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I—1 Polar Cugp Structure observed by Graanland Rocket Experiment

M. EJIRI, XK. Uchida, J. XK. Olasen and F. Primdahl
NIPR NIDPR THD DSRI

In Augugt 1976, two identically instrumented sounding rockets were launched
from Danish Meteorological Institute Rocket Range at Sgndre Strgmfjord, Greenland
(Geographic latitude = §7.02°%, Geomag. Lat. 75%). ©Plasma densgity irregularities
related to the phenohena "Slant E Condition” were observed in the E~region and
reported in the previous meeting.

Though the electron temperature probe onboard CUSP II rocket wag not operated,
an electron temperature has boen daduced from an antenna impedance value of the
impedance probe. It is found that axtramely high temperature regfons exist in the
polar cusp ionasphere, which clogely asgociated with tha enhancements in electron
density.

On the othar hand, scalar and vector magnetic fielda were measured simultaneous-
ly by the proton pracession magnetometer and the fluxgale magnetometer. In the
upleg E-region the shift of A60 n? indicatas an east-flowing Hall current of about
290 mA/m which coinasides well with the value of about 270 mA/m calculated from the
Hall conductivity of 6 s and the northward directed E-field of ahout 45 mV/m mea-
sured by the DC E-field probe. BY-variatione indicates the down-going sheet currents
betwaen 200 and 215 sec and from 250 to n270 sec. Up-going currents exist from 215
to 250 sec {“15C¢ mA/m) and frow 250 to 300 sec, which coinside with the enhancements
in electron density and temperature.

POLAR CLISP STRUCTURE ORSERVED BY THE SOUMDING ROCKET: CUSF (1.
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1=7 The Mean Electromotive Force Generated by Random Hydromagnetic

Waves in a Collisionless Plasma and Auroral Particle Accelaration

Tomikazu Namikawa, Hiromitsu Hamabata and Yasusi Hosoya
Department of Physics, Osaka City Universgity

The mean elactromotive force gensrated by random hydromagnetic waves is calculated
by using Pourier analysgis methods for the cases of an incompreggible Hall plasma and a
coempragsible plasma with finite 8. It is shown that in the case of a Hall plasma the
a-effect can exigt in the interaction batween two waves which propagate in opposite
directions and have AdAifferent phaze velocities and saveral new B-terms are produced by
the Hall effect, while in the case of a compressible plasma the a-affect can exist only
in the interaction between the Alfvén mode and the fast or slow magnetoacoustic
modes. The results are discussed in the context of the substorms in the Earth’s

magnetogpheres.,
Filg. 1 illustrates schematically the auroral particle acceleration and the arc field

aligned currents by the a~affect electrametive forece. Our theory is consistent with
the following characteristica of observations of accelerated electrons (Whalen & Daly
1978) which are inconsistent with acceleration by guasi-statiec electric field, e.q.
double layer (Wanger et al. 1980).
(1) Field~aligned electron enhancements are not monoenergetic but occur over a large
energy range (0.5 = 60 Kev).
(2} The large field-aligned enhancements oeccured at time when the energetic electron
intensifies wore changing rapidly. These regions were found to coincide with edges
of auroral forms.
(3) Only small field-aligned enhancements were detected in the center of the intence
Precipitation region (auroral axes).
The characteristic (1) is explained by the field-aligned electric field which exists
in the arc and outside the arc. The characteristics (2} and (3] are explained by the
fact that the field-aligned acceleration is perturbed by random wavea in the arc, but
hot in the edges or outside the are beécause there ara no random waves.
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Ridler Effect in a Collisionless Plaama and Field-Aligned
Currents in the Magnetotail

Tomikazu Namikawa and Hiromitau Hamabata (Dep. Phys., Osaka City Univ.)
and S. Matsushita {High Altituda Observatory, NCAR, Boulder, Colorada)

Tha moan electromotive force perpendicular to the mean current (Ridler effect) by
randem hydromagnetic waves in a collisionless plasma is derived. The rasults are

applied to the field-aligned currents in the Earth’s magnetotall. TIt 1s shown that the

Radler effect electric fiald is large encugh to give the cbsarved wvalue of the field-
aligned currents and can be identified as a posgibla source for the field-aligned
currenta.

