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Geomagnetic Paleointensity Studies

Masaru Kono

Department of Applied Physics, Tokyo Institute of Technology

The present status of paleointensity studies are reviewed. Discussions are devoted to (a) metholology,
(b) data reliability, (c) recent topics and future research directions. Review and analysis of data them-
selves are not intended because there are some relevant summaries already published. It is pointed out
that the standard paleointensity techniques have attained a general error level of 5 to 10%. It is now
not very difficult to keep this level of experimental errors, but many of the earlier data of paleointen-
sity are not precise enough by the present standard. The field behavior in the reversal process, and
secular variation in the last few thousand years were the subjects which received most attention from
the paleointensity workers in the last decade. A very precise intensity determination for the last few
centuries and field intensity changes in the geological time span will be the important targets in the
near future. These data will have direct connection to the dynamo theories of the earth’s magnetic

field.
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A paleomagnetic study on tertiary volcanic rocks
in Noto peninsula, Central Japan.
H. Shibuya
CIAS, Univ. Osaka Pref.

A paleomagnetic study on Noto peninsula was performed in order to clarify its paleoposition,
which is very difficult to restore for the time before the opening of the Japan Sea. Samples are
mostly andesitic volcanic rocks whose ages were determined to range from 57Ma to 8Ma, by means
of K-Ar method (Tsukamoto, 1988), though most of them predates the opening of the Japan Sea.
They were collected from the very outcrops that those for dating had been collected. We already
demagnetize most of the pilot specimens thermally and magnetically (a.f.), and obtained 12 reliable
site mean directions out of 19 sites, for the present. These site mean directions are illustrated in
the figure below. One can easily be aware of common Eastward deflection of the declination from
the figure. There are two alternatives explaining this deflection: 1) The Noto Peninsula was rotated
clockwise. 2) These volcanic rocks subjected to a tilting movement toward the northeast. We will
discuss which is more plausible, as well as present the mean directions of remaining sites.

FEDLEHMBMAAEOEEICH->T,. 1 5Mal: 5. CcOMBABRBMTHAELLT. ZHoDThEE
BRHOAZoy VABHBADICKXESEAKELEZ & HHE B, —2iF. BRESHRITEZBRVWIRHAED I
BHE@IZeORBICHEEENEZEYBESNITR - =, EELEAETIFERT. WE—2F. BERLRABPRE
roay. AASEAMOEHMBOMUITA2TEI LT OHMBIEBFEBSFMICEHBLALTSIFRTHS. BN
3t BABRIM - DOAESEEHLEAEBTH I THERDVOV S FOEREZHSDHDT. WTFhOFRH
BEBLELZOBEINDIORBENCELLY, CTh  PHEYTHINHAETS.

. hRm A EEAEORORILRBRERST. »

FDEEHTICBELAEEWSFE(1988)C & 5 B #H
DEMBAZHRELZ2EBIANTHBRARTS S, N
ReDEFILCRESEBIPBBFBEE L ~hL R 20 km
DTBEHLEDEELTWAD ., CORBENFBENY
S EMBARETRIDILEN DS, EIT. &K
RRHEBEBIAG T AKUEMOEHBARR £
Zor,

HEIZIEL AL DEA (1988) i & » TK-ArsEK D H
EENEBHETRREIN:, TDOENIIS™Ma) 5 8Mak
TRHT 5. EHAROEEEL 7= 15Mabl BT 174 1
b, BRUEX2H L FTH D, BLAEDOY LT
N4y YT NOREH  XRHBEZTATWS

HEOETHPEARIL. ELAYORNTHNIY Inctination
B wAELBbhh s —KBILHE 5N 30mTHE & e
DERMBATZbZWEHFAOR> FEFRRS N 60" O—
Bwe LirL., B<OH A FTCIREDRIEIRAKICH» Positive @
Negative O

TEhwizHBah., BIEXRETHBHI LR B,
BEDOHIN 4 hep124 4 b (TXT15MallEf) & D
BEHETE S P EMBAFMULEBTNWS, N1y b
YOTNOBBEROEISTIPERT. BDOY 1 b
ZonwTd, 2RHICRBHBEZRISTMHAETES
HHEASIEBshsRebLT. KBFTH S,
BEZTCIBoh-EYhBMBRFUA R EICRY
ETEORIZRZ S, MERTICRAIMN DLz
BORBHMEARWTL2BICHRBOMEAIB S LT

Direction was reversed on
negative inciination sites.



PALEOMAGNETIC CONSTRAINTS ON THE BACK-ARC SPREADING
o N SEA '
I — F THE JAPA

Yozo Hamano? ,Toshiyuki Tosha? and Tadashi Nishitani®
1 Earthquake Research Institute, University of Tokyo
2 Geological Survey of Japan

3 Inst. Mining Geology, Mining College, Akita University

Rotation history of the Northeast Honshu island was re—examined by using the paleomagnetic
data obtained from the Oga Peninsula (Tosha and Hamano, 1988; Nishitani and Tanoue, 1988). The Ter-
Ltiary variation of the paleomagnetic directions derived from the Oga Peninsula (Figure 1) can be
divided into three stages. Continuous slow westward shift characterizes the first stage from the base-
ment (about 60 Ma) to the Daijima formation (about 20 Ma). The rather rapid change of the declination
is observed between the Daijima formation and the Nishikurosawa formation (between 20 Ma and 15 Ma).
After the Nishikurosawa age, the directions are not distinguishable from Lhe present geomagnetic
field. During all the Tertiary period, inclination change is small, although the inclination of the
older rocks is somewhat shallower than the younger rocks.

Based on the present data set, the rotation of the Northest Honshu relative to the Korean
Peninsula was calculated and compared with the rotation history of the Scuthwest Honshu (OLofuji and
Matsuda, 1983) in Figure 2. The result suggests two-stage rotation of the Northeast Honshu, that is,
the first clockwise rotation during 40 Ma and 20 Ma and the second anti—-cluckwise rotation during 20
Ma and 15 Ma. The Southwest Honshu is characterized by a single clockwise rotation during 20 Ma and 10
Ma. This rotation history of the Northest and Southwest Honshu indicates that the back-arc spreading

of the Japan sea started from the northeast part around 40 Ma, and the spreading stopped at around 15
Ma.
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Paleomognetic study at Pohang and its adjacent areas,
southeastern coast of the Korean Peninsula

Naoto ISHIKAWA*, Masayuki TORIIx%, Susumu NISHIMURA*%, and Seong—Cheon SHIN**%

% : Institute of Earth Science, College of Liberal Arts and Sciences, Kyoto University
%% : Department of Geology and Mineralogy, Faculty of Science, Kyoto University
%%k%: Korean Institute of Energy and Resources

A paleomagnetic study was carried out at Pohang and its adjacent areas in the
southeastern coast of the Korean Peninsula. Samples was collected from Cretaceous welded
tuff, volcanic rocks of Eocene and Early Miocene, sedimentary and volcanic rocks of the
Early Miocene Yangbug Group, sedimentary rocks of the Middle to Late Miocene Yeonil Group
Progressive demagnetization experiments revealed that 15 sites among 16 had stable
remanent magnetic components which were recognized as a linear trend of vector—end points
toward the origin of the vector—demagnetization diagram. Paleomagnetic directions of the
Yangbug Group and volcanics of Eocene and Early Miocene from Guryongpo, Gampo and Ulsan
areas showed the clockwise deflection of about 50 , which implied clockwise rotation of
those areas since Early Miocene. The rotational movement may be due to the displacement
of Yangsan fault and other faults. No deflected directions of Middle Miocene rocks from
Pohang area implied no significant tectonic movement of its area since Middle Miocene.

BEBOWME. YangsanlfB L D MOMIRICITATROEREM (Gyeongsang Supergroup) L KRBT BERELTH
FHMANYangbug Group (FEMREMEAM,. KLEM) . PHhFHE»SEBHhH#D  Yeonil Group (HWRIETMEN)
ELTHBIRBIUCBARE SATVI KUEEDSFHLT WS (Fig. 1), EIERR Yangbug Group {CIXETRILHE)
BBHLNBDICH LT, Yeonil Group ([CiZFRSHFTEHLRLW, D Lhs, Yangsanlf LM DR T3 chif i)
i Yangsanli B4 K BB OEEHSERTH N, TOEHIRAFBOBREFMELALOTHIEFLILATWSE, oMt
RTOEHBBKPOTWMIEL LTKin et al. (1986) 453 3. 513 GuryongpodtiiRod Yangbug Groupdd KILEH (K-ArfE{l:
41.TMa, 22.7~19.4Ma) 544" RELAHHRBR 2 E. Guryongpoitt A MR Hi LI ¥ 40~50° DEFEHE D [E
EAGE L BRI, BAREICYangsanliALMOEH AL M T 3 ADICHBBASZHTARLE T 2. HAR
PUIETEIR KRS (BWRHEIRE) . Yangbug Group, Yeonil Group, SB=ARAILEM [site-16: 54. 6Ma(K-Ar); Sawada
(in preparation)] LSRR E XN TWLRMUM [Sawada(in preparation)id site-11:15.1Ma,site-6,9,17,18:18.1
~18.8MadK-ArEERE 2 2] D S 16 AT A -7 (Fig. 1) . FICHHERICE 2 BRBHEBER, S 1ISHRUSBVWTIRELY
REBLFOIEBL (Fie. 2). BBRETIRENDT L SR TE 3. (1)Guryongpo, Gampo, UlsanffiiR»5H#y 50° HEL
RAERBRFUFE SN, Shbid Kin et al. (1986) & R TH D, GuryongpodpiB LISk T L WA chFi i LI (B3t E D
AR & - 22 TR A a5 B, (2) PohanghitRoD15Macd LR EL & Yeonil GroupdEHEBRF GLIZITITFHENMRE S S5 (I
EELW, CoRidhihFitH LRI MEES Y £ k5 LA S LS EBI Lo L Bbh b, AEEDAKRERD
LRAONLEHRBRFT IR FELUNOLEEZ RLTCWATEMENS D, BERFEBEL THARLEH TS,
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Fig. 1. Simplified geologic map of Pohang and its adjacent Fig. 2. Tilt-corrected
areas. Solid circles with numerals indicate locations of ite mean directions
paleomagnetic sampling sites. s



REMAGNETIZATION OF CAMBRIAN TO TRIASSIC SEDIMENTARY ROCKS OF
THE PAEGUNSAN SYNCLINE OF OKCH’ON ZONE IN SOCUTH KOREA

Yo-ichiro OTOFUJI%, Kazuhiko KATSURAGI*, Hiroo INOKUCHI*,
Katsumi YASKAWA*, Kwan Ho Kim**, Dai Sung LeeX*x,

and Ha Yan Lee**%

* Depat. of Earth Sciences, Kobe University, Japan

*% Depat. of Earth Science Education, Chonbuk National University, Korea
%%k Depat. of Geology, Yonsei University, Korea

Sixty eight samples are collected in 24 sites from either sides of
of the synclinal structure of the Choson and P’'yongan Supergroups. Almost all

specimens show a stable behavior with respect to the alternating field demag—
netization and thermal demagnetization.

magnetized and their directions of the
-2.7°, I= 58.1°, a95= 5.2') are along

the wing

The sedimentary sequences are normally
natural remanent magnetization (NRM) (D=

the present geocentric axial dipole field
in situ. The fold test is negative at 99% probability level. These evidence in-—
dicates that the original NRM acquired during the formation of the sedimentary

strata have been overcome by the new NRM which was acquired quite recently,
ably in the Brunhes epoch.

(Fig. ).

prob-—
The new NRM is carried by hematite and pyrrhotite

They have been produced in the sedimentary strata due to metamorphism
which had occurred until the Brunhes epoch. We conclude that the remagnetization
of the strata is not associated with the production of magnetic carrier. Remag—
netization may be attributed to the alignment of the fine grains of hematite and

pyrrhotite within calcium carbonate rich water in the interstice among quartz or
calcite grains. '

313 )
1,{;_ /30 T H. Demag.
1.04
\-\
0\.\'\!
R . °~~o\o\u—n\
\o l\
0\0\::.‘2
© -' 3'1 °‘c\
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400 °C () 600 °C
Fig. 1:

Nor

The maturat T:llzed intensity decay during progressive thermal demagnetization.

(B> tor Camb 1manem magnetization is carried by either pyrrhotite (A) or hematite
mbrian to Triassic sedimentary rocks in the Paegunsan Syncline.
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PRELIHINARY PALEOMAGNETIC STUDY OF UPPER MESOZOIC ROCKS
IN BEILONGJIANG, NORTHEAST CHINA

Hideo UCHIMURA~® Masaru KONO~" Qing-yun WEI™"
* Department of Applied Physics, Tokyo Institute of Technology
¢#% Institute of Geophysics. Academia Sinica )

Middle Jurassic to Lower Cretaceous sandstone and welded tuff were collected
in 26 sites in Qitaihe city, Heilongjiang province, China (Fig.1l) in order to
investlgate the tectonics of Northeastern Asia, by paleomagnetism. A fevw pilot
specimens in each site were measured by means of a stepvise thermal demagnetiza-
tion up to 680° C. Stabie component vas easily obtained from weided tuff. But
sandstone was suffered from considerable secondary magnetization, so more
neasurements are necessary to get reliable mean directions. ¥e report a

3

tentative result this time.

dtERMIAELsAmERTHHBAEN
DY YT Y Yy EFH-Tte WMT YT HOVL
2HhODT By s hSKBEIERBTBRED T MONGOLIA
WAaIM, ol WhHbwB Sino-Korean
block & Siberian block & %2 @& ¥ 5 fold
belt o ic I L THH, L HBEE LB
ATHEF BoRMMc BT 3 &dh5b
COMB IR B 32 E MBS L RIERICRE
& Vo
ttAdMHERRR Y a T » S BEL
Mo RYE (el 86 LTHD,
Pt Ar s EREDLONIBERKELE Fig.l Locality of the studied area
ELTw3, coMireBROEMELTH ( Qitaihe, Heiloniiang province )
ETHY., LIRoFERRIRXRBEOBB~0oxk . ur w up
EHPMIEBIR L » TE E »T W3 HF £HFL
bHBTR AW, 7Yy XiciraT FY

vERW, BE2Y 4 b, BREBKE 4V A o ttn]
P> ER BN EH R g
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Cretaceous paleomagnetic results from

Datong basin,

Z.Zheng, M.Kono

north China craton

Tokyo Institute of Technology
X.Y.Zhu, X.W.Zhang

Institute of Geophysics,

In recent years, many Cretaceous
paleomagnetic results have been reported from
China blocks. However, it seems that no
results have been obtained from the genuine
north China craton, which 1s considered a
most important platform for the study of
evolution of the northeastern Asia. Although
some paleomagnetic investigations were
performed on Cretaceous rocks by Lin Jin-1lu
in Zhucheng, Shandong, they are located to
the east of Tanlu fault zone.

The present samples were collected in
Zuoyun limestone factory .(40.1°'N, 112.9 E),
Datong basin, where Mesozolic sequences are
well developed. Four sites, each consisting
of 20 oriented core samples, were drilled in
very flat(dipg3' ) Cretaceous strata of 15
meter thick limestone, 2Zuoyun FM; beneath it
thin strata of Cretaceous-Jurassic

andesite,
Jurassic fine grained sandstone and mudstone
are also observed. All the samples were

oriented both by magnetic and sun directions.

Laboratory investigations were conducted
with cryogenic magnetometer and demagnetizers
at Tokyo Institute of Technology. Both AF and
thermal stepwise demagnetization techniques
were tried, but only thermal demagnetization
was effective in removing the secondary
overprints, as the intensity of NRM remained
constant even after AF demagnetization by
80mT. _The intensity of NRM increase from 10"
to 10 emu from the top to the bottom of the
strata. Among the four sites, the uppermost
site shows a reversed remanence, and all the
samples of this site show their common
direction between 560°'C and 617 C, which
suggests . that it is the primary component.
For the other three sites, remanences did not
change their directions between 400°C and
670" C, - suggesting that these remanences are
probably carried by hematite. The directions,
which were determined on more then 3 data
points, significantly differ from the present
geocentric axial dipole field, this and the
successful reversal test strongly suggest
that the ChRM is primary. Based on these four
sites, the VGP {s calculated to be at79.2' N,
170.7°E with an Agsof 5.5, which coincides
well with the VGPs from Angara (76.1'N,
175.7 N, Ay54.5 ) and from Nanking (SCB)
(76.3' N, 172.8°E, Ag510.3') of the similar
age. The mean pole of these three, which was
used as the reference pole of Cretaceous for
siberia-Asia plate in this study, 1is located
at 77.2°N, 173.2°E with an Ags0f2.8 .

From the coincidence of these three VGPs,
it 1is concluded that Angara, north China
craton (Datong) and south China block (at
least near Nanking) have not changed their
relative locations at least since Cretaceous.
Comparison with similar age poles from the
adjacent blocks of China and Korea suggests
that the Chinese blocks linked each other |in
Cretaceous, but indeed significant post-
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Cretaceous movement has occurred. From :5
calculation with the above reference po .
Tarim (41.8 N, 82.0 E) have translat
northward Dby 16.1° £8.4" , while southwester
Sichuan (26.5 N, 102.3 E) have mov:
northward by 12.9 26.5 and rotat
These c¢%

clockwisely by 16.0° £10.7" .
;:unzzzsldered to be caused by the collis}:
between India and Tibet. Zhejtang (?9.7{
120.2° E) has moved northward by 10.7 gaép
There are some difficulty about Shan :h
peninsula because of the bad preclision of l
Cretaceous data from here, in fact, 1:°
location to the east of well-known dextz
Tanlu fault. Noted the well coincldq;
between the Tertlary (18Ma) VGP (76.4l
178.0° E, Ags 5 ) from Shandong peulns%
(36.6° N, 118.5 E) and the above referem
pole, but significant differepce c
Cretaceous VGP (69" N, 200.9" E, A,gz-) fz
same Shandong penlnsula(as.S'N. 119.4' E), 2
relative translation should have occurred|
this part of NCB between Cretaceous ‘
Tertiary (18Ma). Unfortunately, because‘
the bad precision of the Cretaceous data fL
Shandong, the calculation gave low prfcls‘
value of northward translation of 6.4 :13:
at 95% confidence. tlowever, the relat{
movement will become clearer with mg
detailed study. The Korean block can
considered a part of Siberla-China block:
lJeast since Cretaceous according to o
calculation.



Precambrian Paleomagnetism in Australia

I —77 - mafic dykes of Mount Isa Craton -
Hidefumi Tanakal and Mart Idnurm2
1) Dept. of Applied Physics, Tokyo Institute of Technology
2) Division of Geophysics, Bureau of Mineral Resources, Australia
The nature of Precambrian geodynamics is a matter of debate. Questions about

geodynamic processes in Precambrian such as whether plate tectonics can be applied to
those remote times are still not answered. Paleomagnetism is a powerful method to
solve such problems because independent studies on different continents or on
different cratons within a continent can elucidate relative movement of those
continents or cratons in Precambrian times. Australian continent , like other
continents, looks like a large block assembled from several cratons. Fig.l shows
main Precambrian cratons which are separated by usually younger mobile belts and
basins. Recent accumulation of paleomagnetic poles from these cratons seems to form
a single swathe of polar path. The concept of a single polar wander path is in favor
of the idea that the present distribution of cratons existed since the time of their
formations.

We will give an introduction to Precambrian paleomagnetic study in Australia and will
show a case study of Proterozoic dolerite dykes in Mount Isa craton. The basement of
this craton is older than 1860 Ma and the cover sequences were formed between 1860
and 1670 Ma. Numerous mafic dykes were intruded during the formation of the craton
and they are metamorphosed. The age of regional metamorphism is well confined
between 1620 and 1550 Ma. There are also younger unmetamorphosed dykes and some of
them have radiometric datings ranging from 1180 to 870 Ma. Some dykes including
older metamorphosed ones retain surprisingly stable and simple remanences of a single
or two components (Fig.2). Preliminary paleointensity study found a metabasalt and a
metadolerite which may be suitable to the Thelliers' method.

Fig.l Precambrian cratons in Australian
continent.

Fig.2 Simple remanences of (a) younger (
1200 Ma) unmetamorphosed and (b) older ( 1550
Ma) metamorphosed dykes. Demagnetized by AF.
Fig.3 Preliminary paleointensity results by
the Thelliers' method obtained from
metamorphosed dolerite (a) and basalt (b).
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NRM OF THE ROCKS FROM MAWSON STATION AREA IN EAST ANTARCTICA
Minoru Funaki ‘!’ and Murt |dnrum
(1) National Institute of Poalr Research. (2) BMR, Canberra. Australia
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A total of 134 paleomagnetic rock samples were collected from Mawson Station area in MacRobertson
Land, East Antarctica. The charnockitic rocks of Mawson Station and Mt. Burnett have resonably
stable NRMs against AF demagnetization, although the rocks of Rumdoodle Peak and Painted Hill have
only unstable ones. The results of thermal demagnetization indicated that the samples from Mawson
Station have been magnetized to normal in lower temperature at 300°C and reverse in higer one than
that temperature. The mean NRM directions and VGP positions obtained from reversed magnetization
are listed in Table 1. These VGP positions located about 100° eastward from Cambro-Ordovician VGPs
in East Aotarctica. It may be related to rotation of Gondwanaland from end of Precambrian to early
Paleozoic Era.

