVE EXIT AREAS INFERED FROM INTENSITY DISTRIBUTION
ANALYSIS AND GONIOMETRIC DIRECTION FINDING

Makoto 1KEDA', Koichiro TSURUDAZ?, Shinobu MACHIDA?
1:Musashi University
2:Institute of Space and Astronautical Science

The wave exit area infered from the intensity distribution of VLF wave
observed on the ground is compared with the wave arrival direction determined
by the goniometer method in order to examine the reliability of the intensity
distribution analysis for Siple signals. Roughly, these results seem to he
consistent with each other. However, when we triangulate the locations of the
wave exit points by means of the arrival direction of the VLF wave, it is known
that they are videly scattered on the ground.
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Mapping of intensity in the ionosphere for signals excited by a ground based VLF transmitter

Youichi KITAGISHI* ,Satoshi \;AGITANI'.Isalnu NAGANO* Masayoshi MAMBO" Iwane KIMURA®™"
*Dept. of Electr. Eng.,Ianazawa Univ. “*Dept. of Electr. Eng. II, Kyoto Univ.

The ground based VLF waves are often measured in the ionosphere and magnetosphere by using sounding rockets

and scientific satellites.

It is required to be able to theoretically estimate the wave intensity in the ionosphere. We have successfully
developed a computer-code by which the altitude profile of the wave intensities in the ionosphere can be calculated
under the assumptions that the transmitting antenna is a dipole located at a height of h above the ground and that
the ionosphere is horizontally seratified. \We could confirm the validity of the calculated results by looking at the
Omega signal intensity actually observed by a rocket. We will demonstrate a calculated contour mapping of the wave

intensity excited by Omcga station at Tsushima.

Hh EICH2F A NBR YD VLF R o4&
T3 VLF#A ey v FiRBICE - TEA
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1] D.Nuun:"Trausmission of ELF pulses to the GEOS satellite”, Technical ro-
port, 1975

2} 1.Nagano <t al.:"Numerical Calculation of Electromagnetic Waves In an
Anisotropic Multilayered Medium™, Radio Sci., 10,6, 611.617, 1975

(3] BEF (8:°S-310-18 BB X & PEBAD %6 D Y
FHORE, 23, 222905, 1908 DD OEA Y ANFHAB oW,

JEdo-sTvesp

T S ]

Fig.2 Field intensity below the ionosphere of Omega
signals from Tsushima

Fig.3 Field intensity above the ionosphere of Omega

signals from Tsushima
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A Method of Data Analysis for Low S/N Case Due to
Interference of Strong Coherent Noise
T. Kobayashi H. Oya

(CRL Okinawa) (Tohoku Univ.)

A data analysis
interference
probability

method to extract signals from data with
of strong coherent noise is developed based on the
theory. By applying the method one <can deduce the

signal even the S/N value of data is -10dB.
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OBSERVATIONS OF INTERPLANETARY SCINTILATIONS
AT MICROWAVE FREQUENCIES

H. Hori, T. Tanaka, T. Kondo, M. Tokumaru, H. TAKABA, and Y. Koyama
Communications Research Laboratory

IPS observations at microwave frequencies were made by using a radio telescope(34m in
diameter) at Kashima Space Telecommunications Center. The observed radio stars were
quasars 3C273 and 3C279 at 2.2 GHz and 8.2 GHz, and a water vapour maser IRC20431 at 22.2
GHz. Scintillation indecis calculated from the obtained data show appreciable enhancement
of the solar wind irregularities around the distance of 20Rs (solar radius) from the sun
where additional acceleration of the solar wind velocity is supposed to occur.
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Identitication of Weak Conponents of Jovian Decametric Radiation
Events by Interferometer Data Based on MEM Spectral Analyses

Kinji Furukawa,Hiroshi Oya and Akira Morioka
Geophysical Institute,Tohoku Univ.

Identitication of weak components of Jovian Decametric Radiation
events have been made by 3-base line interferometer.Spectral
analyses of interferomter fringe data using MEM provide the peak
tfrequency of fringe rate even from noisy states of interferometer

data.By comparison with expected peak

frequency,the frinde rate

can be identified as coming from Jupiter;especially the method is
eftective to identify weak components of non-Io-related Jovian

Decametric Radiation.
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Development of the Method for Identifying of the Direction of
Decametric Pulsating Source by Applicating Interferometer

Katase. T., HOya, M.JIizima, and A.Morioka
Geophysical Institute, Tohoku University

ABSTRACT

To identify the source position of the decametric pulsar with the period of
421.60270.01msec, interferometer method is applied by introducing the "Fringe

stopping" technique.

In this method the interferometer system developed for Jovian

decametric radiation is utilized, obtained data are send through the telemeter system

to control station at Sendai and digitized through the A/D converter.

The box-car

method is carried out for the same phase difference condition, i.e., under the

"Fringe stopping" condition.
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