A shear flow can be approximated by a local solid body rotation, the Rgﬂlﬂr—ﬂffgq;;t
electric field by random HM waves in a rotating plasma are calculated supposing

atatistically homogenecus and isotropic spectrum tensor of random veloclty field.
- _ Ar =

where Iy = - 2 {"__E_Ef). 4k < 0 and E{k) is the energy spectxum function. The order of
magnitude of E and the field=aligned current jﬁ, driven by E are 3 1078 volt/m ang

1.3 x 15'5 A ;’mz near ionosphere which is larger than the obasrved value of ig™® A/
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1—9 The Mean Blectromotive Porce Genarated by Random Alfvaén Waves
in a Collisionless Non-~Uniform Plasma and Fleld-Aligned Currents

Hiromitsu Hamabata, Tomikazu Namikawa and Yagusi Hosoya
Department of Physics, Osaka City University

The mean alectromotive force produced by randem hydromagnetic waves in a collision-
leags plasma is investigated taking into account non-uniformities in the mean magnetic
field, fluid velocity and plasma density. It is shown that the mean electromotive
forcae assocliated with gradients in mean quantities and the helicity spectrum function
of the random velocity field exists and has a component parallel to tha mean magnetic
field which is asgociated with fleld-aligned gradients in mean quantities and density
gradients parallel to the mean £iow. The results are discussed in the context of tha
field-aligned currents in the Earth’s magnetosphare.

E = uﬁf + ugﬁﬂ +aaB % (¥ x B) + E:ﬁﬁﬂﬁ + Eﬁ;%
+ 8a8 % (F x B + viF 0 + vaB@-Do + valew, (1)

The order of magnitude of the field aligned potential difference by ﬁ, term i1
gevelal kv, The ordar of magnitude of the field-aligned curraents driven by the first
term in (1}, taking the electron number density n = 10 cmna and the electron velocity
Ve = 107 cm/2, ia 1.6 % 1ﬂ'sagmz near the ionosphere which ig larger than the observed
field-zligned currant density of 2.5 X 10~ A{hz {Iijima & Potemra 1978). The currents
driven by the electromotive force given by (1) may explain the region 1 and 2 field-
aligned currents and the currents perpendicular to the magnetic fiald as illuatrated

in Pig. 1. #ig. i N Harang Discontinuity
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| =10 Field-alignod E.M.F. and potential double 1aycrs
H. Murata

Department of Physics, Hyogo College of Medicime, Nishinomiya, 663.
¥e assuma that thewe are two groups of particles present in the double layer, namoly amblent ions
and agbient electrons including besm ions and boam electrons, respectively. The cénter-of-mass velocity

for each particles muat satisfy the equation for continufty of miss and the somentum transport equation;
Wat ¥ ?-(nu\ru'] s =R {1}
W3 0t + v WIv,] « Qmv, + Vin T 0 = n (e B+ v 4B - m.g + £ (2}
where index af{se or 1} denotes electrons or ions, Q:lonizations per unit volume and time, R:rccombi-
nations per unit volume and time, T:temperature In energy units, P :force per particle of species a, due
ta ecollisions with other particles, gi:acceleration of gravity, 8,= -&, = e:proton charge.
R where L js mumber density of arbient & particles and oy 1% of boam o particles.
The mean velocity of & particles is Vo @ (Mg Vg, * 0 ab¥or) s # €3)
where ¥, is velocity af agbient & particles and Vot it of boas o particles. We assume that
“ﬂ‘na"“nl "'u"ﬂ: Va1 E=ELE BaB By , Tﬂ-'Tﬂ*Tul and. Py =€ 4 Par o+ @)
whera — shows stesdy component and suffix 1 1s small perturbed quantity. Then we hava

By ® Ty * Ogp = Ry (b + B (where €, & Dy /Ry $<1), ngy = ny,, (beam « parcicles are steady),

&
'I-I" - I:F \f - ﬂ.:h"'ahy_ ua.L* t’u.".uhg rc:-..ar 0 for smbient o particles), and ?m 1“: <1}, (5)

gsing (1} ~ (5) under a cartesian coordinate system (the z axis is taken along 4 lino of forcey
we obtain the follewing relations for steady state;
E';’ terms: T,,00,./%z = iy (eofr + 2 M¥agy ¥ B ly - ¥ /32 + F )