B fEMacRobertson LandiidA—X h 3 Y PHE—Y L& (67.6° 5. 62.9° )N H B, ZnikicidMarson
charnockite L IR 3 HERNHABNE AWML T VS, 19864 C DRIKDE— Y ¥ Py, Painted Hill,
Rundoodle Peak. ZhicMt. Burnetth 645 1 34BoHHBRAGRAAEZRBKLAL, TV rEWBRT Ru
ndoodle Peak®dBFlidHawson charnockite & EiX#L 5 hypersthene-quartz fldsper rock#?. 2 7cPainted
HilliZldquartz-heldsper gneissASBHE LTS, SEIhHDEADNRMETEL DT, FORRHO—EE
BN3 2. % BHawson charnockited it £ CIZRb-SrT1084 +37ma. K-Ar T535mani R HNLT B0 . ZOttE
DEBRAYTY PRI D> BERICL DNRNEBH L CTTRIES KR E W,

NRMO T R A B 3 T 3 K £500T2 TH 7. £ OMENL. BurnettDdHHDNRMI T T EE T H > L7,
Painted Hill B UfRumdoodle PeakD & DIIFEETH » 7. MawsonZL i M charnockiteld — A IZ200TE THET
Bokif B LNEERICKELNTYXHH 7%, Nornal (L&) CEREL RS IZ10THORR
HBTATH 2\ idReverse (FME) OBLHFBEbIL, )

10aT T RER L7 HEANREE B RE e o nT . MEBET -7, T ORRNL. Burnettd B HIE500-600
COBENT Ry Xy 7RBEEFHONDIVWL ., Ha.wsongi‘{ﬁﬂ)cha.rnockiteli300°C115&&0400-600'C0)7’m-7
EVIBEEROLOFE N, =DN0CHEN L DIENornal THE DK L. Bk L DidReverseDBILTH

.

BEORMERD S . Wt BurnettEFH iTnagnetite ) > —B5@AL % . Mawsonk i D S EHIReversed —BFEiL L
Normal ) “B§BLEHOLANB WV, CHOKBILEBERMBBTHLIRIBR S EHF TS 2, BHMOED
BINESCMN KB LN TEBLELLNE., RRHBI00TTNRED FRHRSER S 2 I D £ - 7B sl TONRMD
FRRUVPHOMBIIRICRTESINTH S,

BOERNVERNEIZ, 22 CERUBTHBONLEERPHOVCPIHL . BEIZRAL TH %A, BREH 100
" HACHBELTNS, chidkhv 7Y PHRR~SERDME S EZE L 5T VS T > K7 T ARAME
ELRFELTWI LS LN,

®1

HMt. Brunett Mawson Station
denag. 0nT 200T OnT 10T

N 18 1 44 44
I 3.5 18.8 -7.9 19.2
D 36 39.1 47.5 51.2

K 6 12 8 12

ags 15.9 10.6 8.1 6.6
LAT 7.8N 4. 4N
LON 101. 8E 1.32E
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PALEOMAGNETIC STUDY OF THE DEEP-SEA CORE (ODP LEG120)
FROM THE KERGUELEN PLATEAU, SOUTH-CENTRAL INDIAN OCEAN - PRELIMINARY DATA

Hiroo INOKUCHI, Franz HEIDER. and 0DP 1LEG120 Shipboard Scientific Party
Fac. Sci.. hobe Univ., Dept. Phys.. Univ. Toront

Located an the Soulh-Central Indian Ucean, the kerguelen Plateau is one of
the world's largzest submarine plateau. During 0ODP Leg 120 (Feb-April 1988)
JOIDES Kesolution drilled five sites on the Kerguelen Plateau. one in iLhe
transitron zone (Site 747). one on the western Banzare Bankh (Site 749). anil
three in the Raggatt Basin (Sites 748, 750. and 751). The remanent
magnetization of archive halves of most cores were measured with pass-through
cryogenic magnelomeler to obtaine their natural remanent magnetization(NRM).
Inclinations and intensilies of NRM of 26 hasaltic samples from four siles were
measured with the spinner magnetimeter. All basaltic sampies were progressivery
demagnetized on board by AF or thermal methods. Sediment cores of Leg 120
provided belter material for magnetostratigraphy between Pleistocene and
Oligocene. Basaltic samples have the potential to determine the paleo-latilude

of the platean.

ODP LEG 120t kerguelenk (49 S) & Southen kerguelen Plateau® Banzare
Prydz Bay(F & )(67 YOO @AKEDRT L Bank T 13t &5 (Site 749),Raggatt BasinT 3

REFEAB A LDULHE IR L D>DDOM #h & (Sites 748, 750, and 751)T & 3.
WO2FB OMiETHS. kerguelenili & @ APC(advanced piston corer)® & U
EROHMHPAELER @BEODELVILBEWHE XCBCextended core barrel) T T & g B I
RELP &ULate Cretaceous » D BohrHmPERASHBIRLLEDL L &,
HolocenelZ in ¢t C O C Wi €D iff i R pass-through cryogenic magnetometeril X

OEBRL2MAEZ T 2OMBOBEMTSH V910F W15 cnMBCEHZREARILS & U
I nTOXFHEHEBHROBIEEZHEL . Site

AN

kerguelenii S it L TR b K& il S1cR A o FERUEEZREHNH M
EO—-oTC, #hR b FLCLTIS. s P A EMYOHL AE IS -
dt#IE Australian-Antarctic Basin, @& it BhHCcroBELEHETL L 220N
Princess Elizabrth Trough, @& & & oL TEHBEE, oA HEL >V TH
African-Antarctic Basin, £ U CTi & & HEEELU L
Crozet BasinTli & h 5. 416 SH 5 64 S & MECHBEPERRIUTOLI>ILCE ED

ToOMKE, & - B%EFAHMmIZHE200-600 km s 3. (1) 3rartommAldie
BX2300 hmlh > THEU T T, BBEO® ABEFrCcALLARBIELEE TUVLS FU
& W~ 2000-4000 mE V. Z DO#EE WK M rEIEEEHCENL LSite 747,
E< DBz cEPTEE S kWMo 748, 75003 A > B HHERAFE LRI

Northern kerguelrn Plateau (Kerguelen- FOWBRRBLEFEDH S I ELLLD,

Heard Plateau)ld 46°SHh » 54 S i & U, Pleistocenet & Oligocened T @ Z L ff B
KEWLI000 mk 9 % V. @EH @ Southern T OBio-magnetostratigraphyd B ¥ I X &
Kerguelen Plateauld 57°SHh & 64°SIC fii & L. CBEB T BT 3. (2) Site
X &I 1500-2000 nfg T & 5. 747 1500 L REORILO KA EON

ODPLEG 120C L JOIDES Resolution BTHEshsNBIrEBOoRALIY BH
&k v 198BE2A M B 4H W M T, kKergue G, doHE&y (LA) CuE
lenii & O 5 X CHWH U 2. Northern LTWwWhate, Tl @EBXKEEOBMIIMN
Kerguelrn Plateaud Southern Kerguelen W REHLRLVIEEREL TUL 5.
Plateaud 1§ R 38 C 14 & (Site 747),
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MEASUREMENTS OF REMANENT MAGNETIZATION OF [ZU OSHIMA LAVA
FLOW IN 1986

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

Oriented samples were collected from the Izu Oshima lava flows which erupted November,
1986. Two lava flows, LCI and LAII, are shown in Fig.1. NRM directions were measured in LCI
(30 sites, 86 samples) and LAIl (35 sites, 105 samples). Fig.2 shows declination in LCI. M.N.
means magnetic north direction. Inclinations are shown in Fig.3. All samples except 2 indi-
cate normal polarity. Mean direction of NRM are D=-10.7°, 1=64.2°, k=4.08, agg=10.0°. This
direction are different from the present Earth’s magnetic field about 17°. The analysis of
vz-.lrlance revealed that the sample on the surface of lava flow acquired NRM soon after the erup—
tion and the direction changed according to the mechanical movements associated with the flow.
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Fig.l1 Location of Isu Oshima lava flow.
LCl and LAII are the name of lava flow.
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MAGNETIZATION OF OCEANIC CRUSTAL LAYER 3 : SOME
RESULTS FROM ODP LEG 118 GABBROS
AN R (M FEH) PR -2 (RXHE) ODP LEG 118 HEME —H
E. Kikawa (GSJ) K. Ozawa (U. T) ODP LEG 118 SHIPBDAD SCIENTISTS

Knowledge of the magnetization intensity in rocks dredged or drilled from the ocean floord
and sampled from ophiolite complexes indicates that oceanic extrusive basalts cannot be the only
source for marine magnetic anomalies because the magnetization is not high enough to explain the
magnetic field amplitude.Systematic direct measurements of magnetic intensity of oceanic gabbros
drilled from the oceanic crust have not previously been possible. On ODP Leg 118 we were able to
peasure directly the magnetic properties of oceanic gabbros from a501lm-thick continuous vertical
section of layer 3.These measurements indicated that oceanic gabbros of various types have reaso
nably high intensities and so a significant contribution to the sea floor spreading magnetic ano
palies must come from layer 3.

0DP Leg l18ic & » T# & L /2500mDoceanic gabbroic sectioniZ 6 D Munitic i+ & h 7=:Unit 1(0-39.5m
) foliated metagabbro Unit 2(39.5-180.0m) olivine gabbro Unit 3(180.0-224.0m) olivine gabbro
with intervals of Fe-Ti oxide gabbro Unit 4(224.0-272.0m) Fe-Ti oxide rich gabbro Unit(272.0-3
74.5m) olivine gabbro Unit 6(374.5-500.7m) olivine rich gabbro and troctolite
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Correlation of Miocene tuff's by zircon.

Masaki TAKAHASHI* , Ikuya OTOMO**,

LR 3

Department of Earth Sciences,

Masao KASUYA***

Institute of Geology and Paleontology, Faculty of Science,
Yamagata Univ.

*** Branch of Isotope Geology, U. S. Geological Survey.

& Kazuo SAITO***
Tohoku Univ.

Zircon is one of the most useful crystal for correlation of tuffs (HAYASHI,

1988). Using the feature of zircon (grain

size,

color and shape) and radiometric

ages, we found two horizons of widely spreaded Miocene tuffs around Kanto area
(horizons of Baba Tuff and of Kitamura Tuff).

HMHBEFE=RA L. AEnERUHUK F:MCS)..I!G%ﬁm’ﬁl-ﬂﬁ't_ﬂlténa’ﬁﬂga
E MNDPBIIAIVABKREI FZUBEL DIV TR G AR <, ’f"*’%fﬁ
TWaH, IWIAVEBLILHDORFERI KROLOABLAEND, - Ji JLHIKS
LR ERBOBTHE. 1. JNIVE BYOBKSEEEYAGCHRR<. F4a0
SRLACBRER. SNICORA CHE- KROLONULBI B, Wk 80 EKEOKNY
B -BOKI-THHET A LHATE. BRI FER K. %n’fﬂiﬁﬁmﬂ.ﬂ'@“‘ﬂl?é.
BN RE R =D, 5 E . 58 UM AR A IR M 5T o) th B I BE K £
WSS CRERAES - B - 4 5 CIN-1: b = 0 gk {4 BEBK £ W K, MG-1: TRIR
ﬁﬁm EABRBWL - FERBMDO>I VIS HEK @)E%ﬂ-ﬂﬂbk.:mjﬁﬂ%@ﬁ&
DBREERM -ABL. YNVaVESR AVHBFEMILELLBTERDZII . EHRY
SUBEKEEREL. FIDVaVvERL AE W3ymﬁm(@-ﬁ)$k)t¢m%3§5
L = CKASUYA, 1987 ; wlﬁ‘ Hi%,1988 > Kﬁﬂﬂ':f)#ﬁg.ézlbjlh’? CHBRXKER
méﬁﬁms;dg;UDJmmm'wﬁﬁ#% WM - TEHE, 1988 D IIEA LI NBL
P EOALEBOEY RN ABREE = Ebh B, BAET TS 0 EE KK 7O Ik CH (F AT
RBRALE CESBRERG - LHBEK S ERTHS.
Radiometric ages of Miocene tuffs. ® IFT
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Collisional Rate of Planetesimals with Gaussian-type Distribution
Shigeru Ida and Kiyoshi Nakazawa*)

Geophysical Inst. Faculty of Science, Univ. of Tokyo, Tokyo 113
*)Dept. of Applied Phys., Tokyo Inst. of Technology, Tokyo 152

We have develoveq the expression of collisional rate of planetesimals upon a
protoplanet for arbitrary distribution of planetesimals and for arbitrary

eccentricity, inclination, mass and heliocentric distance of protoplanet. our
calculation takes account of solar gravity: orbits are calculated as the three body
problem -- Sun, a proto planet and a colliding planetesimals -- using Hill equation,
while the collisional rate has been described by two-body (i.e., free-space)
approximation in the studies of planetary accumulation until now.

Total collisional rate 7 (e;,i,) of planetesimals upon a protoplanet with
heliocentric orbital elements e, ané i1 is given by

I eqiq) = 252 J(<n2> e i <P(e, i)> de di,

where <n,> is the distribution function of planetesimals averaged by the phase
angles T3 and w 4 of a protoplanet and the mean collision rate <P(e, i)> is defined

by
o 3 1
<p (e, i) > =f ;b[——(z )sz;(e,i,b, ) w)d< dw]db,
- -

In the above P(e, i,b, v, w) 1is a collisional probability, that is, it is unity if a
planetesimal collides with a protoplanet and zero otherwise.

we have found <P (e,1i)> numerically by computing orbits of relative motion
between a protoplanet and a planetesimal. The contour of obtained <P (e, i)> is shown
in Fig. 1, where it is normalized by that in the two-body approximation.

Though expression of total collisional rate permits arbitrary distribution
function of planetesimals, we will here consider distribution function under the
following (reasonable) assumptions:

(1) The guiding centers of planetesimals are uniformly distributed in the ecliptic

plane at any time.

(2) Distribution function w.r.t. the eccentricity e, and inclination i, of
planetesimals is of a Gaussian type.
(3) Phase angles, T ot b , and o of planetesimals distribute at random.
Now, under the abdve aSsumptions; we have
2n_ e, 2+ e 1%+ 1?7 2ee 2ii,
<n,> = exp (- - I ( )T, ),
2 2 2. 2 2 . 2 0 2 o' . 2
T <e2 ><:]_2 > <e2 > <12 > <e2 > <12 >
where I, (z) is the second-kind modified Bessel function of rank O. Examples of

total cOllisional rate with above Gaussian-type distribution function are shown in
Fig.2 and 3, where it is normalized by that in the two-body approximation.

<. 2,1/2

2

Lt tdaaaaaaasy (FEUTERTEN, [STRTERTROE FUTE

0.01th 0.1h 1h 10h  100h 0.1h 1h 10h  100h
2.1/2 <e22>1/2

Fig.2 Total Collisional Rate Fig.3 Total Collisional Rate

Fig.1 Mean Collisional Rate .
e1=i1=0 e1=11=1
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THE GRAVITATIONAL SCATTERING BETWEEN KEPERLIAN PARTICLES
Hasaki HASEGAWA and Kiyosi NAKAZAWA®
Geophysical Inst. Faculty of Science, Univ. of Tokyo ,Tokyo 113, Japan
*)Dept. of Applied Phys., Tokyo Inst. of Technology, Tokyo 152, Japan

We estinmate the distant gravitational scattering. In order to investigate the gravitational scattering
between Keplerian particles, we must solve the three body problem. Then we can not estimate analytically the

phenomena of the gravitational scattering exactly.

But in the case of distant encounter, it is possible to
get the analytical expression with respect to the difference with the orbital elements before

and these after scattering, approximately. Using Hill approximation , we got thesec expression

scattering
. According to

these expression, the scattering is not isotropic in the distant encounter.
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N-BODY SIMULATION OF GRAVITATIONAL SCATTERING BETWEEN PLANETESIMALS
Keiji OHTSUKI, and Kiyoshi NAKAZAWA*)

Geophysical Institute, The University of Tokyo, Tokyo 113, Japan, and *)Department
of Applied Physics. Tokyo Institute of Technology, Tokyo 152, Japan

orbital calculations of 25 planetesimals revolving in an annular zone around the Sun
are performed in order to see their kinetic behavior, especially how the mean
eccentricity @ and inclination i evolve. Mutual gravitational interactions between
planetesimals and the Sun are fully taken into account, without any cutoff at "the
sphere of influence”. Numerical results in three dimensions show e and i evolve
through gravitational interactions toward the state where e ~ 2 1, almost
irrespective to the initial conditions.

BSNOMBGARIC S W, T X LMKV (B0 e, UMM i, Kepler M vk 2o T v/ c2ril &l
H&)ﬁﬂﬂ&%ﬁmt&U.%wmu$31m$MWWQM$.Mmﬂmmm*ﬁ&i&.5?5hﬂﬁv@ﬁﬂ\mﬂmﬁ
Wi, AN, BURNLM OSSR B OB RIS > TREDLEHAOND, ZITR. M, TETHEUNABATE
Bt KBS T B TOHN R NBALDHRIZ DV TH XD,

cOBRERARD FEELT. 1) SEMMEMNT L MOKLILST SRAELE. REDNVWREOD L ICHLITA
% ( Metherill & Cox (1984), learus 60, 10-55; lasegawa & Nakazawa (1988), in preparation ) . 2) HkD RS
MIFIC &Y. MEMOKALILED2MAOELLERHAD. O2WIFZEAOSAD, 22T, RBENFOSAHR. KEFH
LHEDHIMRBOEMRO S, 2D FikE LD,

ﬁmﬂmﬁQEMTﬁﬁmm.hhwaN%WﬂwHﬁfﬂ.m%ﬂw"mh@".R,(za(m/Me)WR a B
B omo @SR, Mo AT VKA HIRBMEDRERIMENREMRT DL o2, MAREN I TERE
(Bl A, Cox & Lewis (1980), lcarus 44, 706-721 ) 7F. Ra kWA DEREERICNUETHSZ &N, 3EOYPMITI
kUidhTwsd ( Nishida (1983), Prog.Theor.Phys. 70, 93-105 ) .

QM,W&H.kﬁw&ﬁ&ﬁmm&Té:&&<‘TNTQWﬂE.&UK&OWEEﬂ&ﬁEE%BLT?@MMHﬂE
fiteofz. FIIE. 2 5k, 1 OSEDIMARERT. IAOSOIPRERIE. HLEHKILESBERYEL 2&R. e/ 1
= 1.8~ 26(a, TH&xe, iOFHM LRDILERLTVD, ZOEIRESHENe L iDMICHD I L IZUER
BLLSERBATZ o A5 BMIHAIFE 2 W DBRICIERICHRBIC D ( Ohtsuki & Sekiya (1988), in preparation ) .