ﬂl - Jay
other terms! (-ub ’uE "ub,p'} E!nﬁhfﬁz * n yie Eﬂ. + ¢ [V, X B, 1y " L I rﬂh‘,] ;

(6)
{7)

i to coherent ambient plaspa age: i
where {v,,, X B lyis steady field-aligned electramotive force due $¢illatjgy,

n.= Tiy, =4
(for example, If{ standing oscillation along a field Line], Wu_i. Ting = 0 and 5L, are assumeq,

AT = m T ¢, Ty, and Py aa by TEPTESONT 211 other temms. We also obtaif
W,T) = e, X B (8)
for the case of Ex= 0, ﬁmj:?}F“J_' 0, 2.4y = 0, and Rfad” ©
From the Paisson eq. € dfp/dz = e(@, + Mgy = My = gyl (9

with (6) and (7}, we have
(/2)e, (& @) - '@ = Fea) - B0y - | “Giolvgyy X Byly - Tyelveqy X Bilghdz
f:‘_i iyt TFapdt v (ByF B (103

= e, - 2
where Flz) = T, + 2T - E“‘i“iﬂih‘“hﬂ + B E N Vopy ) (113
We may chaose the altitude heh (v 1 Rg) such that zs0 at the lower edge of the double layer.
From observed field-aligned currents in the auroral zone, J % nﬁb eb Ml . The energy of
precipitating electrons is about 10 keV. Then Fﬁb A5 X 107 [m” j, On the other hand, EEE = (1 - 50)

X mﬁ [m"s] after Calvert [1!&1]: for example. We may estimate EE to be 0.5 - 0.01.

“Calvert, W., The aurorsl plasma cavity, Geophys. Res. letet., 8, 919-921, 198l.
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1—12 Frozen-in Disc Wind in the Jovian Magnetosphere

Ea #HEF  AE B
(Bamkdsax) (k. z)

$ 1. Introduction
RELAR ) disc Mol 7 7 K 2 #8885 sk, (Jovian olisc wind) £ L ThHS %
FERMeLTE:, LIL. BMBLLT %m condition WKELS KAV, Eo=\fBa
@RNKELRD Y. CHERIANNDEFNBNECH I wl(VxB)=0 o ffd 228 L
il o) butk motion pMMEKS S S LAEBALHAL G, TU, AL ¢
FURARRL 0 TERE T D,
§ 2. c _Wind Solution under the Prozen-in Conditien .
dige J'i‘- i? &) l:u.lk mwﬂnr?. iﬁﬁj @i#‘ﬁ l'i-. W‘?}F= ]'_::'é-vp (13,
dzvfﬂmi?ﬁ}#a ), P=Mk};ﬁ£}; rot( ﬁxﬁ)—'—ﬂ/;th ;néé=§.1{ *:;H divB =0 (4
TH Y. BRAVWCRESNHBLL T, Br=8r (5r VAR, Bs=Beo (=), A= aretan
EAZD(DRRT X ~ £)o Bal WOXHH ERRI DE S5 KRBT 4LB, EH&ML;*:-_;,;;—?
MERLOMBL LT, (r=V) ZACER LRI DE S (X-bpeortial point)d. Lip o
FEo b, ¥4 4880 aritical lne) L5 ) BRIAD eritical solution AL L 48 %
SeHHALE. LHALEL AR L  EE RIS EEEADE I 4 - b <
wm"gm J{i wfmt’.sa’uéi&: :ﬁ{‘ﬁﬂﬁnj B E-!Gtikﬁfi ﬂﬁﬁtm Az tﬁ%\@& Alﬁ'.,
bulk, velacity ﬂ?i‘[’gﬁ%ﬂ ~HFIRFR 1. LR T o SR N criticaf solutron,
THY . Avdftontical lme BB, S0 case = RIIRAM (Voo 2¢okmg V14, )
LAATHAR B ZRINTVD,

§ 3, Convection Model of the Jovian Magnetosphers
disc wind v2 Frogen-in L% aloseol frald lrnends Tk L g
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] —13 Joule heacing by corotacion enforcement current (revised) Y.Watanabe (TSAS)
AMdahida (I5AS)