0.02 0.02 0.02

CASE I:
001} 0.01¢ emai[= 0.005 001}
i max = 0-001
3 IT L '
0 05 10 o0 05 1.0 0 05 10
TIME (10°yr) TIME (10%yr) TIME (10%yr)

Fig. 1. Time evolution of e and 1 for three cases with different, . initial
conditions. Initially, each planetesimal has the equal mass of 2.4 x 10°"g, and
their eccentricities are randomly distributed between 0 and 8max’ inclinations
between 0 and i__, and semimajor axes between 0.9 and 1.0 AU Final values of
e/1 for Cases [Fxll. and 1 are 1.8, 2.6, and 2.2, respectively.
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NONAXISYMMETRIC LINEAR INSTABILITY OF THE PRIMITIVE SOLAR NEBULA

Minoru Sekiya and Shoken M. Miyama#

Department of Applied Physics, Tokyo Institute of Technology

$#)Department of Physics, Kyoto University

The linear stability of the solar nebula model is examined under the
tvo-dinensional approximation. e made and preliminary computation ?f ll_Ie
genfrequency in the case vhere the sound velicity at the Earth region is
407 times the Keplerian velocity, the inner and the outer boundaries are
0-40 AU and 1.18 AU, respectively, and azimuthal wave nunber is 4. In
is case. the Brovth time is 11.5 years. In the case of the realistic
lar nebula godel. the growth time may be on the order of 109 years.
"94"/—)_-711yy;pa)ﬁ;ﬁaqf;zﬁXﬂﬁé\ ZHE&EREEMHE B T2 Y -3
'5’417?—§gn¢;gcaazian—cuao Hic., MCTEW S 4 27 ko
TTAEId ey sv L EReE-FOBEER LA, B2 0 TR
PRSI ERI10 5 S5 2 oo ma oW THRE M B b B fo
ABAEROBB G, ABMAED 2 HEB LBV < WL B0 o To R
"% i, ?&Eﬁéﬁi&ﬁo&bﬁ%f&ﬂﬂ&o—o—e&sao AMETB AL RBIORB
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THE FORMATION AND EVOLUTION OF THE PRIMITIVE SOLAR NEBULA

Sei-ichiro WATANABE

and Yoshitsugu NAKAGAWA

Faculity of Science, The university of Tokyo, Tokyo 113, Japan

The quasi-static

contraction of the primitive solar nebula due

to radiative

cooling have been simulated numerically in order to clarify which steady state would

be realized: a
protoSun at the
summarized as follows:

(1) if thermal convection is the only

quiescent state or a turbulent state.
surface are taken into account.

source of turbulence,

Radiative heating by the

Our numerical results can be

convection will

varnish in hundreds of years by the effect of solar irradiation;

(2)

if there exsist other mechanisms for turbulence,

convection may continue, and

it is important to examine these mechanisms.
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SOMPI SPECTRAL ANALYSIS OF GEOMAGNETIC SECULAR VARIATION OF SEVERAL DECADES
Yukiko YOKOYAMA and Takesi YUKUTAKE
Earthquake Research Institute, University of Tokyo

Among the geomagnetic secular variations of several decades, eleven year variations associated
with the solar activity are well established. Besides these, existance of about sixty year varia-
tions is widely recognized, but not yet well analyzed. Applying a Sompi spectral analysis method ta
a time series of the Gauss coefficients, we obtained two predominant periods, one about 10 years and
the other about 50 to &6 years.
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Modification of the Drifting Magnetic Field by Fluid Motions
in the Surface Layer of the Core
Takesi YUKTAKE and Yukiko YOKOYAMA

Earthquake Research Institute, University of Tokyo

The drifting geomagnetic field is supposed to originate from the
interior of the core, while the standing field in the boundary layer at the top
of the core. Interacting with the drifting field, the fluid motions in the
boundary layer induce different types of field from the original drifting field.
This modification process is examined on a stratified layer model to find that
the new types of the induced field in the layer are smaller than the original

drifting field that diffuses out through the boundary layer.
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Energy Flow in Kinematic Dynamos
Masaru Kono
Department of Applied Physics, Tokyo Institute of ‘I'echnology

Kinematic dynamo prolilen is usually formulated by the method of Bullard and Gellman (1954), in
which induction equation is exjanded into a series of spherical harmonics. A severe problem in this ap-
proach is that the eigenvalues and eigenfunctions may drastically change with the change in the truncation
level of order or degree of spherical harmonics. Convergence will be convincing if it can be shown that
energy from fields of low orders to those of high orders become negligibly small. The energy flow equa-
tion was expanded in a way very similar to Bullard and Gellman and expressions for various cases were
obtained. Preliminary calcnlatims shows that the dissipative term dominates the energy consumption.
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SPECTRAL
OBTAINED FROM SEDIMENT CORES
Chizu ITOTA,
Faculty of Science,

Masayuki

Spertral analysis was

record obhtained from three of

central

cores

shallow water sediments in

to southwest Japan.

ANALYSIS ON THE GEOMAGNETIC SECULAR VARIATION
IN CENTRAL
HYODO

TO SOWTHWESWNT JAPAN
and Katsmi YASKAWA
Kobhe University

carried out on a conbined secular variation

lake sediments and two cores from

Berg's .maximum

entropy method was applied to estimate periodicity. The SV record has

two remarkable periods in declination; 2200yr/c and 500yr/c. and three
periods in inclination; 2400yr/c. 1000yr/c and 650yr/c.
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Figure 1. MEM spectral(S(f)) estimates for

- declination and inclination records of the
combined SV. Auto-regression orders, m, are
30 in declination and 39 in inclination.
Remarkable peak periods are labelled in figure
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DATING OF A DEEP-SEA SEDIMENT CORE BY FFT ANALYSIS
FOR RESULTS OF PALEOMAGNETIC DIRECTIONS
H. INOKUCHI2, 1. SHIOZAKI‘, K. SHIMOOKA® and K.
Kobe Univ., 2Fac. Sci.. Kobe Univ..

]

A. HORINAGA',
'Grad. School Sci. & Technol,

YASKAWA?

and ?Jap. Atomic Energy Res. Inst.

The periodicity of secular varlation in the geomagnetic field direction has been identified
from spectrum analyses of paleomagnetic results for several sediment cores. Based on the

periodicity, dating was performed on a deep-sea sediment core. Magnetization measurements were

carried out for an ESOPE core collected from the Medeira Abyssal Plain- Great Meteor East (GME).
The FFT analysis was performed on 1024 directional data sets (both declination and inclination

sets, \vh_ich were sampled from fitted spline

curves for original data. The peaks of the FFT

power spectrum are comparatively broad and show several slightly distinguished wave lengths.

A reversal, at a depth below 29,3m could be
based on correlation of the wave lengthse w
mean sedimentation rate in the GKE area was

HAEORRMITOERBAMAILC L > THBR
THNORETCERY (#930004£ ~9000%F ) . *h
RORM (#20006~3000%) . £ LCEEM (#
6004 ~1000%) R HBB - L HFMLAT VWS
(Creer et al., 1983) « O3B
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BRALLOERLTWIREOHRBSMEFE S
hac EZ<RESh, thowExAELAL
TEL(ﬁﬁéhhli BELBLAYDERY
ITEFOERBAFNOBRICITHRO AL S
Bhbt}abhb BB ThERERETS
6&5&&5’&8##2&‘(&\&“3"&.& B
B%ﬂmﬂ)ﬁﬂkhﬁhb HABL ATt E
ﬂtﬁmnmm&zmﬁ&kxo ES5VonER
LR T3 Y TR e LHEU®RTH S,
19855 D BSOPE (Btude des Sediments Oceanlques
par Penetration)ﬁn‘n’(‘ Medeira Abyssal Plain-
Great Meteor Bagst (GME) D i 31°26. 79 .

e

regarded as the Matuyama-Brunhes polarity boundary,
As the result,
estimated to be higher than 40mm per 1000 yrs.

ith the already-known periodicity.
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THE TIMING OF A COLLAPSE PHENOMENON (AN EARTHQUAKE ACTIVITY) IN A LIMESTONE CAVE
DEDUCED FROM PALEOMAGNETISM OF A STALAGMITE "
H. MORINAGA2, H. MURAYAMA', C. ITOTA', K. YASKAWA', and T. KURAMOTO?
2Grad. School Sci. & Technol., Kobe Univ., and 3Akiyoshi Sci. Mus.

1. HORIE!,

Kobe Univ.,

tFac. Seci.

In several limestone caves, there are many collapse phenomena of base rocks and speleothems

(scondary concretions of lime).

the vicinity of caves.

Such collapse phenomena may have been caused by earthquake in
A stalagmite, which had grown up on a collapsed flowstone, was sampled

with the flowstone from Yuri-no-Ana cave, Akiyoshi. The stalagmite records the geomagnetic field

variation after a collapse phenomenon (an earthquake activity).

Based on calibration of the

paleomagnetic results of the stalagmite with the paleomagnetic results of sediment cores, the

timing of collapse (earthquake) was esimated at about 4000 years BP.
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THRhiceHEILHN 3,
thieENETe

HETICREANZEAMBOBANTT. BED
RicBWTHELLAY>O—- - X b= (BES5~1
Ocm) t#NDELEERELA-BH (X 10cm)
FRMLA (Fig. 1) . theFhizEWHRO&IBE
REBLZF-TBD, 77— Ab—iZHE (i
®) UWIT, FLTCERVEINELROBREN -
TwatHE2H6hd, ThohoEHENZ2. S5em
OHAERXEAEZMOBL. E5e2mmBEOAR
RicBBLT, thfhoBRRERLEIBEL L.
EHOFTHLR - BBERTmELi#e (Fie. 2) &
HEMMETAVWATEBERBALPLOBMBL ENET S
ZEickoT. HE (TLHHLHHR) DBI>RF
Roferias. TOR_E. HE (BR) 3P4
OO0 O LI > LMo, HELR
20— - RAb—VRBREORBADATXHTEL WL
., PhErEROGROBHFPLERMICHE (BR)
NDRI-hERYBEETIZILIZERTHEN. £
DEEDVWTHOHEXLARXRE,

FIg 2 palevRsgnetic resalts
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PALEOMAGNETISM OF THE AIRA-TN ASH (AT)
Tadashi Nakajinma
Faculty of Education, Fukui University

To clarify variations of the earth’s magnetic field over the Japanese
islands .at about 21,000 yrBP, paleomagnetic measurements were made on the
Aira-Tn ashes (AT). AT is one of widespread tephras which cover most of
the Japanese islands and adjacent area, forming important time-markers in

the upper Quaternary sequences.

Eiﬁfﬁf’iiﬁﬁd).ﬂ *#H.ﬂn@i@ﬁiﬁ ~ 22,000 yrBPE 2 h T w3 . ERBRM

BoRFIR, ABoBLtoAMOHEY Y e, BRER:EBLROEIM A, BHR
YT A70BRBRIENEICE > TRHA X DI R, BHROIBEDODHEMSAT, —
hRT &L, LALchoOWBEOASHRIE, BL2.4cod7 5 RF w2 + %a—7 %A
BEIMENEHBACET 3BAKXKE R BEICITA A (EE, 1988) RN Bm &R
tz@orcLrsoTsrn, ABMED o, BEHILBEIRY > - 2788
BEAB s s MBAAHILOWTRE HEt (HEEGISHN-8581 ) 2w, £T
BEATwB W, 22T, B THE WM PHEBIROWIRB TR MBER % T80
FERCERAT S5, ARMEL T TR £ (BB H R M B OEN-8601-2) . F T
BrLt, pprmssLwaBCHE DAL THEBEBRICH LTREZANR
RTwasngs750RBBLEBMET 3 LHMEBERIEXBOERE (F 1)

TERED, AERROBENBE B G 5 BiE-EWL - BHRMSOEANREL

BRAABEMoMcT 5 L2BEMELT TwasoidL, BERSH - #BRTIES
FHRRCAFLE. EOS—FL LT, K& LB > TWADHKBERTH S, ZCOBHEAN
ENLEKT 7501 TH3BEANBAD LBFOMBRAEZON, ThedbizHllp
VFORBORATIKWEK (ADO R E ® MEMNELSBZEZhTWRZWEDRZDNE
tHExfT-rroc8ET 5. AT sEdici, bS5 LHBETF—9%
ATRAMMPERLEBMEE PP TEHELSASH - HOTLBEMND 5.

L, TOMBERIZ*CERMS 21,000

#1 BRAKLULROBBHRILWNESELR

VGP
R A N D 1 a os K Lat. Lon 5 p S
1 18 (ERB) 7 -1.0 50.8 7.9 58.6 ° 88.1 28.8 7.2 10.7
2 % (E'ﬁ.g) 10 -6.4 37.2 3.8 163.0 77.6 339.9 2.6 4.5
3 OR (BH) 9 11.7 43.9 5.8 76.6 76.1 263.0 4.6 7.4
4 H (B W) 15 8.9 44.86 1.6 565.4 78.2 271.0 1.3 2.0
5 ﬁg( ) 13 12.2 486.4 2.4 310.8 77.0 259.7 2.0 3.1
8 T ¢ ) 11 16.0 47.3 2.6 302.6 174.4 251.6 2.2 3.4
7 H ( ) 10 16.2 47.0 8.8 31.4 74.1 252.1 7.3 11.4
8 (# ) 10 -10.3 47.9 6.6 54.9 77.7 7.5 5.6 8.6
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Regional Difference of the Japanese Archaecomagnetic Rield
Directions and the Mongolian Geomagnetic Anonal&
Kimio HROOKA
Department of Earth Sciences, Paculty of Science, Toyama University

A regional difference of the geomagnetic secular variation is detected by
the archaeomagnetic data obtained from the various localities in Japan. In
the 17th and 18th Century, for exanple, 'declination of the western Japan was
less easterly as compared with that of the central Japan by an angle of aboﬁt
5% Such archaeomagnetic fields in Japan night be controled by the location
and the intensity of the nondipole Mongolian geomagne-ic anomaly.

HAABMTE S HBAZH T - A NTRL -8R, A2 1500E0LtDH-3 2
THBAXETLER LS bDPoTEE, Thoddl, B2, BRIZXS
BHRRPDOBIPRNEZTRIIIERZS>TE L, X, 16ttsah @ s~ 1 8 HEKE
PORNMR., RERABERALZOZVWIEAMEHEE. BRELT., Y% (5° ) 28w
KAEHhB3DOTHS (LM, 1981 MM - & &, 1087) . CoHRE., HXDHFWHAR
AoRBLIBRATVWE., I ¥UAKRS Y FAHOHHBED® J. Saris R &> T. 1 7H#
ROMM (L613%#) RERABLEFCPHTOLH DN BEXRHFOBAOETTH D
(Inaniti, 19568 : HJIEHE, 1870) . Chitkd k. 16131258, LPF#@EM®
PHOFBATER2 SO0’ THhok. 161lSESARNIEBABTHE XA E2DDD.
WME2° 10" 2Lk, CTHIZMU T, Geritszohn Vries¥ 1 64 3 ES AL FBM T
Fo7-BBTREET° 00’ THoliwdS, SO0ERBSTTCR/BRANLG DEDLEMLT
3l w30, HBROKEREM L LU TRALAETHFS, BRALBRENXDB>-2DT
535, Vries RCOEDS AP BL1O0AKDE>T. M Irsit AN, 8
LtBETCOMBTCLEELORBELL. ToMRERE® 10’ »310° 50’ EToR
WHERBSRXHhTHY (Iraniti, 1058 ) . i (1081) RCcofE@2EH>TRDE1 64
SEORARABEL DA IPK, HETRARBVWODHRBIZEHRRZATNVWS,

l6EERPEIPS1IBHERXEITPONHMORLVWE IR AZHTRBOMBRE., AMI
BromBEBSFOBFRRIPVTOEREARAL, FB. LtRPIBEEEIPITOBRLTR.
HhRRBAOBWESD, B, CONMRRERBRERARE., HEDIIRKEBROUTTH
OoTREZ2L., HIALFHORBBATN LB RXOINS., CRAHRATRABLBEIRATWS
EP U FEoORNRETFRY (Yukutake and Tatinaka,10680) OBV HBRIABRICN &
LTWELBDHLR S, BAREREOHBY., @A RADDKEMLL L TEBIIEABRX
NI3MBREHZEHS>TVI3., COIISIRFTHBAZHAETF -2 25RLVEBBAOHBR
BERDICEREIODT.,. ERBEFoOMEE2HEPWI I HPTRI, HEPrPSHTRITES
THROFRE2FAE. RTYAROB ST AdICLEATRREIS., Bk, SHRKH
ATERIFRTI->DLFAEBLRENRSILBR. 6ERIPSOERERIPITITR, LHBE MW
REMCHESLEL TR - ZH-HETELERAXIh.,. TORBALBUTREIATVWI DT,
EhoroMBERML, HEThid. ALWROBBAOFHERNBE I NI LHNT
. RPN RIREPUTORRAOHBRBERLLIRDICLETRI, Chit &k
2T, FWEDORREITRBONMYBERLIBIrETILATRERZD, a7HDF 1
FIVIZADORBURDIFETSICLRNTRITHSS.
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A DETAILED RECORD OF THE BRUNHES-MATUYAMA POLARITY
TRANSITION FROM BOSO PENINSULA.
Makoto Okada and Nobuaki Niitsuma
Institute of Geosciences, Shizuoka University
A detailed paleomagnetic record of the Brunhes-Matuyama polarity transition
was obtained from homoclinal bathyal siltstone outcropping in the Boso
Peni'nsula. central Japan. -The record consists of three cores of 90 ‘samples

taken across 320 cm of section, and has differences of paleomagnetic result from

Niitsuma, 1971.

BR¥BUROHTREANR (3T0cn/ka) HENED 1Ko T AITITEIBEER R i 3 RANSEHOKR TR
B33 Burunhes-Matuyanaif 5 @ & MbHE S 32 DO BFOY 12, Koo ETEL Z20NEH50cnLl EHEDOF~THTNS
Niitsuma, 1971 BLRITOOTOIE Ao M, SEY v 7R LIiATHD, ol o ANERL b EdEEAM
REARZHLEZBBERRLAOT INT B/MEROK20LE 180 * {FiEER LTV ABENTTL 3. & hoOHAR,
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BRUNHES / MATUYAMA POLARITY TRANSITION RECORDED IN SEDIMENTS
IN SANGIRAN, JAVA

Masayuki HYODO', Wahyu Sunata?, Eko Fdi Susanto?, Hendro Wahyono?

' NDepartment of earth sciences, Kobe University, Kobe 657, Japan

2 Geological Research and Development Centre, Randung, Indonesia

A detailed paleomagnetic study on Pliocene - Pleistocene sediments in Sangiran, Cen-

tral Java fairly revises the magnetostratigraphy of earlier investigations. New stratig-
raphic level of Brunhes / Matuyama polarity boundary was determined just below the Upper
Tuff in Kabuh Formation. Paleomagnetic resampling with dense intervals provides a polar-
ity trnsition record. The reversal occurs in the depth range 50 - 5 cm below the Upper

Tuff and VGP of intermediate directions takes a path along the longitude of 20-50° F,

AYEAST - VX7 BOY XTI (1.5° 5, 110.8° SIOKFHM. ERKORKMFHARET
nte., TOEERE. W22 TTETH 7% Brunhes/Matuyama $ F ¥ {2 L ¥, Matuyama/Gauss 3§,

Jaramillo- Olduvai - Kaena- Mammoth I XY FOEERETRETIILLERILL, $FAEETOA
O BMBROVHBMBAFXENXZBIEIODVWTAOHNREG, B/M S it Mungur, Pohjajar, Bapang ® 3 7
FlBwiBvoh, TORBEWVWFAL Kabuhf Upper Tuff O T I mEHATH>L, TN H

Hungur® 'Upper Tuffl D Tl B L THERL T W2 clayld &. Bapang o Upper Tuff D LD clay
BroBERCAHBAXE*RRLEBAREHOBL I MEMALAS AL, —BARYNS5-T7H
NDRE*BRL2TORBIE 2295 mTETCOBRRAFHEBET»L. W23 Upper Tuff 25D
FasMEeHL7oy bLABALtRADELRERT. BARBA—RARS - 7THOHERBNS50-95m
TTHRBBROBLETRLREEDORVWLONDEHME L a @M L RT. FEIZ Upper Tuff OT
50-5cmOBRTREI TN, BULFMIRLERNICKPEAME (VGPIZEXBTL BE20

~-5*F) ¥@5.
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A SEAFLOOR GEOMAGNETIC OBSERVATION
ACROSS THE NORTHERN IZU-BONIN RIDGE

Hiroaki Toh, Hiromi Fujimoto, Jiro Segawa
Ocean Research Institute, University of Tokyo

A seafloor geomagnetic observation was made again across the northern lzu-Bonin ridge
during KH87-3 cruise. Three-component fluxgate type ocean bottom magnetometers were
recovered at 4 sites and the geomagnetic transfer functions were calculated. The obtained
transfer functions show some 2-dimensionality of the ridge along the north-south direc-
tion, which makes a contrast with our previous result of KT86-12 cruise whose observation

» sﬁes Iay along the latitude of 32 30°N, 1°30° north of the present transverse section.
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THE MAGNETOMETRIC OFF-SHORE ELECTRICAL SOUNDING OFF THE IBARAKI PREFECTURE

J. Oubina*, J. Segawa*, H. Fujimoto*, Y. Fukuda=,
T. Furutax, H. Toh*, V. Bapat*, N. Onishi*x*

* Ocean Research Institute. Tokyo University.
** Tierra Tecnica Co. Ltd.

The Magnetometric Off-Shore Electrical Sounding (MOSES) method, has
been used for the first time in Japan off the Ibaraki Prefecture, to get
the idea about the shallow resistivity structure of the ocean crust.

This method minimizes the problems that arise due to the presence of
the conductive sea layer.

A review of the theory of MOSES method was made and the principal
aspects will be referred. Because of the axial symmetry, this method
measures only the azimuthal magnetic field at the sea floor, generated
by a vertical electric sourse (VES) over a range of horizontal
transmitter-receiver separations. This azimuthal magnetic field, measured
at some point, is praportional to the current penetrating the sea floor.
The current is praportional to the contrast between the sea and the crustal
resistivities, as will be the magnetic response. As the transmitter -
receiver separation increases, the field is produced by currents which
have penetrated to greater depths. By measuring the magnetic field
response for a range separation, an electrical sounding of the crust
is obtained.

In the MOSES method three principal aspects are necessary to consider,
and each of them is important for a successful survey. These are, A)
gignal transmission, B) signal reception and C) positioning.

A) For signal transmission, a constant current of 30 A was used with a
duration of 4 sec., disconnected for the next 4 sec. and after this,
changed the polarity.

B) For the signal reception, an induction magnetometer capable to
measure the two orthogonal horizontal components with a sensitivity of
8 uV/nTHz, was deployed at the ocean bottom.

C) Accurate determination of the transmitter-receiver separation is
important in this experiment, especially when it is small. For this
purpose Long Base Line Acoustic Transponder Subnavigation System (LBL)
was used.

More details of these three aspects, instrumentation, and the
methodology of work on board the ship, will be explained.