In the previcus intultive zaleulations (see proceediog of the apriog {(69th) mestiog. puge
&4,1981,Tokyo) , transport of the asgular momentysm 1a not directly ralated to the Alfvan wava
axcitacion. Tha reflection at the fenocaphere and the traasic time of Alfven wave
propagation were not consldered, though the former effect hes been shown to be important.
Howevar, the hesting rate would peak atill around the lacitude of 73°=75° in the fonosphera,
becausa this peak was dus ta the plasma denaity grajient in che magnatadice and radial
displacement of the placmda thercin. Greater hasting would occur again during compression
than duriog expansion, becausa the diffarenca of these two csges 18 due to the ratico of che
final to cha inirial radial distance of the field 1ine. The motion of the plasma ia
previously treated as that of a frozen—in plasma in separate magnecic flux tube. Thersfore
caleculation of a plasma motion in a typlcal magnatic flux tube will be sufficlent for
estimara of a typilecal local heating rate and slao ovarall heatiang rate.

In order to reduca tha equation to mathematically tractable form, we assume following
simplification ;{1) O=th order magoetic field ia atraight and constant, (2) szimuthal
valeelty 1 Aindependent of radial distanca r, {3} all quantities are dudependent of
azimuthal asngle ,and (4) there fs oo vercical motion, i.e, ¥V =0. ¢1) and (2) are new basic
apsumptions. Basie equations are "'"

0t Bw

2
B .2 2. W .l M
s A% g | g, ' ) - o = {z=RL
o . d1p 1 {0<=z<RL) o | d_j ; 1—5"’{' 20,41 g-,—%_i i ui-"“] (3 ?_ 3¢ tonaspiere )

e
dr
{ £: displacement of u field line which has only ¢component § v= -:% = T8y Vo=~ jg ipimase density;

¥m: height fntegrated mada denstity in the dise;L:height integraced sonductivity;Rimeen radisl distance)

Ha have also exsmined the exiatence of the parallel poteantial gap Vpara near the
foncaphere after Lyona[l981].and Knight[1973]. If tha current density parallel to the fiald
lige Jpﬂi?zm\::dl & critical currant density which is the saximum current densicy
en (T,/2mn.) (T, : temperature of tha fonmospherie ion) carried by the fonospheric iom, the
pnrﬂic.l ainetti-: *:l‘.ald should axist 1o order to close the civcuit acd pracipitate the
il-m:l::l:'nnﬂﬁl'.ﬂ the ionosphere. This maxistum cscpent danﬁj.:rﬁiu eatimated to be 1-2x10 ~ Afm
for Y =10 K acd the lonospheric ion density n~ of 5-10x10" ([Fieldbs et al. 1976.; Atrays
and Qiﬂrlhl.lﬂ, 1976] Thia current densicy may be somewhat overestimated. The current Jpara is
approximated by EisinﬂJq}E fR12in836(8: colacituda) Jwhara J. 1s gives by cur wodel
caleulation to be 0.5%X10 ° A/m2, and can exceed the critical demsity, if the J, changes
mora cthan 200 eiies wichin the laticudinal extent of 1°. Thia would be pﬂlﬂiblﬁ s though
critical , at the lower latitude sdge of current ayeatem for the expansion , and at the pola
for the compression.

—— e a0, Laft : Motion of a field line {plasma)
weie A -0.3 in the fonosphere {upper panel) and in the
=== Ra 0,7 dise (lowerpsmel). R presenta the ionogspharic
- s e =0.8 reflection coefficient. Curves represent the
] == R -0.9 normalized sogular veleeity difference from the
[T = = = f= =10 corotational velocity for different R's.
x @ — e,
el e fié. o1
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19 Dynamic Spectral Studias of Pc 3-5 Pulsations
Observed Near L=6~7

Flday g w"RE  eRKF AT B4
(Aot , #35K) (ARteaft) (4adeaf) (R3FK)  (£FHK)

Dynamic spectra of magnetic pulsations observed at the geosynchronous orbit
by ATS~6 satellite and ground stations, Syowa{L=6)}, Mizuho{L=7} and Husafell
{conjugate station of Syowal are examined by using AR {auto-regression) mathod,
It is revealed that Pe 3 to 5 magnetic pulsations show dominant spectral trends
throughout the daylight hours, which exhibit a harmonic relation. These harmonic
spectral trends are identified almost at the the same frequencies both at the
satellite and the ground. Each spectral trend corresponding to tha pariod of Pc
5, Pc 4 and Pc 3 exhibit the oscillations of fundamental, second, third and more
the higher harmonic modes, respectively. The spectra of Pe 3 contain twe and
more harmonic modes extending to the sixth node. This fact is atrongly support-
ed with the examination of phase relation of each waves cbserved at the conju-
gate ground stations. The harmonic trends are claarly seen in the east-west and
north-south component of the magnetic field in space and at the ground, respec~
tively.