The experiment was carried out at two points with 36° 14’ N as a
constant latitude and 141° 10’ E and 141° 22! E longitudes the depth of
the sea being 800 and 1200 meters respectively.

The aspects like,preliminary data processing and ‘interpretation will
be covered.
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THE _CONDUCTIVITY STRUCTURE BENEATH THE CENOZOIC NORTH CHINA
PLAIN BASIN AND ITS COMPARASION WITH JAPAN ISLAND ARC

Guoze ZHAO = T. YUKUTAKE =*%* Guodong LIU =

* Institute of Geology. State Seismological Bureau. China
** Earthquaeke Research Institute. University of Tokyo. Japan

The conductivity structure of Cenozoic North China Plain
Basin(CNCPB) in the northern part of North China is investigated. And
similarity or dissimilarity of the structure between the CNCPB and the
Japan Island Arc is discussed. . .

CNCPB is a graben basin. Within the region. depressions and uplifts
appear one after another in succession. Among the east China. this is
the most seismically active region. . . .

Recent years, magnetotelluric observations were made in this region.
Several 1-D and 2-D modelling techniques were used for interpretation
of the data. The results show that the higher conductivity layers
exist widely in the mid-crust at depths of 15-25 km. and th?u- depths
are shallower beneath the depressions than beneath the uplifts. In
the upper mantle. the higher conductivity layer appears.at 60-80 km
and the depth changes greatly from place to place. which is about 120

km or more beneath the Taihang mountain uplift. The depth to the
conductiving layers for different tectonic units varies in a similar
¥ay to that of Moho interface. But they have the mirror relationship
with the thickness of Cenozoic sediments. In the area of thicker

sediment, their depths are shallower.
Above mentioned characteristics of the conductivity structure were

compared with seismic velocity structure. The depth to the h%glzﬁ;
¢onductivity layer in the crust is in good agreement with that o d
low velocity layer. The continuous curves for conductivity an

velocity with depth show that the depths of the minimum value for both
are almost the same. .

Generally, the crust in CNCPB can be divided into three layers in
conductivity and velocity under the surface sediment layer. The
middle one is a low resistivity and low velocity layer. On the other
hand, jp Japanese island arc. the crustal structure so far obtained
Shows two layer structure, i.e.. the top resistive layer and the lower
conductive layer. In spite of such difference between CNCPB and
Japanese island arc, there exists notable similarity.  There are
higher values of heat flow where the resistivities are lower; e.g.. 1in
opan sea side where a relatively shallower conductive layer is
developed, heat flow is higher than in the Pacific side. SxmxlarIY-f
ln the Bohai sea depression and surrounding area. in the east part o
CNCPB. the higher thermal field appears and the depths of coductive
layer in the mid-crust and upper mantle are shallower. o

In order to understand this correlation between conductivity and
thermal fjeld. the volume fraction of melt phase of rocks and the
temberature at about 80 km of ‘depth beneath the CNCPB are estimated
from the conductivity structure. assuming that the high coductivity
&yer in the upper mantle (Benerally considered as asthenosphere) is
made of golig olivine and melting basalt. A larger fractions of melt
&nd the higher temperature are suggested beneath the depressions than
foose beneath the uplifts, whereas melting of rocks does not appear
Sossiblly beneath the Taihang mountain at this depth. This result 1is
consistent with the earth heat flow data obtained at the earth's

Rapid conm utati i ravity anomalies 1is used for
calgulating pgrav;gztigﬁ:?nlg;gmaggegg of each sediment layer and the
residual anomalijes corresponding to the relevant stripped layer. It
18 shown that the greater residual anomalies present in the
depressions, suggesting that there are relatively higher density
residue in the depth, whereas the lower anomalies in the uplift
reflect the relative absence of density in the depth.

These results show that the temperature 'and the density in the
UPPermost mantle are quite inhomogenuous and they affect the crustal
:!:rtllgture strongly. 1In addition. there exist complicated geophysical
ield and stressg conditions in the boundary between the depression and

the uplift and itg vicinit i
whic d to be favourable to the
ear thquake occurrence. y ich are suppose
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GEOMAGNETIC AND GEOELECRIC STUDIES ON KOMAGATAKE VOLCANO, HOKKAIDO

Y. NISHIDA, H. MORI, N. MATSUSHIMA, M. MICHIWAKI, R. ICHIKAWA and K. YAMAGUCHI
Faculty of Science, Hokkaido University

The authors have made VLF-MT, geomagnetic, and self-potential studies to know the subsurface
structure of Komagatake volcano and its thermal condition. A positive anomaly of self-potencial field,
several hundred mV In magnitude, is the most significant feature of the present study., The anomaly
is distributed along a major fissure which was formed by the phreatic eruption in 1942. Electrokinetic
coupling effect due ‘to Intensive hydrothermal convection is a convincing Interpretation of the anomaly.
This suggests that Intrusive rocks are latent beneath the fissure.

LHEBWrEREE, BRUIFOKRMK
BIUBHITEOHRMAERBRUTL 3.
BAITEOBAXTWE, XOBFHRNCESY
1.8km, M « XL BRI LE-FEH
HEFTOABUKEEUTLS. XKOFEHND
FRARMABREIZTORBRAVERHLT
VAL EERE S, 1987). FH S X
OF* QR VLF-MT, 28 A8 %,
ERABOBETRLRELLOTHEYT 3. &
RO—MUTHRREA I N, KBHRIBE
RPIFUCERER, ERRER, EBUR
TEBRAHULTCWIS . Bbomelk~xTZ
hoDBERBOMHUBRIDPEARET LR,

Fig. 1. Contour map of self-potential distribution
and the 1942 fissure.

Fog@uri3dvorkIx @y, K100
WRODEIERABUORTRBABE BV
ERLMBAEANBI > TVWI T ERER®
UVTBY, XHMREITETHRAETh LK
ERERALABORBELR->-TW3EEbh
3. MAITEOW AR, BSHLHLVWT
FILHRT B EHPTEXIBEDES D
PoTELY ., AKBEABRL LI OODEH
AohTVE. ZBBBR» S HEF T 3 &
BN BEURAD>hRdOD, HIFH L
RHULWITIOAEARHE>RITIKE
RBATS >R TEEITL .

\\\,f\,.

1942 fissure

Fig. 2. Apparent resistivity, self-potential and
magnetic profiles along the NE-SW line in

Fig. 1.
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Conductivity anomalies beneath the Okinawa Trough from the induction
vector data in north and central Kyushu

Shun Handa', Akira Suzuki' and Yoshikazu Tanaka?
1.Saga Univ. 2. Kyoto Univ.

Two different type 2-dimensional modeling have been made to explain the distribution of the
induction vectors in north and central Kyushu. A high conductive layer beneath the Okinawa Trough
is suggested by the FEM modeling from the induction vector data. The thin sheet modeling shows that
an abnormal current may flow in the Tushima Strait, north of Kyushu Island.
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CONTINUGUS MEASUREMENTS OF THE ELECTRICAL POTENTIAL IN JAPAN
USING THE GROUNDING EARTHS INSTALLED BY NTT
Makoto Uyeshima, Masataka Kinoshita, and Seiya Uyeda
Earthquake Research Institute

Since February 1987 the long span electrical potential of the earth have been measured
in Japan, using the grounding earths .installed by NTT. The purpose is to detect pre-
seismic signals as identified in Greece. The records obtained, now at 16 stations, are
generally drift-free and show clear response to geomagnetic variations. However, as
for now, we have not identified any definite preseismic signalé. .
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fig. 1 : Distribution of stations.
(Open circle will be set up in this autuon.)
fig. 2 : Example of the data of geoelectric field
at Kisarazu.
Some abnormal disturbances before the
Chibaken-Tohosoki earthquake (87/12/17)7.

kisarazu 88/2/1 88/3/1
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ANALYSIS OF THE EARTH-POTENTIAL DATA WITH BAYTAP-G

Mituko Ozima, Toshio Mori, Hiromi Takayama

Kakioka Magnetic Observatory, Japan Meteorological Agency, Meteorological Research Institute

We have been observing digital 1-minute values of the geoelectric field with the use of
telegraphic facilities of NTT at Mito and Numazu. The data collected at Mito by us, those at
Aizuvakamatu(observed with the use of telegraphic facilities of NTT by Uyeda group, EQRI), and those
at Kakioka(observed by a conventional method by Kakioka Magnetic Observatory) were analized with a

program, BAYTAP-G. Results were compared with each other with special reference to differences in
the observation methods and observation localities.
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KAK X

KAK Y 3

HAK T
Fig. 1 Observation networks for geoelectric
field and Kakioka Magnetic Observatory
(RAK) .

Fig. 2 The result of the analysis with
BAYTAP-G, the original data(RSM-MIO), —
and the associated data(RAK X, Y, Z)
for the interval of January to
February, 1986.

Fig. 3 Magnetic variation at Kakicka on
January 27, 1986.
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CONTINUGUS MEASUREMENT OF THE TOTAL INTENSITY WITH KMé62 TYPE

MAGNETOMETERS IN THE EASTERN IZU REGICN

SASAL Yoichi, Yoshinobu ISHIKAWA and Tokuji NAKANO
Earthquake Ressarch Institute, University of Tokvo

The KN62 tyre proton precession magnetometers are introduced into the ated eastern I2u
magnetometer array. Multi-station cbservations in an area within a few kim enables us
to detect tectonomagnetic signals with an accuracy of 1 nT. even in the eastern Izu
region uhere cultural as well as natural electramagnetic naze level is high.
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The Tine Changes of CA Transfer Functions in KINKI and SAN'IN district.

Satoshi FUJIWARA® , Norihiko SUMITOKO*x
Faculty of Science, Ryoto University xCollege of Liberal Arts and Sciences, Kyoto University

The CA transfer functions at Azai(AZJ), Yasutomi(YST) and Tottori(TOT) were calculated fron 3 compoments of short-period
magnetic variations, i_le examined the time changes of them during the period from 1982 to 1987. The time changesogrpgbe Ngz;
G4min. at VST are similar to those at TOT. The pbase of YST is reverse to that of AZJ. Therefore the subsurface conductivity
might change in a wide area between YST and AZJ. The time changes of transfer functions are probably caused by those of
tivity in some regions where conductivity is semsitive to tectonic stress changes probably associated with the seismicity.
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Total pagnetic force measurements at the Hakusan Volcano

¢ a preliminary report.

R. Katou', -T. Nagao?, Y. Kouno?, T. Higashino?®, K. Takayanagi? -
1.Toyama University 2.Kanazawa University
3.Hakusan Natural Conservation Senter

In oder to know the origin of the Hakusan Volcano, total magnetic force measurements were made
during from August 1 to 6, 1888, by using the Barringer portable proton magnetometer over this
region. Gravimetric and seismic surveys were also carried out at the same time. Near the sumamit.of
the volcano, large positive anomalies were observed where the lava flows are distributed. These
observations were planed by the Hakusan Natural Conservation Center, Ishikawa Prefecture, and will

continue following two years..
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The roughness map of 8km window-size reflects the geological

Therefore the roughness is an
g of boundaries between units of

==

The roughness of aeromagnetic

-

1 E-22

Masahiko Makino and Yasukuni Okubo
Geological Survey of Japan

Roughness of Aeromagnetic Anomalies
The spatial characterisiic of aeromagnetic anomalies in Japan has been quanti-

tatively investigated using the roughness. S
anomalies is derived from the root mean square of deviations

order trend.
distribution of volcanic or ultramafic rocks.

effective criterion useful for the dravin

different geophysical texture.
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The analysis of the magnetic structure of the Kaikata Seamount.

H.

Ishikawa and N. Den

Faculty of marine science and tecnology Tokai University

As the results of geomagnetic surveys in the 1987DELP cruise,
netization of the Seamount shows declination =-43° and inclination =50°, respectively.

the direction of mag-

The

magnetic structure of the Kaikata Seamount is divided into three different blocks. This is

in accord well with the distribution of the anomalles(Fig.3).

Consequently 1t may be con-

cluded that the Kalkata Seamount was built up as a normally magnetized seamount.
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GEOMAGNBTIC AHOIA.I;IES OF THE SOUTHERN PART OF THE OKINAWA TROUGH '
Masahide FURUKANA', Nobuhiro ISEZAKI?, Sinya KONDOZ2, and Has:_iko NIKI
1, Graduate School of Science and Technology, Kobe University
2, Faculty (;f Science, Kobe University
During July, 1988, the ﬁ/v "KAIKO-MARU No.5" surveyed an area arounf
the Okina'la' Trough -as. DEI:,P88 cruise. Geomagnetic survey was mainly conduct
ed in the region of southern'part of the Okinawa Trough. Three components of
the geomagnetic field ;;d the total field were measured by a shipboard three
components Ragnetometer (STCM) and a proton precession magnetometer, respect-
ively. - These measurements detected magnetic anomalies with amplitudes ex-

: -hitls in
ceeding 300 oT. These anomalies would be associated with small sea-hills
the Yaeyama submarine graben. ’
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The Secular Variation of Solar Diurmnal Variation Observed by Neutron Monitors
S. Kudo
I.P.C.R.

S. Mori

Faculty of Science, Shinshu Univ.

The data from worldvide neutron monitors over three solar cycles have been
used to study the secular variation in the cosmic ray solar diurnal varijiation.
Ihe applitude of the yearly mean diurnal variation indicates that, in addition
to the vell-known ll-year variation, there are increased ampitudes wvhich appear
1n the declining phases of sunspot number. The relationship betveen these in-

ceases and the other phenomena is investigated over three solar cycles from 1953

to 1986.
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An analysis of sidereal diurnal anisotropy in the energy range of
t sz
6-10"~ 10" eV observed at Matsushiro
S. Mori, S. Yasue, S. Sagisaka and M. Ichinose*

Faculty of Science and Faculty of Liberal Arts*, Shinshu University

The observed sidereal diurnal variations at Matsushiro (median primary energies 6-10"+ 10" eV)
are analyzed for four-year period 1984-1988. Two types of anisotropy are assumed in free-space:
one is of unidirectional (N-S syimetric type) and the other of bidirectional (N-S asymmetric).
By means of best-fit method the -amplitude and phase of anisotropy are determined for an assumed
flat energy epectrum with variable low energy cut-off. It is obtained that unidirectional aniso-

tropy has an amplitude A=0.096% and phase #=2.8 h LST and bidirectional one has A=0.049% and

©=15.6 h LST. The present result may be consistent with NAMS (Ueno et al., 1985). The descrip-
tive model of anisotropy will be discussed.
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OBSERVED SIDEREAL DIURNAL VECTORS
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DESIGNING OF A RECURSIVE DIGITAL FILTER AND AN ANALYSIS OF
APERIODIC COMPONENT IN THE COSMIC RAY INTENSITY VARIATION.

Sshinichi Yasue, Satoru Mori

Fac. Sci. Shinshu Univ.

A new recursive digital filter is designed which is characterized by a gain factor of

sharp Gaussian distribution (half width: £0.01 cpd).
ray data observed at Deep River neutron monitor in the period of 1974-1977.

This filter is applied to cosmic
It is shown’

that (1) The aperiodic component extracted by using the digital filter can be regarded

to be "fractal”.

(2) The amplitude of the diurnal and semi-diurnal components produced

from the aperiodic variation is also "fractal" with respect to time, during the time

interval of one day to one year.
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CORRELATION BETWEEN ROTATION PERIOD OF THE HELIOMAGNETOSPHERE
AND SOLAR ACTIVITY CYCLE
T. Oki, T. Saito, and K. Yumoto

Geophysical Institute, Tohoku University, Sendai

Structure of the heliomagnetosphere shows dynamical and complicated varia-
tions. In order to find some systematic rules on the varjations, various
analyses are made for the magnetic fields on the photosphere and the source sur-
face (1959 ~ present), IMF sector polarity (1926 ~ present), and geomagnetic
activity indices (1935 ~ present). The figure shows one of the results on the
solar cycle change of the rotation periods -of the heliosphere.
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INTERPRETATION OF THE 11-YEAR VARIATION OF THE MAGNETIC AXIS
OF THE HELIOMAGNETOSPHERE BY MEANS OF THE TRIPLE DIPOLE MODEL

T. Saito, T. Oki, ) and S.-1. Akasofu
Geophys. Inst., Tohoku Univ., Sendai Geophys. Inst., Univ. of Alaska, Fairbanks

Study of the geomagnetospheric disturbances has to be based on a study of the
helxomagnetosphere-geomagnetosphere coupling. Movement of the magnetic pole of
the heliomagnetosphere is calculated from the spherical harmonic coefficients
for the source-surface magnetic field from 1976 through 1985 as shown in Fig.l.
The effect of the heliomagnetosphere on the geomagnetospheric disturbances is
interpreted by the growth of GBMR's in terms of the triple dipole model.
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THREE-DIMENSIONAL STRUCTURE OF CORONAL MAGNETIC FIELD
HIGH RESOLUTION MAPPING OF FIELD LINE

Kazuyuki
Chubu

HAKAMADA

University

Since the line-of-sight component of photospheric magnetic field observed at Kitt Peak in U.S.A. and

magnetic neutral

line on the source surface on the basis of obsrvations at Wilcox Observatory in
U.S.A. were relatively steady between CR1748 and CR1752, the average distribution of the
component of photospheric magnetic field can be computed by the superposed epoch analysis.
gional structure of coronal magnetic field is, then, constructed by the tracing of field

that there is no electric current in the corona and field lines are radial at the source surface.

line-of-sight

Three-dimen-
lines assuming
It ‘is

found that many filed lines are closed near the photosphere if the spherical harmonic expansion is trun-
cated at n=90 but some of thea are open to the space if the runcation is performed at n=10.
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PLASMAS AND MAGNETIC FIELDS IN THE SPACE AROUND THE SOLAR SYSTEM

Kunitomo Sakurai

Institute of Physics, Kanagawa University, Yokohama 221

Plasmas and magnetic fields in the space surrounding the heliosphere in motion in
the galactic space are investigated based on the X-ray, radio and UV observations.
The helioéphere formed in the so-called hot bubble seems to have a structure
similar to the Jovian magnetosphere, but its size is enormously larger than the
latter. This stucture seems to take an important part in the long-term
modulation of high energy cosmic rays.
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PLANER FILED STRUCTURE IN THE SOLAR WIND

I—as

T.Nakagawa and A. Nishida
The Institute of Space and Astronautical Science

A distinctive IMF structure is found at 0.8-1.0 AU, in
are all parallel to some fixed plane

field direction vary abruptly and randomly in that plane.

field vectors

which
while the
Eleven

examples are found during the period from July 1985 to July 1987.

This structure can be interpreted as magnetic tongues

elongated

from evolving bipolar magnetic structure on the sun.
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INTERPLANETARY MAGNETIC CLOUDS OBSERVED BY PIONEER VENUS

K. Marubashi

Hiraiso Solar Terrestrial Research Center
Communications Research Laboratory

Magnetic field data from PV/OMAG were surveyed in search of the interplanetary magnetic clouds
characterized by the magnetic flux rope structure. More than 20 examples were found out in the data
set of about 5.5 years. These events provide a unique opportunity to study about solar phenomena to
have generated those magneic clouds, allowing us to look into the solar phenomena from different
directions depending upon the Earth-Sun-Venus angle. In some cases when the sun, Venus and the earth
are aligned, the same magnetic clouds were observed by the PVO and the near earth satellite. However,
chances of such cases are mot high, being consistent with the scale of the magnetic clouds.
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Heat source requirements for high-speed solar wind streans

Kiyoshi Maezawa

Dept. of Physics, Nagoya university

Parker's original solar wind solutions, with a fixed polytrope index, are unable to account
for high speed streams (e.g. 700-800 km/s at the earth), unless we give unrealistic temperatures
at the coronal base. Heat and/or momentum addition to the wind would be needed near the sun, to
bring theoretical prediction close ‘o observation. By using an energy equation with a variable
polytrope index, we simulate the effect of heat addition, and examine the possibility of
obtaining reasonable values for plasma parameters (temperature, density and velocity) both at
the earth and at the corona.
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s, Sh T Parker S HChanberlain fFH. LS
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it Parker B2V > THIINVF—HBAKMT 3 EEOH EBNABRENETRI LY Sk,
B toTHAHERWSWABD 55, M. =av¥—  (2) P77 #ikc ks Tm# (Norentun addition) J
RELTHY ba—TH ROEZECRI-RY, RESHE HREPES .
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(1) M (Heat addition) wBWTI., P77 HOD
dissipation XTS5 XTHBED. Thictkd
2RHE VP TSI XTHMBXKS,

(2) ¥ (Momentum addition) ITHBVTR., P77 Y=z
BOBAEK ES3H. VB2/8x THESS XK
mHXhs,

LW REHBHESELTHS. (1) 26, Ry
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LOW ENERGY COMPONENT OF PROTONS IN THE SOLAR WIND

Takumi ABE!, Koh-ichiroOYAMAZ, Shigeto WAT%NABEZ, Toshio TERASAWA 3
and Takashi OKUZAWA

1Denki-'rsusin university

2ISAS 3Kyoto University

Low energy component of protons was found in the solar wind by using
"Sakigake" observation. This component is always accompanied by a sudden change
of the solar wind parameters such as interplanetary shock. i difference of bulk
speed between low component and normal component is about 60-210 km/s, and is
strongly affected by the configuration of the interplanetary magnetic field as
to each event. Furthermore, it seems that maximum difference of these two
components can be expressed by a function of Alfvén velocity and variation of

the parameters.
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Fig. 1. Angular dependence of
collector current
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on August 1, 1986
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LATITUDINAL GRADIENT OF SOLAR WIND VELOCITY AT THE BOUNDARY
OF HIGH- AND LOW-SPEED STREAMS

W.MIYAKE, T.MUKAI, K-I.OYAMA, T.TERASAWA, K.HIRAO, A.J.LAZARUS and A.D.JOHNSTONE
(CRL) (ISAS) (Kyoto Univ) (Tokai Univ)( M I T ) (Univ.College London)

In the spring meeting we presented the large-scale view of the heliographic latitude-longitude
structure of the solar wind velocity between late 1985 and early 1987 based on multi-spacecraft
obserbations. Although the spacecraft observations were restricted to near the ecliptic, allowing
only about + 8° latitude range, we could identify the low-speed belt distributed near the solar
equator. This results from the fact that low-speed belt was narrow in latitude and the latitudimal
gradient of velocity was so steep at the boundary of high- and low-speed streams. When the relation
between the solar wind velocitg V and the latitude separation from the velocity minimuma® is
represented by V(km/s) = A sin%® + B, our observation indicates A of 3000 ~ 9000 km/s.

DATE: 860801/ 861231
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LATITUDINAL GRADIENT OF SOLAR WIND SPEED IN 1985
T.Kakinuma and M.Kojima
The Research Institute of Atmospherics, Nagoya University

The heliographic latitude variation of the average solar wind speed over Carrington rotations 1759-1764 has
been derived from interplanetary scintillation (IPS) observations. The solar wind speed from |PS measuresents
is biased by the effect of integration along the line of sight to a radio source. This bias has been removed by
the model fitting method. The results show the steep rise of the solar wind speed (27km/s/degree) around 20 deg.
latitude and the corresponding decrease of electron density fluctuation.
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Pseudo Spectral Simulation of MHD Kelvin-Heloholtz Instability

S. Takahashi and T.

Terasawa

Departoent of Geophysics, Faculty of Science, Kyoto University

¥e simulated HHD Kelvin-Helmholtz instability
flov direction and sin/cos Fourier in shear direction).
gethod and is more clearly defined than Roe’'s upwind finite difference schene.

using Pseudo-Spectral method (full Fourier in

This omethod is superior to Lax-Wendroff
We discuss the

validity of Pseudo-Spectral method and the extention to the three dimensional simulation, since

it is vell known that three dimensional

Kelvin-Heloholtz billow.

BRY—AS6HABAOEBRGEBED —»
ELTRAEEKelvin-Helnholtz A EEHMN B R 5 h
Tw3 (Hiura,1084,1987; Wu, 1986; fi1) ,
ARV IhsRBiHIZKE>T., HEBHR%
GEITIHOTH 3, LML, TREICI- THRN

ERxhEEFgCcRESGRIIGE ARSI A EIZR %R
6&“0 uOlﬂ”‘ﬁ?ﬁfthEﬁﬂ?é:&‘:&')T
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3, ThETI, RICHMATGHIEEZAFIATERL
TWB3EPTH B, -T. ERBOHXLTHEMRY
3D, COHFBILORUMUNLETH 5, Bk
koRBLLT. 3RTURIMEFBIZLOGNRTWS (
Klaassen and Peltier, 1985a,b;flh )., T2 b b,
FT2RARDAKENMNREL. BEDILID (F1 &
FEE). EORICIRATFHMOBNBEIZ LD,
ANBLERETZ (B2RTRE) EVwWIHLDOTH 3,
LihLanas, BREFTOHOYIal—yarvsid, &
RELI->THEREhZ2BAELMIELL TS & =
s¥THRHIBERTESY. SKTHM (FRERY
yP—-LBEHE) ORDIBILOMIERREINITME
ANTEXEDATH B, £>T. 3KRTW WO
MAREZID EHBALBE LR TW3B,
ERBOES 2B AT DIz, BAHdHE0H
BomthBEh s HrxB@EOEET. HEE
BEBWTHERBIREN bbb T@AEHHBEL
TWB3DOPI KDOWTHBLE, HRXOEDE (K
A, Lax-Wendroffik) T B HHE®E B K 1F1EH
FHTR2VWEDIE, RETATREEIIAHLT Tt
B1%4232¢, 20EORMBEMNKREILD =D
AwbhaRRbhrmbh et eS@TharoLi
¥THd 05 MBxEB TN Fiky =
ab=va v vOMRELDBIIHBLEEIRMBET D 3

effects are

Z hid.

essential to the tubulent difusion of

FCT (Grinstein et al., 1986;ft1) . i &&) HH
TS AN ENE RoedE 25 (Roe, 1981) .
Spectralik (Orszag, 1980)B X D FEEZHMREL T W
3., RIE&Z7IZ=OSpectraliE ERAE LR L %,
FLT. #RBHOE WORMBE{LIcH %2 Pseudo-
SpectraliE O WK Ai Full-Spectrali A FTH 5
TEeERBBLE
SME.®2Ec® Pseudo-Spectral ¥ % B W T,
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EXCITATION OF LARGE-AMPLITUDE HYDROMAGNETIC WAVES AND
THEIR NONLINEAR PHENOMENA IN THE UPSTREAM REGION OF THE EARTH'S MAGNETOSPHERE

HAKAGAWA Akinari and TERASAWA Toshio  Department of geophysics, Kyoto university

We study wave-particle interactions between hydromagnetic waves and 'refrected ions’ in the upstream region of the
Earth’s magnetosphere by peans of one-dizensional hybrid numerical experiment. Large-amplitude hydromagnetic waves,
which are excited at the initial stage of the experiment, cause particle scattering (wainly pitch-angle scattering).
This scattering is interpreted as a trapped motion of a test particle in a monochromatic wave.
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PARALLEL HEATING ASSOCIATED WITH INTERACTION OF
FORWARD AND BACKWARD ELECTROMAGNETIC CYCLOTRON WAVES

Yoshiharu Omura!, Hideyuki Usui? and Hiroshi Matsumoto'®

DRadio Atmospheric Science Center, Kyoto University
DDepartment of Electrical Engineering, Kyoto University

We studied parallel heating of thermal particles in the presence of two forward and back-
ward electromagnetic cyclotron waves propagating parallel to a static magnetic field in a plasma.
Such two waves traveling in opposite directions are commonly excited by electromagnetic insta-
bilities driven by a temperature anisotropy of energetic particles in a magnetized plasma. We
developed a theory which gives a heating rate of thermal particles in the parallel direction and we
also derived a threshold of the wave amplitude for nonlinear cyclotron trapping of the thermal
particles. We performed a computer experiment using an electromagnetic hybrid code, where we
assumed anisotropic hot protons as a free energy source. Forward and backward ion cyclotron
waves were excited with frequencies below the helium cyclotron frequency. We observed heating
of helium ions in the parallel direction. The heating rate agrees well with the theoretical esti-

mate.
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Fig. 1. (a) Time history of the dominant
modes (mode 8, 9 and 10). (b) Time
evolution of the helium energy density
in the parallel direction. The solid line
represents the simulation result. The
dashed line is the theoretical value com-
puted from the wave amplitude of mode
9.
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Fig. 2. The phase diagrams of helium jons in
the v, — z plane at different times.
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velocity theoretically estimated from
the wave amplitude of the most dom-
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Frictional Interaction between the Solar Wind Plasma
and the Cometary Plasma for Ion Pick Up Processes

Hiroshi Oya
Geophysical Institute Tohoku Univ.

and Tomohiko Watanabe

By the in situ observations of plasma waves associated with solar wind interaction with

cometary plasma, it is

asymmetrically with respect to the cometary nucleus.

disclosed that the plasma turbulent

distributed

regions are
turbulence

The regions with plasma

expanded in the antidirection of the motion of the nucleus; the formation of the asymmetry

is much larger in the

outer region of the

The interpreted as

coma. asymmetry is

manifestation of frictional interaction of the cometary plasma with solar wind plasma. The

friction 1is

wave particle interation;

caused by the generation of the plasma waves which result in
and the friction effect shoud be

nonlinear
direction

the

larger in the

g;rallel to the magnetic field than in the direction perpendicular to the magnetic field.
is evidence has been confirmed by a computer simulation.
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Linear Analysys of Wave Instabilities Driven by Cometary Ions: Oblique Propagation

Hirotsugu KOJIMA

Hiroshi MATSUMOTO

Yoshiharu OMURA

Radio Atmospheric Science Center, Kyoto University

By linear analysies and computer experiments we have discussed wave instabilities driven by cometary
jons to interpret several observation results. These studies are mainly focused on the parallel propagation.
Based on these results, we performed linear analysys of obliquely propagating unstable modes. Cometary
heavy ions dramatically modify an unpertubed dispersion in the oblique propagation. We will show cometary
heavy ions excite lots of cyclotron harmonic waves and these modes have the same-order growth rates as those
of unstable modes in the parallel propagation. Having surveyed parametric dependences of wave instabilities,
we suggest that obliquely propagating waves play an important role in the plasma wave phenomena near

comets.
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Fig. 1: The three dimensional display of the maxi-
mum growth rates. The axis of k ( kv ) represents the
wave number in the direction of the ambient magnetic

field(perpendicular direction).
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Source Direction of CKR of Halley's Comet Observed by ‘Sakigake®

T.Kobayashi, MH.Iiziea, H.Oya, A.Morioka '' W.Miyake?®
'' Geophysical Institute, Tohoku University

2) Coomunication Research Laboratory

Cometary Kirometric Radiation (CKR) were observed when 'Sakigake’ encountered
with Halley’s Comet in March,1888. The observed data were further analyzed to
identify the source direction of CKR. The result consistently indicates that CKR

waves are generated at the aoving bow shock of the comet.
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TEST PARTICLE SIMULATION OF WHISTLER WAVE PACKETS NEAR COMET GIACOBINI-ZINNER

Nobuyuki KAYA, Hiroshi MATSUMOTO and Bruce.T. TSURUTANI
(Kobe Univ.) (Kyoto Univ.) (JPL)

Large amplitude whistler mode wave packets were observed near comet Giacobini-Zinner
by the ICE magnetonmeter. The MHD waves were characterized by two components: steepened
vaves with periods near 100 sec and circularly polarized wave packets with periods near
3 sec. Though several theoretical mechanisms for the generation of the whistler wave
packets exist, there is a possibility that they are excited through an anomalous cyclotron
resonance by the pickup of freshly ionized cometary neutrals. It is the purpose of this
presentation to examine test particle characteristics pertinent to generation mechanisms
of the whistler wave packets.

7AYHOHERHREICEIRED ¥Yr I E=
BEOEBE CAKBOMHD EFBM s n i, 8 Vph = Va
BrEsSCicoh., COKRBEMHD I+ 4 BX
25-FBHBMAEhit, CORRBIMERODOB ow — -
ShockToHMAM&anhT VB, CD*F4 5 23 Bu Bw
—HOBEARLLTBABEANRBESATL Vd
2. BEb oMM Eh kA4 YR EBF 147 O
oro s RMOHEEEbH B TIT NS DR
RABERE T B HILT R FHEF v L ab—

s v EBIN - Ko
ﬁlt:;—xb*ﬁ?-‘/s;v—vayccﬁﬁu
rEBEAVERT, BATRLI BB EF VR .
AREHROKREMHDE & FARBEO x4 » 2 5 Whistler Wave

~-HTHK & h 3, HprBEc»oRtE . K Fig. 1 Model cometary vwaves used

Zy

o

M.S. Wave

-

ME LiExEE*:E boKkAF D OHME in the test particle simulation
Frick & EBBMT S0 COBMIREUTOR

BBEOERER L. SE» SBBSNAKHNE 8.10

MLABA TR, Cyclotrondt EM & v &> e.es c
FVHENBEERORDPEBEEE N L. LA :'Zi' 3
LuaBs—BHokd A I BKRIBIBMHD K XD o

mAricE» FAENR T, 4 v RF—HIRELX 2\3

LECUMHDBOGERA R LIEWRESE T 3

BAsh2, 204 A 3% 4925 —@ITHS °
s 7E8N, #4257 —Hicxzx A F—%HBAXD 3
bR, B2EMickA A DR F N F—

Elkilot, cORRBRLTHLS 1 ~2HEK 8.8 e =z:e a.e 4.8 5.0
f3MkI AV F—FRSWERLTE D, KA tsTh

P2 X 25 -—HEHBETHAEEETT b Fig. 2 Temporal change of the increment of

DTH b the averaged kinetic energy of water

ions in the whistler wave region.



THE IONOSPHERES OF URANUS AND NEPTUNE
H. Shinagawa and J. H, Waite, Jr.*

NASA/Marshall Space Flight Center, *Southwest Research Institute

The ionospheres of Neptune and Uranus have been studied using a steady-state one-dimensional
model. The contimiity, mamentum, and energy equations were solved simultaneocusly for electrons,

. -3
lons, and neutral species. The calculated peak electron densities reach 1x10° an ~ for Uranus

and 6x10? an 3 for Neptune, if no significant ion loss processes are present at high altitudes.

However, the Voyager 2 radjo-occultation measurements at Uranus showed unusually low electron

. 5 =3,
densities at all altitudes (Ne <2x10° cm_3) » except sharp ionization peaks with 10™ am ~ in the
lower ionosphere. Thisg result indicates that a significant ion loss mechanism must exist in

the ionosphere of Uranus. In addition to the previously proposed ion loss mechanisms, loss of

+ 3

H i due to water produced by interplanetary micro-meteorite influx, might account for the low
electron densities. If such a process is actually present in the Neptune ionosphere, the electron
Qensities will be even lower than the Uranus ionosphere. The Voyager 2 observation at Neptune

may give a clue to this problem next summex .,
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FIELD-ALIGNED STATIC ELECTRIC FIELDS ASSOCIATED WITH A UNIPOLAR
INDUCTION AND A DRIFT ALFVEN WAVE
Tamao, T.
( Geophys. Res. Lab., Univ. of Tokyo )

We attempt to estimate the intensity of field-aligned elctric fields, which are static in a system moving
perpendicular to magnetic field lines and are thus effective for precipitation of energetic particles in
association with localized cases, i.e., the Io-related unipolar induction and the azimuthally propagating
drift Alfvén wave. In a rest frame, a parallel electric field along a long-scale field line is quite small
because there is a cancellation between the static and inductive fields as in the case of a classical shear
Alfvén wave with a large perpendicular scale length /, compared with the electron inertia length, c/mpe.

(a) Classical Alfvén wave inMHD :  8E =— (@eV)® — dAyot = 0. and 3E,;= -V, D
(b) Kinetic Alfvén wave with electron inertia effect :
8B =— iky® + iwAy = {ck /op )21 + ck /op?1 )(kyk DSE |

with VAzAu =(o/k)® and k\V,/0=[1 + k _L/mpe)zllfl

In a moving frame with velosity V perpendicular to field lines, on the other hand, the electric field is
represented by the static field given as

SE'=8E+ Vx(Bg + 8B) = — V'®', and ®'=D + Ve(Ay + 6A)
where Bg and 3B are the unperturbed and pertubed magnetic fields given by B = ror (Ag + 8A)
(¢) Electrostatic field in the moving system :
The parallel componmt of SE' becomes

SE‘" =8E +&¢(Vx3B) =—(@eV)D + (VeV)A; — (VeV)A,

because of 9/0t —> — VeV in the transformation and 3B, = Vx(A;€). Hence, we obtain 8E'EI =

—@eV)D ~ 0A /o, that can be estimated as ( Ay )VAOB, , where I, and  are typical scale lengths
in the parallel and perpendicular directions to field lines and V  is the Alfvén speed. Making use of some
numerical values observed in the terrestrial and Jovian magnetospheres, field-aligned electric fields and
potential differences are estimated for the Io-induced Alfvén and drift Alfvén waves, and given in the
following table.

Parallel Electrostatic Field

v ' 1" Va 8B, ou, SE" Ad)"
(transl. speed ) (perpend.  (parallel (Alfvén speed) observed estimated
scale) scale) values values
unipolar induction
(Io-related ) u,=60kmis Ry =1800km  6R; 300 km/s 70y 10km/s 02 mV/m 80KV

drift Alfvén Vo =10 kmis Rp=6400km 6Rg  1000kmis 2y Skmws 03 mV/m 20 kV
(pc 5, GEOS 2)
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THREE-DIMENSIONAL STRUCTURE OF EM-FIELDS INDUCED BY A LOCALIZED CONDUCTOR
MOVING PERPENDICULAR TO FIELD LINES IN A COLD PLASMA :
ALFVEN WINGS OF Io

Yamashita, M. and Tamao, T. (GRL, Univ. of Tokyo )

EM-field structure generated by the unipolar induction of a finite size conductor moving with a uniform

velocity perpendicular to magnetic field lines in a cold plasma is critically examined. In particular, we point
out such contradiction included in the model of Alfvén wings of Io proposed by previous workers that
additional currents flowing out from the wings are needed for the current closure which is not consistent
with their initial assumption of no disturbance in an upstream region. We emphasize that no separate 3D-
%‘;523?‘10“ of perturbed fields of the shear Alfvén and fast magnetosonic waves occurrs even for a sub-

Dic motion of a finite source in a uniform plasma, especially for the perpendicular components of

t':un’ents and of EM-fields. The compressional part of magnetic field, SB", can propagate separately as an
1sotropic mode from the source while only divE | and jIl propagate one-dimensionally along field lines
through the source region. Thus, we have L (8B =po(@erot] ;) and La(€eV)3j, = V5-20,2div]
where J 10 1S the souce current, B = By + 8B = (By + BBﬂ)é + 3B the total magnetic field, L4 and L¢

are differential operators representi i i i i i
. senting the one-dimensional Alfvén and the isotropically propagating
compressional modesdefined lI:y & °

_La=1@V2— v, 232 and L; = (V2- V4202
respectively, and Vv A is the Alfvén speed. As is seen in the following propagation equation, the

gCBrpendicular current has two sources , one is the direct and the other is the secondary one related to the
I

LaBiy =L, @1, ® +8),@) = ~(ugV 2020 1ol 1= rot, (5B, 1
The same situation is taking place for the perpendicular magnetic field, 3B, + 8B, ?, i.e.,

L3B| = ()] @y _ _ . o
AS shown 1 Fi La®B, © 488, @)= pyor J o~ V div(SBi@). ' .
In Fig.1a and 1b, which are diagrams indicating the two parts of the perpendicular magnetic field
g_to the case of the Io-related induction, each part is not solenoidal separately but it is solenoidal
as 8 whole with GBH' In Fig.2 we give a schematic pattern representing of the two parts of current,

including the field-aligned curre. i i 1
flow distortion outsid cgt.ixe:mgs?t' Consequently, we can explain the currents and the asoociated plasma

sB

(Fig.la) 8V ( Fig.10)$B{%nd $B,,

Fig.1 Type 1 perpendicular magnetic field perturbation
g::p:gdiirict current source (a) and type 2
perpend lu 4r component, as well as comp-

al part B on g plane of z = const Vi Alfvén Veloclty
just behind the wave front (b). Fig.2 ' i
. u, lo's Velocity

Schematic pattern of electric
current system consisting of
type 1 and 2 perpendicular
components and field-aligned
current,§j.,.
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ENERGY SOURCE OF RADIO WAVES FROM GIANT PLANETS
The energy source responsible for the radio waves from giant planets is

studied based on the ground and Voyager observation

The result

data.

shows that the total power of the radiation ( Erse ) is proportional to

the rotational energy ( E-o:

wind energy ( E.. ) as

) of the planet and is modulated by solar
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AN ANALYSIS OF LONG TIME POLARIZATION CHARACTERISTICS
BY JUPITER' S DECAMETRIC WIDE SPECTRUM OBSERVATIONS II

K. IMAI

and T. KAMIYAMA

Department of Electrical Engineering, The Kochi Natlonal College of Technology

An analysis of the polarization of Juplter’s decametric radiation during the 1986 apparition of Jupiter over
a spectrum of about IMHz was made using a-newly developed dynamic spectsum observation system The right and left
hand polarization components of the dynamic spectra observed by a spectrum analyzer were recorded as an analog
signal by a data recorder, digltized by an A/D converter, analyzed by a 16 bit personal computer, and displayed as
a color coded spectrum by a color display. In this report, we dlscuss the long time polarization characteristics by

these systems.