These observed facts suggest that the magnetic pulsations in the period range
from Pc 3 to Pec 5 are considered to be harmonic modes of standing oscillations
of shear Alfven wave along the resonant field 1line.
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Universal Time Varfation of 6300 A Auraral Emissions

J.H. Meek (GAL Unfv. of Tokyo) and G.G. Shepherd {York Univ. Toronto]

15152 6300 A data were analysed for the quiet period Dec. 9-13, 1975. The maximum emission
intensity *auroral oval® fits a circle of approx. 15 latitude degrees, offset fram the 250 km
altftude position of the geomagnetic axis by 4 to 5° towards Olh to 02h local geomagnetic time.

A table of intensities (x 10 R} for each gecmagnetic hour araund the auroral circie, for each
pass (approx, every 1h S2m UT) shows a clear dafly universal time pattern. Defare noon UT the
peak intensity ridge has a single maximum (12-16h LGT}. As the geomagnetic axis starts tilting
towards the sun, the peak splits into two which migrate around the circle reaching 9h and 20h LGT
at about 18-20h UT. The geomagnetic axis is then starting to tilt away from the sun and the

intensity generally decreases.
.1 &
The data for 5577 A and 3914 A from the same satellite have different characteristics and

do n
ot fit an auroral circle. Their emissions occur more poleward in the night sector and more

equato
quatorward on the dawn side. Generally the intensity of 6300 A {5 about a sixth of that of

5577 A
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Latitudinal Variation of Chorus Frequency Observed in the Pelax
Topside Ionosphexe

BARTA. PG SIME. R  (RIRHER)

T. Ondoh, Y. Nakamura, S. Watanabe and T. Murakami (RRL)

Latitudinal variations of chorus frequency observed in the polar topaide lonosphere
have been analvsed by using 20 ISI§ paases of VLP data received at Syowa atation,
Antarctica for 1976 to 1980. Tha ISIS VLF passes used contain relatively long
extent of chorus appearance in latitude. Some choruses started from narrow-band
hiss as Xoon{l981} pointed out, but othar choruses occur independently from the hiss.

The chorus frequency observed on the dayside (08 - 12 Magnetic Local Time) decreases
with latitude at invarfant latitudes from 55° to 65¢ as well ag that at mid-latitudes.

In the dayside polar ionosphere, the chorus fregquancy decreases very gradually with
latitude. Apparently it is rather steady with latitude in geomagnaetically quiet
conditions of Kp% 2.

However, the chorus fraguency increasas sometimes with latituode at invariant latitode
sbove about 60° on the dayside (06 - 13 MLT).

The chorus freaquency obsarved on the nightside (01 - 04 MLT) has almost no change

with latitude at invariant latitudes above 60° and it ie independent of the gecmagnetic

activity. kux
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[—62 Tha Japanese Balloon Campaign at Andgva and Stamsund in March 1982

H, Yamagighi, T, Ono and H. Fukunighi
National Institute of Polar Regeareh

This campaign has been astablished by the National Institute of Polar Resaareh
as a cooperative project betweaen NIFR and the Royal Norwegian Council for Scientific

and Industrial Research, Space Activity Division.

o atudy;
(1)

(2
(3}
(4}
(5)

Alloons IEﬁE-lﬂ and H

(67°30°N,
N, 13°30'E) i
these balloons "are

change in icnospheric alactrie Fiald.
and auroral activity,
auroral activity,

activity.
Ralat

termination ig time-controled by the preset
volume of each scientific balloon 1s 13,700m”,
while those of Blamzﬂ ara l08kqg

B, c~1N are 170kg and 83m
§ Flight train annfiguéatiun of the B

The campaign iz carried out in duuﬁgrati

stations,
(1) ELFALP

Dr. J3. A. Holtet of University of
0810 operates the ELF/VIF receivers
at Andgya Rocket Rangs and Ny-
Aalesund, Svalbard.