1, BUdic

RO, KBETH A— NVETRMSRE T 2500 13
SERENRER L LT, AR OB OB £ 15> T
3. SOWMBE. 21, OMHz sk LR (1MHz)
MBS MBS B, keI L AR M RN MBS Y
RERART bS5 b PS54 F—THEL. BEEhEF—3 %
16Ky b RYAVREYAS—TEDHAFI0T - ART K
SLEFRL. BHEITIBOTHS. 4EIE. WEKCSIEENT
REGEBR O MAKBOLLDSHD SV EDRL D &5 Bl
53> -@0K. = OEBRERTMT—3 OPEIHE A
BADBHENEIZhIOTRBVWHEVIRENS, I o—BR
HED 3 DNWT DA 8 4 HUDTL VBT & 17 = RR & W
¥3,

- =
—

BATIRT 5 SHDERIF— 2. WThd T o — BREEIC
HREhBEOT. 2003309, 16612 4 HWOR 8 4HM
O ETok. BlLik. TO1HATHZ1986E97HD2
1. 8 TMH z OEEAEECRAS hi-RRRRT, M AY
r 3 AT E{T- 23 OQMOF—F KHBELTWS, T,
203 0HHMO—TH 3 3 HMOERMMEY - ZRFMMD X
I RS LTHE. BITKHESTIE, ARI RS LDFRVAVE

1t

FHELEY., 1EEIHEDORRY b5 LE %S> TR LY
B IRTEDEIICV I Rz 7OREEIT-> T, FHEKAR
P ESARRARBZENTEDEIICRH>T WD,

3, TR
SHDEBARY S LARMTORREE LD L. KDXIKRS.

(1) 3tiD2tkietfli e LTIk, GRRPMBssveal. 1%
AR ER D THV.

(2) 3¢k b, LHEARBERS B BY. EEAGEERS A
<723 k5 NPERBUIA S h v,

(3) BHLb. MERARY bS5 ADINE—ITIERICHRERENHA
ERBULTEY., RDARY k3 ADIH — 2 ORBENEN
[HESIc AT > TEA - TW3 & Ebh 3NS5 NhE.

BEDZ b, BUE— KiC & 3 RIS CREURN

SoTWBEEETSL., I o—BREFOGEAE. »{EdS
O PBDH — F —ClIKk B DB AMHEHE D &5 S MR
DHEAERBEXHATWE L VWS, T BEEOABRIREIH
TWB3EW->TH, ReSBEHHHIFRRCHEZ > THOS@$ADD
Y33z bk,

T T - T

1h22m 1h37m 1h52m

Bl B UEEMARY FIA F—RMET519864
9H 7TH®D I o — BREGH®D 3 0HH DR

BX1 E1030HM0OF—3 icMES 2EBARY RS 4D
3HMOF— 2 T LR EBEIRERSY. FEI RN
R HE



O— 13 = oatgon - #8588 1= & D ok 58 S o oo 3851 3l

AXKHM—, AX¥ R. &H B. =RE®8
ML A®

Analyses of source locations of Jovian Decametric Radiation
with two-dimensional long baseline interferometer

Sho-Ichi 0gi, Hiroshi Oya, Akira Morioka, Hiroaki Misawa
Geophysical Institute Tohoku Univ.

Analyses of the source position of Jovian decametric rediations have been made being
based on the three long base-line interferometer system. Observation data are analysed by a
conputer system after A/D conversion of the observation data employing algorism of automatic
fringe phase analyses. This technique has improved the sensitivity of the position decision
and capability is obtaind to handle for very long time phenomena; we can use even for the case
of low S/N data for identificatlon of the position. By analysing many cases of the inter-
feroneter data, we have also accunulated data to identify the criteria for disclimination of
the fonospheric disturbance effects; thus the source locations of JDR can be decided more
precisely by knowing the lonospheric conditions.
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Sinmultaneous Observation of Long Baseline Interferometer with Polarimeter
for Studies on the Generation Mechanism of Jovian Decametric Radiation
Hiroshi Oya and Akira Morioka

Hiroaki Misawa, Sho-Ichi 0Ogi,

Geophysical Institute, Tohoku University

Simultaneous measurement of source locations and polarization for Jovian
decametric radiation (JDR) have been made since 1987, to investigate the
generation mechanism. By fringe phase analyses of the long baseline interfero-
meter with polarization analyses of wide-band polarimeter, two sources located
at & northern and southern polar region of Jupiter are identified with respect
to Io-A source. The sources at the northern and southern polar region radiated
JDR with the polarization of left-hand sense and right-hand sense, respectively.
The resulted evidence suggests that observed Jovian decametric radiations were
originated as L-O mode.
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Dayside Magnetosphere

BT B

—15
o—1 MIWEBEH OB
A R, X8 —. BH 1. K.Takahashi
( A8 ) ( APL, John Hopkins Univ. )

Characteristics of Impulsive Magnetic Variations

H.Kawano, S.Obhtani and S.Kokubun

Geophysics Research Laboratory, University of Tokyo

in Dayside Magnetosphere

K.Takahashi
The Johns Hopkins University Applied Physics Laboratory

1ppulsive magnetic vartations ( FTE like vartations ) in the dayside magnetosphere, detected with
AMPTE/CCE, are statistically examined. The characteristics of these impulses are summarized as
follows: The radial component designates a bimodal feature while one-sided pulse is ususually seen
fn the other components: These varfations are detected mainly on the late morning side: Applying. a

sipple current tube model to the magnetic component perpendicular to the ambient field

under the

assumption that current tubes pass by the magnetopause-side of the satellite for the most of the
events, the direction of tubes®' motion shows a clear reversal around noon meridian( dawnward on the

pornig side, duskward on the evening side ).

Relations to IMF conditions will be

investigated

tbrough the analysis of 1lIP-J data to find a clue to the driving process.

AMPTE/CCE ( apogee ~ 8.8Re, -15.0<MLat<15.0 [deg] ) iz&kD.
EHOND sagnetosphere PIC F TE ( Flux Transfer Event )
=9 ispulsive magnetic variation ( Fig.1 ) HNZHT
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events versus MLT. Occurrence is normalized
by total number (138).
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An MHD Simulation of the Formation of Magnetic Flux Tubes

at the Earth’s Dayside Magnetopause

Tatsuki Ogino!, Raymond J. Walker?, and Maha Ashour-Abdalla?
1 RIA, Nagoya University, 2IGPP, UCLA

Abstract. Dayside magnetic reconnection has been
studied by using a three-dimensional global MHD sim-
ula.tlon.' Two different mechanisms of the formation of
magnetic flux tubes at the ‘dayside magnetopause are
Presented depending on the orientation of the interplan-
etary magnetic field (IMF) during southward IMF. A
strongly twisted and localized magnetic flux tube simi-
lar to magnetic flux ropes appears in the subsolar region
when the IMF has a large B, component. When the B,
component is small, twin flux tubes appear at the day-
side magnetopause. These phenomena can be well ex-
zrl?:(::s g;t'e:a:tlg:.lrla.llel ma.:la.gnetic reconnection and also

wi i
R Copster eVents-sever observational features of the

We have solved the MHD

) I ! and Maxwell’s equations
zth hlgh spatial resolution in the northern he:ﬁsphere
a8 a.anltml value problem by using the modified two
" :; be:.x—Wgndrpﬂ' scheme. The magnetic Raynold’s
By e, Wl!ldl is the magnetic diffusion time divided

y : A}fven transit time, is $ = 200 ~ 2000.
. solar magnetospheric coordinate system was used
g: xglx: simulation. é& uniform solar wind with number
peratu); en.i_lp =5/cm3, v.;elocity Y = 300km/s and tem-
with & o = 2 x 105K flows into a simulation box
0, o aun{fonn IMF, Bryp = (Bz, By, B;) = Bryr
v 080, sind), where Bryp = 5nT and -z =z, =
a:oz—_-_ ::_.2512,:.': Freedboundary conditions were
.~ Z0,¥ = %y and z = 23 and mirr, -
;l':icondltlon. was used at z = (. Moreov:i' ';.m;ﬁ-
neuofl;)espt;i-?l‘: fixed boundary condition was imposed
a (N NeN - The MHD equations were solved on
the bzuntl, ) = (96, 96, 48) point grid except for
Az = Ay _&ryA zgndopscilznts. dT}lxle spatial mesh size was

Ay= = U.olle and the time step w

as At = 1.87s, where R, is the radius of fa.rtf selected
pe;lx‘:iz typets]i of magnetic flux tubes were formed de-
Whan tghanM ; hasF orientation during southward IMF,
a large B, component in Figure 1, a

solar region. Whe e IM“; glbe appears in the sub-

: component i
twin flux tubes appear at the dva.ysidep magnel:o;:r:sli’
These ch‘aracteristics are consist ,

ent with
from antiparallel magnetic re<:onne<:tion.those expected

ward IMF (8 = 210°). The di i i

field lines in the wide 1hroaterggzﬁr;:z::llgezmagnel:lc
cause of the combinations of viscous convegtioc:u: tlf-
:nzgnetopause and magnetic reconnection at high Iat.i'f

ude antiparallel field region. The twisted sin lge

netic flux tube is approximately formed in the gire::?g_
given by the vector summation of the normal vect u:n
the IMF a.nd the normal vector to the geomagnetic gl' ldo
The field aligned current in the flux tube always ﬂg ;
ﬁ.'om dawp to dusk. The B, component has a bj lws
signature in the z direction near the subsolar regionpg. a-;
B,! and B, are intensified while p decreases. Ther:af:re
th'ls flux tube is similar to the magnetic flux ropes . The
width 9f,the flux tube is about 3R, in the z directio;l and
LSR. in the z direction. Magnetic reconnection succes-

sively occurs on the dawn and dusk sides of the magnetic
flux tube. Then, the magnetic flux tube separates into
northern and southern pairs, and the northern flux tube
convects northward with a speed of 60~100 km/s while
the southern flux tube convects southward. Moreover,
the spatial bipolar signature of B, for the isolated flux
tubes, which is almost normal component to the mag-
netopause, is always positive in the northern half and
negative in the southern half because the field aligned
current J, flows from dawn to dusk. Therefore, the
satellite temporary observes a positive to negative vari-
ation of B; in the northern hemisphere and a negative
to positive variation of B, in the southern hemisphere,
and the duration time of such an isolated magnetic pulse
is about 3~5 minutes. These characteristic simulation
results are very consistent with several features of the
satellite observations on the flux transfer events.

When the IMF is more southward (§ = 240°), the
traditional dayside magnetic reconnection occurs in the
antiparallel field region near the subsolar point. Twin
magnetic flux tubes are repeatedly formed at the magne-
topause in the northern and'southern hemispheres when
the reconnected open field lines drape over the polar re-
gion. The normal component B, corresponding to the
flux tubes again shows a similar bipolar signature, how-
ever By is small. Thus the flux tubes are similar to plas-
moids. The magnetic flux tubes soon convect toward the
high latitudes and toward the tail. These behaviours
are also similar to several observational features of the
FTE’s.

t=32m ~24Re

-18Re

7
N

-18Ro |
18Ro

)
{Um; il
{
S SE;
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S

S= 7
CSs=Z7

-18Re

Fig. 1. Configuration of projected magnetic field lines
at t=32m for § = 210°.
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ON THE SOURCE REGION OF FTE-TYPE MAGNETIC SPIKES
OBSERVED AT CUSP LATITUDES

H. Fukunishi
Upper Atmosphere and Space Research Laboratory

Tohoku University,

L.Jd.
AT&T Bell Laboratories,

Magnetic spikes with durations of a
few minutes were frequently observed at
South Pole and Frobisher Bay stations at
cusp latitudes in the forenoon hours.
These magnetic spikes have "following
features.

1.6round magnetic signatures appear to
be consistent in a westward moving twin
vortex current pattern induced by pairs of
downward and upward field-aligned current

fi1laments oriented in the east-west
direction.
2.The initial magnetic variation 1is

caused by a passage of a westward convect-
tng downward field-aligned current
filament.

3.lmpulsive auroral activity is observed
¢tn the upward field-aligned current
region.

4.The speed of westward
tion isw~v3-5 km/s.

5.Magnetic spikes occur
4n the conjugate regions and the direc-
tfons of the changes in the Z component
are the same in the both hemispheres.

6.Hagnetic spikes often accompany
danped-type Pc 5 pulsations with charac-
teristics of odd mode standing
oscillations.

7.The peak amplitude is located at the

gnsP F7/PRATICLE DATA

(tailward) mo-

simultaneously

1986 vean 1791016 /200 (b)

TR L
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et
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T3 e e wpee ¥
TIRRY

Sendai 980,

Japan
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Murray hill,

N.J. 07974, U.S.A.

electron

boundary between LLBL-type
electron

precipitation and CPS-type
precipitation (see Fig.1).
8.Magnetic spike events appear to be re-

lated to tangential or rotational discon-
tinuity in the solar wind.

These characteristics strongly sug-
gest that magnetic spikes observed near

cusp regions are a ground signature of the
secondary effect due to field-aligned cur-
rents induced on the boundary between LLBL
and CPS by a passage of a sporadic, tail-
ward traveling disturbance. One possible
candidate of such a disturbance is mag-
netic islands (Lee et al., 1988) or plasma
bubbles (Southwood et al., 19882 formed on
the magnetopause during flux transfer
events.

Acknowledgments. We thank Dr. T. Ono and
WDC-C2 for Aurora in National Institute of
Polar Research for supplying DMSP particle

data.
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Fig.1. Magnetic and particle signatures of the June 28,
(a)Summary plot of DMSP F7 particle data.
An arrow shows the location of the boundary between LLBL-

DMSP F7.

type and CPS-type electron precipitation regions.
from the Greenland chain (after Friis-Christensen et al.,
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1986 event.
(b)Magnetic footprint of

(c)Magnetograms
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HO B, BMEX (WAXE). J.D.NINNINGHAK(SRI)
PARTICLE ENTRY AND FIELD-ALIGNED CURRENT IN THE DAYSIDE CUSP,

S.TAGUCHI and M.SUGIURA
Geophyslcal Institute, Feculty of Science, Kyoto University, Kyoto, Japan
J.D.WINNINGHAM
Department of Space Science, Southwest Research Institute, San Antonio, Texas, U.S.A.

W? have studied the latitudinal range of electron precipitation in the
dayside cusp field-aligned current region under quiet conditions, using the

Dynamics Explorer 2 data. It is shown that the region of precipitating electrons

;g relatg_ed to the distribution of field-aligned current near the cusp. When the
ield-aligned current region.consists of a downward current on the equatorward

part and an upward current on the poleward part, the cusp electrons are observed

izsboﬂf of these two parts. When the directions of these currents reverse, the

curge:teCtrons are mostly observed in the equatorward part, i.e. the upward

those ofrefion._'rhese diat.;ributiona of field-aligned current are related t?

of IMF B e :Ctrlc'fields in the magnetosphere which are dependent on the sign

the cu Y . possible explanation of the difference in the relationship between
8p electron precipitation and the field-aligned current distribution is

offered in terms of electric fields in the entry layer.
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ReconnectioniZ & DLow Latitude Boundary Layer DEZER

FORMATION OF THE LOW LATITUDE BOUNDARY LAYER BY RECONNECTION

A. Nishida

Institute of Space and Astronautical Science

%e propose that the Low Latitude Boundary Layer found inside the magnetopause
is a consequence of the dayside reconnection process. Reconnection on the day-
side magnetopause could occur not only when the IMF polarity is southward but
also when it is northward, but in the lalter case open field lines intersect

and re-reconnect. resulting in closed field lines filled by solar wind plasma.

BABOEREHEREoI<SAHAMKE., XB
BFS AR BABM SIS A e AEST D HE
FHYv. TOBEFSS5 X< ik Hagnetosheath @
ABRCABRBOHBETHITWVWS. T DOHK
ttLov latitude boundary layer (LLBL) & B
AhTWd. BABEAE I H T DHKelvin Helnh
JtzFRERABRAIPLIBABADOEBDROE
FEELIHEDBZ LB TEDA. TTXATOR
sgBsEsboTREL. EHEITTLLBL
EBATHIZLETE RV,

ABR:BAMOEH & L reconnectionic &
TR HoTWB., ABBRSS5XTEZS5L
oo B HIBIL T THABIKEAT S
2L HFTCEDHN. LLBLEAR B A SO T v bre
comnectionC R MW T ELVWEHEZ D > T 5,
thid,. NP DB&EAILHZTDE ZTLLRM X
hWBEWHIZ 2 THBD. INF it =EH el
kipolar cap DB A EVTAINF & DA 3
LI BAREEDZDPEY . BREORMABEAL
ADKBB S5 X2 % AdreconnectionT i i
geEh.

ZHK, IWF BHEALLPNEZOHRICIE. BRED
BABEBARAECILE 5 /= { reconnectionH $ &
AnVWHDES D M, 5Mreconnectionld 5
TBBOHTHE B DELTEAD HE, L
L, BECRERIFTHRVWEAS OM T Hreco
snectionBBEBH LT hTWDH. EITRITH
£, IF BESFE M S OBEDABER T R IVF¥—
NRABEASPBAMCERVWDTHD. Thin
6., LEMEINF HEMXE R A B MK R @ Treconn
ectionE BT ELBXATRVWOTHERZWA.

F2C. FTROEFINERSEBL =W, INF »
JtrM = EE DL XKD, reconnectionli £»o T
EMERABEADABBR SIS ATOHAREE
5 (A) . L2ALZOBAKK. 2o R
HBEILADPOIDOBBARWV. pHE-
=% H & L re-reconnectd 5. T bbb, INF
OB BRBDOBHIBLLBTCHRTS (
B) . coRBERE-BRABo TALE) &
HBECR. ABBEHOSSXIHHFELT
WB., 2O FPSXTRABE»SK-H F&E
ko THEBRAZSLRBEIL, RABL@
ANDHhSBREINS.

LLBLOE = i IHF B cik# L. 1HF #L®
2B OIESAENW., Thik, IHF EEED0H
akiE (A) CwRT &2 nFoERHIB
ﬁmﬁm‘:#bﬁ”roné#rnfﬁbﬁ. IHF
RAEpiciE>h o 2B H&Kpolar cap
KR TRANTHLLDT, BERELEAY
AFHRW,

Reconnected field lines on the dayside magnetopause
in the northward IMF case. Open field lines a and b
produced by reconnection intersect and re-reconnect,
resulting in the closed field line ¢ and the IMF
field line d. The field line c filled by the solar
vind plasma is suggested to constitute the LLBL.
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Large-scale Current Systems in the Open Magnetotail Boundary

S. Ohtani and S. Kokubun
Geophysics Research Laboratory, University of Tokyo

This is the first observational report on the large-scale current systems in the plasma mantle. The
magnetic field changes in direction in the plane perpendicular to the surface normal at most of boundary
crossings. Such rotational changes can be ascribed to the field-aligned currents flowing in the same
region as the frank current flows. The distribution of current polarity and dependence on IMF suggest
that these field-aligned currents are parts of the current system observed poleward of the cusp region.
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Fig. 1 Hodogram of magnetic field in the (a) tail lobe, (b) plasma mantle, and (c) magnetosheath in
the boundary coordinates.
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Iimaging of Magnetospheric plasma il
K. Tsuruda (ISAS)
T. Ogawa (Tokyo Uniwv,
Feasibility of magnetosphere imaging by means of resonance
scattering of the solar UV hy the magnetospheric Helium
jons at 304A was studied. Helium ions are relatively

concentrated at
sheet.

the magnetosphere boundary and at the plasma

0.01~0.1/cc, it seems

With estimated density of Herium ions,

possible to obtain images of the plasma sheet and the

boundary layer with spatial resolution of a few thousand km,
if we fly a UV telescope of 100cn aperture to the orbit of
20~30Re.
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ENERGETIC ELECTRON FLUX IN THE OUTER RADIATION BELT AND
GEOMAGNETIC ACTIVITY

Tsugunobu Nagai
Meteorological Research Institute

One of the characteristic signatures for the outer radiation belt
electrons in association with geomagnetic activity is a flux decrease
during an initial phase of enhanced geomagnetic activity. A decrease of
the magnetic field intensity in association with Dst development may
cause this flux decrease, however, the flux decrease does not follow the
Dst development in some cases. The magnetosphere is often compressed in
association with enhancement of geomagnetic activity. It is proposed
that the electrons in the . outer radiation belt are 1lost through the
Mmagnetopause that moves inward on the dayside.
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INTENSITY NAPS OF MEV ELEVTRONS AND PROTONS BELOW THE RADIATION BELT
T.kohno. K.Munakata. K.Nagata. T.Doke. J.Kikuchi. H.Murakami. A.Nakamoto. N.Hasebe
Riken. Tamagawa Univ.. Waseda Univ.. Rikkyo Univ., Ehime Univ.

The global distributions of energetic electrons (0.19 - 3.2 MeV) and protons (0.64 - 35 h_'eV)
are shovn in the form of contour maps. The data were obtained by two sets of energetic particle
telescopes on board the satellite OHZORA. The observed altitude range is 350 - 850 km. ‘Ten
degrees meshes in longitude and latitude were used to obtain the intensity contours. A.plt.c_:h
angle di:tribution of J(a) - J(90)-sin"a with n = 5 is assumed to get the average intensity in
each mesh.
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ONE FULL-YEAR MEASUREMENT OF ION-DRIFT IN THE IONOSPHERE
BY THE MU RADAR

Yoshiaki ONISHI, Toru SATO, Shoichiro FUKAO, Mamoru YAMAMOTO, Toshitaka TSUDA, and Susumu KATOQ
(Radio Atmospheric Science Center, Kyoto University)

We have made a series of observations of the ionospheric ion-drift velocities by the MU Radar from April
1387 through March 1988. These observations were scheduled about 48 hours every month. This is the first
time that one full-year observation of tho ionosphere is made using the MU Radar. We have analyzed these
data and have drawn an average behavior of the diurnal variation of jon-drift at mid-latitude in Asia.

MUV—¥—ick 3RMBIS (Incoberent Scatter) ALL YEAR AVERAGE
BELLTR, 350~ F2AIEhTNS. RIEE NORTHWARD (PERPENDICULAR)
BH. BF 14O BEEN, TLTIEYFYT FOR o T T T T
wTH s, 20|

1987%®, bhbhitMU V—¥—~kd&n, co4
ZYFYyy FORNEIEEEA4 8 RMOMETHF -7,
ChigMU V=¥ —kismgmEmne: LTk, ;dTo

VELOCITY (m/s)
o o o
{ ]

:Z::T%é. Q:hBO?-—‘S’(DﬁﬁEﬂR')hT (a) -3 ‘c;:s olsLoéfL Tl;:le ;i:ur)1ls z:1 00
13 VR U ]‘0‘"1'\”[/‘7‘1‘”«1%‘3& 'Jﬁfﬂ—'r-:' EASTWARD (PERPENDICULAR)
—oAcr(aamuun)&mﬁL.:nxoz—Aﬁ 0 L I I I I I I
ROKY 7+ AR RDECOTH 5. KEAM20° TX 7 oF ]
BRI ABRO — ATOMMABEE— L moTED, £
SRERNLTIRADOKY 7 M ARERDE, £ 2, S %
INEBEOMBESRT 52, MeomMic 5T g
@WMQHESﬁIBMEKgqgo (b)  -solustostoitioiivatsit it
9EET, MU V—Y-0337 7 hmummic s iy © o OGLOCOAQL TME (r::ur)w o
SRMEIF> kY FORHWBRMERD ST & i@ UPWARD (PARALLEL)
EB0E. $8b5, MMNTDLARROS S, HAN
oRQOEEQWQiU.tk.ﬁﬂm&ﬂ%ﬁﬂt#x z
Bn6l3200~350!&!!:83764#.‘/?“}7 rDHA E
B EMEBLTEYLE, EORREML iR T, g
BERMMEN SV FYT hOAEXIE-100~4+ g
100ws BERRY, Thilh~s L Eidha nwat, (e)  pllaitliitaiitaitiiiail.,
HAE, BBVRUNIBEXLRERAR LI, Bamn 2% oo ME ey
BECOEH@MNRINTW S tBbhs, © : 203.7 - 348.0(km)
STRRLELORMI L LTRBNO—HT5 5, 1 Bl 43YFY7 FORASEL - 1£EY,
ZNSBAENEOMTERDEZ LickD, 14 kY (a) BHBEX - it BRI
7 FORBRIL, RBEOASMY 2 Y, RERERE (b) BOHMEX - Wi & KA.

WESh3LERX6h35, (c) BH®MPT - L&RI,



NI

NN

a—o 5 MU L — & — kDS
T OBE B vy RE O A R g — BT K% 3k oo W FE (0D
gagd! - ERB—M'-J.P.McClure? -8 ¥!.@B ®KE'-LXx #&'-WHE &

I MAYBUFBEHAR LY Y -
RFXFYRAREY S ABRTFENER Y 2 —

IT

G R I1E
RADAR

I A

STU R R
IN G TH

DY OF FIELD ALIGNED E UR S
THE IONOSPHERE USIN E MU (o)
Tatsuya SHIRAKAWA!, Shoichiro FUKAO!, J.P.NcClure?2, Toru SATO?!,

Toshitaka TSUDA!, Namoru YAYAKOTO! and Sususu KATO!

! Radio Atomospheric Science Center, Kyoto University
2 Center for Space Sciences, University of Texas at Dallas

We observed Field Aligned Irregularities(FAI's) in the ionospheric F-region by the NU radar during
12 nights in June of 1987. In this observation, we observed Doppler spectra, so we could
sinultaneously calculate both the echo power and mean Doppler velocity of FAl's. We found a
quasi-periodicity near the Brunt-Vaisala period (about 12 minutes at night in the F-region) in
Doppler velocities. Also we found a sudden reversal of Doppler velocities. It seems that a sudden
reversal of electricfield causes this sudden reversal of FAl echoes.

RABMUL - —2AVWTHTREILSISINBIBAY—BEMB (FAL) OBRBEITFR2o>TEE, TTK
FodS5—a2RI ML EBBILILE->TITI-—ND—BELABILREY Ry IS —FEERDBIILLRIL
ThEY., TA-NT—HEOBMER: Fy 7S5 -REOBMELIEDVWTIN—NFEbATnD. SEHIR
BMENEFAIKEDODVWTIYVRLOLWENR 2T 2>THEY, FASKE>VWTOEERT 2D,

198726 AS5BMS 1 TEKL DL 1 28O EBBAUCTE. FO>51 1KKFAITI-OHBANED
GhE, P—LFERIEAEXEAS S THY., K- LARITENIOOTHABLAXLTINS, BhET
I-OKMBIE. ERRBEL. ZERMETEL0 (20~30H5MBAAD) 5. WEMIIbE>THBFETHLID
DETHY., —BEBILFAIHLHAORFIIR LT WD,

SEARAE. BBFEKY 75 -REOHMEMRICHELE, Hlid. 198 7H6H16BFHIHNIS2
BREAITHOAERY IS -—RESR. BUOBHERUBEHET TREYEORAZRFREMLLTRDOLEDOT
53, I0ABEOAMTHEBLTIWBIRFNATLNS, “hit. EMFELEI3IS5Y - NAYSHAM
(W124) LHESTZ2LDTH 3.

B2, AE6AL14AH23BIAS24BICATTHBONERY 7S - REEE]L L ARCEDLEDLOTS

B, 23309 ERANETI-HFEFEHD. W1 SHBZLARICEELTRTIRFNXDbAIS. Zhid, )1
BORRLBILICEDDDERDLDIL S,
16-JUN-1987 01:00:02 - 01:59:47 14-JUN-1987 23:00:11 - 23:59:56
S 2 WIIN PN I I LS 2 ,//// /////// i f“ ? &
Lo < e, L ,wzx,_w*\,/l/_b.._//j LLfLL - Le LA f ‘ﬁ[l[ :
| A e, LLL L Py = J_/_/J_/__.Zl (L e T ., - ﬂl ,ﬁl(”l[’)
420 ettt i o titlle it e 500 =_J; LA LT
(s - LA, L ettt LIS S o / A Le / “/’:” rl//j
ol . Y4 e v — A/_MZ/Z/J//I L AL /” % II !Il!l
oSl il ottt M Sttt L L i /}Z[

td f Lttt LN LLS ot

RANGE (km)

AN
400 et A ALLLL. 480 LTSN
E - AL A:///I < lctteett LI/ LM lllj u,{[ N\N
=__\l‘_,\{<~,__\_w_/«_/x//_,“\¢_,//MLJj [ ", :’/'[ A \
Vd /_/7V_//J+__,-({///__/7/ AR = ” ‘ ll ,"/, /’ %/I ﬂ \ A
180 < s'. — . LI il 460 1 /['lllly
z ot A "!/J /] 7‘
pyd . yd _’ ,F '
| / N £a0F [ ! —/
1601 g /
53 ) 429
1 2 23
LOCAL TIME (hour) LOCAL TIME (hour)
(R 1) 1987681 6HIKBONE (3 2) 1987468148 ILBoHE

Ky 75 -@#EOBRME Ky 75 -REOBRME



IoIm—= s

HR A= GE B

TBEEF RO/ NHEEE (FR)
TEEE EREEE AT O LUAH

TR B ERETEe v # —

Fine Structures of the Ionospheric F Region

T.TAKAMI, _S.FUKAO,

S.XKATO, T.TUDA,

T.SATO and M.YAMAMOTO

Radio Atomspheric Science Center, Kyoto Univ.

The MU radar as an IS radar has a special feature in the fast beam stearing. Using the MU radar,we

tried to observe fine structures of the ionosperic F region in eight directions. The observation enables us to

find the horizontal propagation characteristics of the ionospheric disturbances.
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Fig.1: Electron densities at a height 358km for differ-

ent times in 8 beam directions.

Fig.2: Electron densities during 2225-2325 LT (23
AUG 1988) at different heights in 8 beam directions.
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THE MU RADAR OBSERVATION OF THE GRO¥TH AND MODIFICATION PROCESSES
OF SPORADIC E LAYER

H. Inuki. T- Ogawa. T. Tanaka. T- Kikuchi. H. Nori. S. Igi and H. Ninakoshi (CRL)
S. Fukao. Y. Onishi and T. Sato (RASC. Kyoto Univ.)

Ve made MU radar observations of the

periods of 30 May - 2 June and

the daytime

ionospheric electron density during the
13 - 15 June. 1988.

anonalously strong echoes were observed at the ranges from 600ka to
From the combined analysis of these data and bottomside sounding data

In these measurements.
1170km during

fron CRL. we conclude that anomalous echoes are generated by the combination of the

reflection by sporadic E-layers and the scattering from oceanic waves.

It is inter-

esting that growth and modification processes of sporadic E-layers are seen in these

data through the appearance of anomalously short range echoes.

which seem to be gen-

erated by the nmulti-reflection of horizontally structured sporadic E-layers.
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Fig. 1 Time height contour of equivalent electron density observed on June 1. 1888.
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TWO-DIMENSIONAL DISTRIBUTION OF SPORADIC-E IRREGULARITIES
DEDUCED FROM IONOSPHERIC SCINTILLATIONS

T. Ogawa, A. Suzuki, and M. Kunitake
(Communications Research Laboratory)

Daytime
July 27, 1986
lites.
tillations

These facts
characteristic
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May 27 - July 27, 1986

Sugge'.f.t that though the Es activities at two parts are similar
s of ionospheric irregularities (or Es ) are different.

ionospheric scintillations produced by the Es-layer were observed during May 27 -
at Kokubunji (35.7°N, 139.5°E) by means of 150 MHz radio wave from NNSS satel-

A two-dimensional map of scintillation occurrences over Japan indicates that the scin-
appear more often over the northern part of Kokubunji than over the southern
Occurrence probabilities of strong foEs (28 MHz) at two parts,

part.
are almost the same.
to each other,

however,
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QUALITATIVE D ISCUSSION CONCERNING THE MESOSPIIERIC VH F ECIOING L AYERS
AND TIE GRADIENTS OF THE ELECTRON CONCENTRATION.

T. Sugiyama®
*Kyolo University

Y. Muraoka*®

**Hyogo College of Medicine

From the MU and olher YHF radar observations. echo returns in the mesosphere have mainly found

in the layered forms, frequently consist of the lower thin layer (~65km) and the upper thick layers

around 75km. We show, although qualitatively at present, that the negative ion chemistry controlled

by O, 0:('Ag) and O, are responsible Lo form the VIF echoing layers: the sirong gradients of

electerons are produced at ~75km duc Lo the three-body attachment of electrons to O: and the sharp

depletion of electrons are pronounced at ~65km owing to the formation of the heavy negative ions.
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LATITUDINAL VARIATION CHARACTERISTICS OF TOTAL ELECTRON CONTENT
IN THE NORTHERN AND SOUTHERN HEMISPHERE DEDUCED FROM NNSS SATELLITES OBSERVATION

1 S !
M. Kunitake' T. Ogawa' K. Ohtaka' H. Maeno, K. Aikyo
1. Communications Research Laboratory

2.Telecommunications Satellite Corporation of Japan

By using the icebreaker "Shirase", ionospheric total electron contents (TEC) were
ObS(.-![‘ved during Nov. 14 -Dec. 31 in 1984 by means of differential doppler frequency of
rad%o waves (150 MHz and 4060 MHz) received .from six NNSS satellites. The observe
region ranged from Japan to Antarctica, that is,35°N to 70°S .

This  paper presents characteristics of latitudinal variations of total

e}eCtl.'oncontents obtained in the northern and southern hemisphere in each local solar
time interval.

19844118148 (HR#) »S12HA3 10 (FHTIC K £T. 52 6 KHESIIRRICK YEKE

LUSH) MET, KifTHR (NNSS) o —avi (1 50MHz B4 O OMH z) 2EHTbhik. Fh¥
NDBHEDK » 5~ HBBDE, WHDZEN Ko TS5 —AHEK (AL =150~ 3 fo00”8) RUHMBERHDSMIH
ERALVIH (TEC) FHPEEhsd, NNSSHBEWN1O000kmoOBRHEAETSD. UiA->T. FE
BRI, 1255, ISER—REOREE 1 01 51 h=22BFEIHH/BONBT L ichD.

SE. BEEWEPEREIC B ARITGERAEESIATWS. [ . B78EENS (1985) ]

RAUREL. AALEDPSEBLEET (35N~70°S) EHIFEERDEVREICHE>T WS, €IT. 5
B, TREVSONRIERFL (VYVFU—va vEick VS EREBARFTRVWE ODEPARTOD DR
). local solar time (L. S. T. ) THHLELET. TECOEBEICD:=SHEAE:EROR
BN %R 7=, ‘

Tmu:. S. T. 2 2BMHEK BT3B IBORENHDO—BTH 2. OENSHEIITHLHDBEIK N
AMTHAZEIBAT S,  BBEAORBICOVWTE. 1181 5 HMADRAKICEY 1 5~ 1 7 HiZAITY
B7%. EOMMPHBNBETSS. (MOELICERXIBTAKp 24HE) LEd-T. (3) ® (7) 0%
RFBRAFAKTH 20, BRABLIELZDD. LIEFIICW. E2AT. HHOSEFHMEHET S,
BAEBEREST DLBEHHEHK. 1 stationThHRITIE. H4L2s RMERDEALR. EDEH. B
?ggﬁgmx. BN REEHH L THEBIOTHS. MHATLLBELOR. ZOLSRHT LOMBTHSD

RHTR. BL. S. T. COLBIHDORENF (35N ~70°Sichs) OEANGEERTENNSOLE.
FOWTHET IFETHS.

TOTAL ELECTRON CONTENT NNSS
K
-~ 1984 (1) Nov.18 1208-1220 UT 131°E 3
& (2) 18 1338-1348 125°E 3
- (3) 20 1250-1302 124°E 4~
"o (4) 21 1416-1425 114°E 4~
-l (5) 22 1232-1240 119°E 2+
] (e) 22 1350-1401 114E 2%
34 (7) 24 1300-1312 117E 1~
o
k2 (3)
i (7)
1‘1
0

T2 T T i
0 (deg.) 10 20
SUB-IONOSPHERIC LATITUDE

Fig. Latitudinal varitions of total electron contents(TEC) near 22h local solar time.
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ON IONIZATION IN THE NIGHT-TIME D REGION
Tsuyoshi ISHIMINE

Communications Research Laboratory

The night-time electron density in the D region is determined by using propagation data for LF40
kHz radio waves. The production rate of electrons and the effective recombination coeff}cient are also
estimated on basis of the determined electron densities. The derived vglueg are; 18 cm “(electon den-

sity at altitude of 88 km), 4.0x1074 cm~3sec™ (production rate), 2.x107° cm sec‘i(effective recombina-
tion coefficient).
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POLISH UP DATA FORM THE IMPEDANCE PROBE
ON BOARD HINOTORI SATELLITE
2

T. Takahashil, H. Oyal, S. Wat.anabez, and K. Oyama

1. Geophysical Institute, Tohoku University
2. Institute of Space and Astronautical Science

Studies on the organization for the data base on the satellite Hinotori plasma data have
been made. In this study, algorism and system operation have been developed for automatic

identifier of data quality and data reduction.
performed. The

misdetection of UHR frequency.

. improvements are given on data area where the
Upper Hybrid Resonance frequency is disturbed due to scale oul,
Accurate value of electron density are obtained even for the

. Using the complete set of the observation date
of the impedance probe, some improvements on the determination of the eclectron density are

instrumental

precise determination of the

interfere, and

area of the disturbances by utilizing the data of measured capecitance at 400 kHz.
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ROCKET OBSERVATION OF ELECTRON DENSITY
IRREGULARITIES IN THE LOWER IONOSPHERE
Yuzo Watanabe Hiroshi Ameamiya Yoshiharu Nakamura

(I SAS) (I PCR) (I SAS)

Local i onospheric density—-perturbation
Was measured by t he fix biased Langmuir
PTODbeE onboard t he S-310-1686 rocket which
was launched at 22 :40:00 on February 1.,
1986 . T h e e lectron density irregularity
detected from 7 4 t o 131Km was frequency
analyzed t o exXxamine t he spectral—-index.
The generation—-—-mechanism is researched.
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RESONANCE CONE EXPERIMENTS UTILIZING K-9M-81 ROCKET

A. Piel', K.I. Oyama?, H. Thiemann®, A. Morioka‘ and T. Takahashi®

! Institut fiir Experimentalphysik II, Ruhr-Universitdt Bochum,

Postfach 102148, D-4630 Bochum, Germany (FRG)
* The Institute of Space and Astronautical Science,

3-1-1 Yoshinodai, Sagamihara, Kanagawa 229, Japan
* Physikalisch-Technische-Studien GmbH,

Leinenweberstr. 16, D-7800 Freiburg, Germany (FRG)
* Tohoku University, Aoba, Aza, Aramaki, Sendai 980, Japan

Results from the resonance cone symmetry axis (1) and on two radial
experiment COREX are reported. booms (II,III) (see Fig. 1). Each
Besides electron density and - antenna can be operated as
temperature measurements, the transmitter and Treceiver. For
instrument is intended for measuring detecting non-thermal plasma features
non-Maxwellian features of the the upstream and downstream parts of
distribution function. The the resonance cone must be measured
temperature anomaly at the height of simultaneously. This is done by
90-120km is discussed. rapidly interchanging the roles of
There are m i transmitter and receivgr agcording to
winter s any observations of a the switching scheme in Fig. 1. 360
temperature nomaly of __ electron sets of all four resonance cones are
ionosphere in  the mid-latitude measured each second.
of h=90_120k£n the altitude regime The antenna geometry has been
temperatures a enhanced elect?on designed for wave propagatiog angles
of the distayb high—energg tails a: = 28.7° and «: = 37.7, which are
been obsery d?l ution function have lower and upper bounds to Ehe
possible ee 1 at local noon. One expected attitude angle o = 35°
heating and :p:ination . of electron between rocket axis and geomagneylc
to current daf formation may be due field direction. The transformation
such a cage ﬁ;yen ;ystabillties. In from spin phase angle ¢ to ?he
distribution he.fnlsOtIOPiC velocity actual wave propagation angle @ w1t§
resonance co: ould be detectaple by respect to the magnetic field Iis
of a mOdifiedE; Measurements in terms obtained by the formula :
pattern ownstream interference

) cos § = sin & sin a cos ¢ + €cos O

' cos a (1)

:ig?;gt ég:; Joint  German-Japanese
cone 'expe11:; éCOOPerative Resonance The schematic of the instrument is
instrument wa: )d a Tresonance cone shown in Fig. 2. The transmitting
launched aboard thesigned, Which was antenna is sinusoidally excited at a
Jan. 25, 1988 : K-94-81 rocket on frequency of 600 kHz (0.7 V,). Part
from Ka;oshimé g a 11:00 1local time of the preamplifier and the antenna
(131° B, 310 o P CGThCenE?r, Japan switch is integrated into the.antenng
consists of an.electro:; :strument sphere. The received signal is
set of three ¢ box and a filtered, amplified and rectified for

0 antenna spheres of 2cm
dia., which are mounted on a
telescopic boom in

subsequent A/D conversion (12 bit
resolution). Each data word is
the rocket's completed with the actual position of
the antenna switch.

. ”I]F

N 600 antenna

o
é kHz switching %}D‘ hal
L |
switching’ A
tlo
T control 0
A [
] =
L T= | Pcm TELemeTRY

Fig.1l Antenna geometry. Fig.2 Schematic of the instrument.
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ANISOTROPY OF ELZCTRON ENERGY DISTRIBUTION
IN THE TOPSIDE F REGION IONOSPHIRE

Shigeto WATALABE', Koh-Ichiro OYAMA!, and Takumi ABE?

1Institute of Space and Astronautical Science,
Department of Applied Electronic Engineering,
University of Electro-Communications

The numerical simulations of Boltzmann's =2quation have bean carried out for
the investigations of anisotropy of electron energy distribution in the topside
P region ionosphere. The cguation contains electron-electron collisions, ealectron
_jon collisions and electron-neutral particle collisions as the function of
particle velocity. The simulation results show thet the anisotropy of electron
energy distribution can be generated in the topside T region ionosphere when the
electric field or the temperature gradient exists in the plasma. The simulation
also indicates the dependence of elzctron density on the anisotropy of electron
energy distribution.
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BAORTRTRBADEEN 1. 1~1. 4fF—RIEHL<. ChORAKUBRRUHGTATECHYUIHBZZEERLTV S,
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GLoBAL DYNAMICS Of= AURORAL SUBSTORMS

Susumu KOKVRVN and “Takesi
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Effect of Field-aligned Potential Distribution
on the Current-Voltage Relationship

A, Miural and H. Washimi2
1. Geophysics Research Laboratory, University of Tokyo
2. The Research Institute of Atmospherics, Nagoya University

Effect of field-aligned potential distribution on the current-voltage relationship along the
auroral field line is studied. When the field-aligned potential difference exists locally above
the ionosphere, plasma sheet electrons with energy Eéjlql, where M 1is the electron's magnetic
coment and By is the magnetic field strength at the ionosphere, are reflected before reaching the
ionosphere and those electrons do not contribute to the net field-aligned current. Therefore, in
such a situation, downward electron current is independent of the potential difference and is
guch smaller than that obtained by Knight (1973).
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Faint Auroras and Precipitating Auroral Particles

in Low Latitude Dusk Auroral Oval
Takayuki Ono*, Takeo Hirasawa®*, C.-I. Meng?
1 : National Institute of Polar Research

2 : Applied Physics Laboratories /7 JHU

Abgstract

Faint auroral displays in the Low
latitude region of the duskside auroral
oval vere examined by using images fron
three monochromatic TV cameras at Syowa
Station, Antarctica and simultaneous
Precipitating ’ auroral particle data
obtained by DNSP-Fé satellite. Auroral
images were obtained by a highly sensitive
TV camerag using image intensifiers and
CCD deteators(1). Observation vevelengths

vere gelected from the pricipal auroral

emysalon lines such as 6300A (0I), 5577 A
(or), 4861 A (i B), and 4278 A (IN N,+) by
using interference filters, A high

sensitivity of the TV camera nade it

Possible to observe faint auroral displays
vith high time resolution. The obtained
image data vere recorded by a PCM digital

recording method. In addition the
si-ultaneous
vere

auroral particle measurments
carried out by the DNSP-F§ satellite
for electrons and ions with the time
reaolutiaq of 1 second. The DMSP satellite
data made it posaible to examine
Precipitatlhg.

"electrons and protons in a
vide

energy range (30eV ~ 30keV) with a

sufficient spectral raesolutions

(19 energy
steps),

In the low 1latitude region of dusk
side auroral oval, ve found three types of
auroral displaysg vith

veak optical
intensity. Namely they

are (i) proton
auroras, (ii) Pulsating auroras and (1i1)

faint discrete auroral arcs distinct only

in the 6300A auroral image. In

many cases,
the energy input into the

lov latitude
region in dusk sector is mainly carried by

proton vprecipitations to produce proton

auroras mainly at wavelengths of 4861 A
and 557724 (2). On the

events reveal pulsating

other hand many

features in the
diffuse auroras in the dusk sector in the

recovery phase of the magnetospheric
substorm. Comparing auroral images which
reveal pulsating feature with precipitating
auroral

that a significant intensification of

particle data, ve confirmed

precipitating electrons from the central

plasma sheet (CPS) is associated with the
pulsating auroras in dusk sector. In this
case, precipitating electrons are the
main contributors of the energy input into
the dusk auroral oval.

We also found in =many cases that
discrete auroras appeared in the 6300A
images but not in other wvavelengths. They
appeared in the equatorial vpart of the
dusk auroral oval associated with proton
auroras or pulsating auroras. These 6300A
discrete arcs correspond to precipitation
spikes of lov energy electrons simultaneously
observed by the DMSP satellite. The nusmber
flux and mean energy of these welectron
spikes were about 10°el/cm®-sr-sec and
80 ~ 200 @V, respectively. The fluxes of
electronsg!? spikes are intense enough to
excite 6§300A but not 5577A auroral
photoemigsions as detected from the
ground. Appearance region of these 1lov
epergy electrons’ spikes tends to be near
the equatorvard boundary of CPS electrons.

(1) Ono et al.; J Geomag. Geoelectr., 39,
65-95, 1987.

(2) Ono et al.; Geophys. Res. Lett., 14,
660-663, 1987.
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CHARACTERISTICS OF CNA OBSERVED BY THE SCANNING-BEAM RIOMETER
AS COMPARED WITH BROAD-BEAM RIOMETER OBSERVATIONS

Hisao YAMAGISHI',

luational Inst. Polar Res.

Takashi KIKUCHI

2Hiraiso Solar Terrest. Res. Center 3Univ.

3 3

2, Natuo SATOl, Syuichi IKEDA™, Takeo YOSHINO

Electro-
communications

Characteristics of CNA observed by the scanning-beam riometer at Syowa-Station, Antarctica
was compared with those observed by the broad-beam riometer at the same station and the riometer
network located at its geomagnetically conjugate point in Iceland.

It is found that a small-scale ( <50 km) CNA is easily detected by the scanning-beam

riometer, while it is very difficult for a broad-beam riometer.

It is also found that a

drifting-type CNA is often found by the scanning- beam riometer, while it is difficult for a
broad-beam riometer observation to idetify the drift motion of CNA.
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Fig.l Projections of the FOV of
the scanning-beam riometer and a

-—

broad-beam riometer at Syowa
gtation (broken circles) and
three broad-beam riometers in
Iceland (solid circles) at an

HEST

altitude of the absorption
layer.
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Fig.,2 Drifting-type CNA observed by the scanning-beam riometer (lower panel) and the correspondent
agbsorption curves observed by the broad-beam riometers (upper panel) at the two stations in Iceland

(TJOR and HUSA) and at Syowa Station (SYOW).
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DRIFTS OF AURORAL ABSORPTION REGION AND MAGNETOSPHERIC ELECTRIC FIELDS
- SCANNING-BEAM RIOHMETER OBSERVATION AT SYOWA STATION -
Takashi K1KUCH1', Hisao YAMAGISHIZ, Syuichi IKEDA®
'CRL/Hiraiso S-T Res. Center ZNational Inst. Polar Res. 3Univ. Electro-communication
The scanning-beam riometer at Syowa station detected a drift of auroral absorption with a
temporal resolution of 10 sec and spatial resolution of 10 km. The auroral absorption region
drifts eastward in the morning sector and westward in the afternoon sector. The drift speed is
200 w/s - 3 ko/s, which agrees with the drift of nighttime optical aurora and also plasma drift

due to the magnetospheric electric field.
ﬂﬂe—Aurx—yﬁQMMcm3KCNAmﬂéél
BASTEMT 5 - L xiiks, —H.RE—LY A —%
Dzﬁﬁﬁﬁﬁﬁﬂﬂbomﬁﬂkﬁ%ﬁlh LAVWEHROBH)
%ﬁﬁ?é@kﬁb’cwé. WEHE ORI ABimS T ILEE
rEET 3,

BREFLEH O+ —n SOBBHELT. CNAMNEH
b‘m!tﬁCNAaJc};"ﬂzﬁiéc LENMEOMRTHEL L
x. MECNA@&QMMEM‘FW’C 200 o/s -3 kn/s
(Kikuchi et al., GRL 15, p.168, 1988) cH b, EEIa
DX—35FY 7 FRE (Nakamura et al., JGR 92, p
11241, 1987) CEIBETHS, £, C OBE EHABEER
Brrazrsx=ry> FEREEE b —FF B, SHoHET
RSl —ayg 2 — — % THME h3 CNAHIRREHENE Y
Bt 59, TOBHRIBRERBE L3752 FY 7
FtH3 o Toh Y T

BIRECNAOBBIF TR (FEIBLEBY) . Fip
TERASE (FB) Ts3c EERLEPITH 2, BFEE L
Eh500m/s&150m/sTh 3, WEATE BT 34904 R~

Fig.1 Auroral absorptions drifting eastward in the
morning sector (upper panel) and westward in the
af ternoon sector (lower panel), observed with the
scanning-beam riometer.
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Fig.2 Drift directions of auroral absorption and
times required for drifting over 100 km range at the

ionospheric height.
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INJECTION REGION DETFERMINED FROM GBOSYNCHRONOUS AND GROUND BASED
PARTICLE AND FIELD OBSERVATION

Rumi Nakamura, Shin-Ichi Ohtani, Takasi Oguti and D.N. Baker
(GRl,, University of Tokyo) (NASA / GSFC)

We determined the region (LT distribution) of the injection region
by calculating the drift trajectory of electrons observed at synchronous orbit.
Electric field deduced from the average drift velocity of the pulsating auroral
patches and magnetic field model, which consist of dipole field and Tsyganenko &
Uzumanov external field model are used to calculate the drift velocity of the
particles. Results are compared with the simultaneous measurement of the ground
magnetic field and auroral activities. It is shown that the injected particles

could be closely related to the activity of pulsating aurora.
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B field : T-U modgl +dipole, (Kp 3+)

E field : E(corotation) + Ey (1ImV/m)

particles start points: (electron)

65 keV, 7:25UT, 0S33LT, 6.6Re
' 2 90 keV, 7:17 UT, 0525LT, 6.6 Re

140keV, 7:15 UT, 0523LT, 6.6Re
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Global auroral pictures from the DMSP

satellite have
amplitude

shown occurrences of large

undulations

NUMERICAL STUDY OF INTERACTION OF CHARGE SHEETS:
A CAUSE OF RIPPLES ON DIFFUSE AURORAL BOUNDARY
Takashi Yamamoto, N. Hori (University of Tokyo)
and K. Makita (Takushoku University)

In the present

on the equartorward

paper, the undulation pattern
associated with the Kelvin-Helmholtz instability
is numerically studied by using a two dimensional

boundary of the diffuse aurora in the afternoon-
evening sector (Lui et al., 1982). The crest-
to-trough amplitude of these waveforms ranges
from about 40 to 400 km and the wavelength varies
from about 200 to 900 km (see Figure 1). This
phenomenon seems to last for about 0.5 to 3.5
hours. The undulations occur during a
geomagnetic storm

development of the storm time ring current.

interval near the peak
Several satellite experiments have previously
reported intense sheared flow near the edge of
the diffuse aurora as evidenced either by
detection of large localized meridional electric
fields or by narrow regions of high azimuthal
flow velocity. It was then suggested by Kelley
(1986) that the diffuse auroral undulations are
caused by an instability of this sheared flow.

Fig. 1: A DMSP photo showing undulations
of the equatorward edge of the
diffuse aurora.

north

west east

Fig. 3: Numerical result of deformation of the
negative charge layer

particle code. In the numerical calculation, a
uniform ambient magnetic field is assumed and
the Larmor radius of a particle is neglected (the

simulation code is capable of calculating the ion

-exact motion) because of large scale of the

phenomenon of interest. The particles then
execute only the ExB drift. Taking into account
the existence of the large poleward electric
fields observed at the equatorwardbedge of the
auroral oval in the evening sector, two
azimuthally-elongated
(poleward) and positive (equatorward) charge
excess are assumed to extend along the field

lines in the magnetosphere (see Figure 2). The

layers of negative

region of the negative charge layer is assumed to
contain energetic particles causing the diffuse
aurora. Dynamics of the two charge layers are
numerically followed in time in a perpendicular
plane to the magnetic field. The numerical
results show formation of undulations on the
equatorward boundary of the negative charge layer
(see Figure 3), which are similar to the observed
ripples of the diffuse
latitudinal width of the negative charge layer is

sufficiently greater than that of the positive

aurora, when the
charge layer.

Fig. 2: Initial distribution of space charge

®Bo
negative charge sheet==——

poleward

f

" positive charge sheet

longitudinal direction
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Questions on the Dayside Reconnection, Magnetospheric Convection,
and Open-Close Boundary

Takasi Oguti

Geophysics Research Laboratory, University of Tokyo, Tokyo 113, Japan

In examining magnetic field linkage
between the outer magnetospheric
structures and the polar ionosphere,
some questions are brought forward on 1)
efficiency of the dayside magnetic re-
connection to drive the magnetospheric
convection, 2) magnetospheric source
regions of electric potential across the
polar cap and region 1 field-aligned
currents, and 3) the open-close boundary
of magnetic fields in high latitudes, in
comnection with the related polar iono-
spheric phenomena. These questions lead
to a conclusion that
1) the dayside magnetic reconnection, if
any, appears to play little role to
drive the magnetospheric convection,

2) the electric potential peak regions
in the dawn and the dusk high latitudes,

BABENBO#BBIM (HEOS 2) %
HHIHE. F—05F—NILOBHEMOZ
—BEFHHAB BN B (Magnetopause,
Low Latitude Boundary Layer) {cDZdih
BOBBFFIFLAERBBD TS X? Y — bz
BELTWALHETFEh 3, B2z — BT,
HEBETO Region 1 B ABEHFIRK 2 5
BABANBHBAE L > RERERT, CD
oEhb,

///40//?050
J/" 70 80
> Q0
~ o0
1o
o 120

o 150

and region 1 field-aligned currents
could mainly be connected with the dawn
and dusk parts of the plasma sheet
(boundary layers),

3) magnetic fields most 1likely become
open("connected with IMF") at the mag-
netospheric flank largely in the tail,

and
4) energy and momentum transfer from the

solar wind at the dawn and dusk tail
flank could play an essential role to

drive the magnetospheric convection.
In this connection, it is also shown

that a simple macroscopic idea of the
boundary layers and magnetospheric
electric nature could be almost enough
to account for magnetospheric electro-
dynamic response to the changes in the
interplanetary magnetic field.

1) Dayside Reconnection {X. HBLEZ -
TWTH, BKBE Convection IcAE 2 &HEH
AFRLTCWAERFTAMW.

2) WmBEEAIEE L LT A Plasma Sheet
@ Dawn, Dusk b EH{EINTNWS,
3) L Reconnection piE@Z->TWHET
i, Dayside Tlk# < Tail Flank & D
FEABWBHTH 5.

4) Tail Flank 2B} 5MERFIHAE
@ Dynamics [CERLAXZHEHEREZL Tw
3&FZRAbHBNIB,

ERDERVEIND,

ZB. ThicBH#LT. BREO Electro
dynanics IR BRUBABEOY 702l
TEBL2HEXNRTNEDOLEFEZITIN
£O5TH 3,

Fig.1 Magnetic field lines which connect
region 1 field-aligned currents a? the iono-
spheric level with magnetospheric source
regions. Field lines are projected onto the
equatoral plane. Numerals indicate sepa-
ration angles of the current regions in
degree from the noon meridian in the iono-
sphere.
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RELATIONSHIPS BETWEEN LOW ENERGY ELECTRON PRECIPITATION EVENTS
IN DIFFUSE AURORA REGIONS AND FIELD-ALIGNED CURRENTS

H.Nakajima,

H.Fukunishi, T.Ono,

and F.J

.Rich**

Upper Atmosphere and Spacé Research Laboratory,

Tohoku University

National Institute of Polar Research

*¥%
Air Force Geophysics Laboratory, Hanscom AFB,MA 01731
W DMSP F7/PARTICLE DAIA 1985 veAn 347101122113
e have discovered Low Energy T T e *w i!i'”" ]

E}ectron Precipitation(LEEP) events in ;'m‘(1—a) Jt'wﬂ : ‘H‘] Jn}" I E
diffuse aurora regions using the DMSP- § T % o - ﬁb( !
F6/F7 particle data. We have examined £ a0 B B .wl .
Several tens of this type of events. s, o
The characteristics of LEEP events are g .. s &,
summarized in Table 1. ¥ ) .'n ;

We have further examined the §m. Tene .
relationships between LEEP events and P R
field-aligned currents using the simul- g0y
;aneous particle and magnetometer data gm*é- --

rom DMSP-F7. An example of typical 5 orbasadad

LEEP events is given in Fig. 1. These Ch

data. 8ive wus strong evidence that
Precipitating low energy electrons are
related to small-scale field-aligned
currents embedded in the large-scale
Region II field~aligned current.
Further, it is found that upward field-
aligned currents related to LEEP events
are accompanied with the adjacent
downward, field-aligned currents which
usually .exist both poleward and
equatorward of the LEEP events.

The relationships between LEEP
events and visible auroras are dis-
gussed based .on all-sky TV data taken
in Iceland and aurora imagery data from
the DMSP satellite.
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Table 1. The characteristi¢s of LEEP
events.
Location diffuse auroral precipi-

tation region (Region II)

Local Time

mainly 22h - 6h MLT

t " N N
43038 w8916 ‘w830 43930 30010 50038

Substorm Phase
Peak Energy
Number Flux
Spatial Scale

J
O%Eer

mainly recovery phase
:180 - 500 eV
10 10 cm'zsr'lsec_
15 - 30 km aE h=830km
0.5 - 5 yA/m .
close relation to stream-
ing type auroral pulsation

1

2 N 2 " " N ]
$G036 30113 30136 30130 850210 30239 30200

Ll
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22.50 22.53 22.49 22.48 22.42 22.30 22.97 22.3¢ 22.52 22.%0 22.28 2. .18 mh
Fig.l. Summary plots of precipitating
ions(l1-a), electrons(l-b), and magnetic
Bz(east-west) component(l-c) observed on
DMSP-F7 at 04:59 - 05:03 UT on December
13,1985. Four arrows in (l-c) correspond

to LEEP events in (1-b).
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FIELD-ALIGNED CURRENT SYSTEM ASSOCIATED WITH THE BULGE
AND SURGE AURORAS DURING SUBSTORMS

R A Hoffman
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Relationships among the field-aligned currents (FACs), electric fields, plasmas and auroras have

not as yet been clarified.

show a number of configuration and dynamical motions during substorms,
among the quantities are expected, depending upon the type of the aurora.
FAC system associated with the auroral bulge and surge during substorms,

Since these physical quantities relate to each other, and the auroras

a variety of the relations
We have determined the
using the simltaneous

data sets of the magnetic field, electric field and electron precipitation obtained from the DE-2
spacecraft and the image data from the DE-1 spacecraft.
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CALCULATION OF BACKSCATTERING COMPONENT OF AURORAL
PRECIPITATING ELBECTRONS — REALISTIC MODEL APPROACH
Ken KUSIDA and Hiroshi OYA
Geophysical Institute, Tohoku University

. A calculation of the collisional interaction of auroral precipitating electrons
vith net_:tral atmosphere vith the use of conventional cross sections shows that collisional
scattering is not sufficient to  produce the backscattering (up-going) component of the

flux, i.e. smaller than the flux observed by sounding rockets by factor of 2-4.

It is

required to modify allmost all kinds of cross sections (excitation, ionization, production
:f secondary electrons, total elastic, and momentum transfer cross sections), typically
y factor of 2, to make a good agreement between calculation and measurements in the

ionospheric E-

By bEE (E~F,B) wsidsr—oS5k
TRIOBREBARME. R+ H 2R ROBMH
RohTvardginw. EOBETROGHE
RBL ORI X BHAKT CIEEMBD1/2~1/4
BRUMBTER WD L, QEARBATE I EWT
TR W AREONBHIBRO ST 5L. k
BERMLOBECSWCRMES £ OBELILE
%%wtmmu&<amf56:a.&ﬁbk-b
mb.auxﬁmkwﬂﬁoﬁﬁﬁﬁmtmz<m

region vhere collisional process is dominant.

1Cn2)

c.S.

Total
Inelastic

Momaeatume
Transter

10 w0 10! 10’ 10 10° 10' 10! 10* 0 W
SERKBWTS., gy LTBE L & hie wis ENERGY (EV) ENERGY  (EV)
BHESHPBELhTHE, Z:133 KM S-310JA-9

TITHE. COBPREBGT 2= QW it >
LT, BRCAWT O3 RFOhit k8 & ORRS
E#EthAS AL, ERGIRTCRMIh:=8F
i&ﬁ.ﬁiﬁ&-:ﬁ%ﬁﬂ?‘:’ﬁ’(‘-fﬁk_mﬂﬁ’é‘%:}:0)
TEAWHR (D, TR, 2hkBF4ER. 2R
#. ?&Umﬁlﬂﬁﬁoélﬁﬁﬁ) DHEERD 388
*&hak.?—nsﬁ?oﬁaﬁum@ﬁm.ﬁ
Ei.lit\t:&éﬁ’&ﬁh. WS Rrogk By
4 ~streamiE {3 TRV,

LROZWES. HARROL RS TED AR
abwﬁ&%uﬁuﬁmbrnakw.%namﬁ
RBEFTLBAZ— DB BmESBWH. ZDLS I
LTk Shi—@EHEMns - xB Kixd. yr— A
ABWERDH (FEFAEM 2R 1T v T it % 1< Jackaann
et al.,1977iC. MBI IcHOWTIZ Dubeis and
Rudd,1876 ffi. K &3) LEhic &k RUBRTSH
3.

ok o bEBX VEBERICH LT o 0EE H

HEh, TYARMBEF VBSOS NEL B2 =
LATES,

*HALEREDY » FOF - 2 RS ISREERE
BERCLVEShE, TRKGIEN. NS
DHE < BMLET.

LOGI 1)
8.00 9.00

7.00

6.00

T T 1

1.00 -2.00
(KEV)

J5.00

.00 -1.00 Q.00

LOG(E)

-1.00 a.00 t.00
LOG(E) (KEV)

Figure Upper: Conventional cross sections (case A)
and cross sections required to reconcile flux calcu-

alion to measurements (case B).

Bottom: Comparison

L0

of backscattering flux calculated from ovserved down-
davd flux with observed upward flux, with the use of
tvo different sets of cross sections shown above.
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