Magnetometar, riometar, all-aky
camera and ionosonde, Standard record-
ings of magnetomater, riomater, all-
sky camera and ionosonde from four
Swadish stations, Abisko, Kiruna,
Lycksele and Uppsala, are provided by
Dr. S, Westerlund of Kiruna Geophygiw
cal Institute, Standard recordings
of the game kind of instruments
ingtallad at Tr¥me¥ are providad by
Dr. O. Harang of TrBmsd Auroral
Obgexvatory, All-sky camera data in
Finland are supplied by Dr. R.
Felliben of Finnish Mateoralogical
Inlt.i‘b‘i.ltﬂ..

STARE/SABRE

Elactrie field data from thae VHF
doppleyr radars STARE/SABRE are provided
by Dr, B, Nielsen of Max~-Plank-
Institut fiir Aeronomiea,

(2)

{3}

the perfod’of Mareh 18-31, 1982,
expacted to drift eastward with speed of 60 = 90km/h. Tha £light
er before Finland-USSR bordar.

The total

The parpose of thia campaign is

Spatial relationship between auroral particle pracipitation and assosiated

Spatial and teniaral relationships between occurrence of auroral hiss emissions
Relationship baetween spatial distribution change of Omaga aignal intensity and
Relaticnship betwean spectral change of power line radiation (PLR) and auroral

ship between occurrence of chorus emissions and X-ray microbursts.
=34} are scheduled to be launched from Stamsund
At this time of the yaayr,

The
waelght and length of
and 78m, raspectively.

balloon 1a illustrated in Pig. 1
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I—4 Magnatie Propexties of Ordered FaNi Metals in Meteorites

Takesi NAGATA and Minoru FUNAKI
MNational Institute of Polar Regearch, Tokyo

The ordered FeNi crvstala (letrataenite) can be formed [om the disopdered FarNi=1:1 [e& srystals
(exdinary teenite} by thair frradiation by neutrona at about 320°C (Néel ct al 1964).  In nature, however,
A number of meteorites containing a considerable amcunt of tetrataenite grains have been recently dis—
covered (e.g., Clarke and Scott 1930). Thesae teirataenite phages in meteoriles might have been formed
during an extremely long time, probably affscted by the cosmiceray irradiastion in the extra<torrestrial
space.

Since the magnetocrystalline anigotropy energy (E) of gatrala&nite is very large, being exprossed os
EsK aind$ +Kosind§+, .., and K1=3.2x100 and Kp=2,3x108 exga/cm?, whereBis the angle betwean the
maguetization and the [100] divection, the magnetic coerc¢ive force (Hc} of lotralaenite should be exromely
large (~103 De).

it seems that those metecritea, in which the Ni-content in metallie phase is relatively large, such as
L= and LE~chondrites, contain more or less the tetratgenite phase, Followings are such ¢xunplos,

(a) ¥M-74160 [LL# chondrite ~ NRM of ¥M-74160 contains a magnetically extramoly hard component,
as shown ig. 1. The average chemical composition of metailic grains in this chondrite ia given by
FerNi:Con50.1248.,0:2.1 in wi®, and its

main Curle point is 560°C. The Injtial
bulk coexeive foroe (He) at 20°C 19 He=

255 Oa, but it becomes only 8 O, after ¥M-=T4160 AF-DEMAGNETIZATION
heating up to 940°C. This means that the xilemafy OF NAM
feiratasnite changes to the crdinary tasnite 6 2
by the heating, bacausa the K{=value of the
ordered taenite of FeiNi=1:1 in about 5x103 & 10
erga/om3,

b) St. Séverin (LL.) chondrite = ’

) te also is very havd,

the residual NRM after AF-demagnetizing L
to 1000 Oe peak being about a half of the
origioal NRM. The composition of metal 20 4
phasa in this chondsites ia given by (tetra~
taonite):{ordinayy taenite):(kamacite)= o P
$0.8:9,5:139.9 in vi% {Danon et al 1974),
and its first=run thermomagnetic curves i
indicate that the metal phase conafsts of o %9 fo0d 1000
high=Ni taenite {tetra~ or ardinary) of e peck

550°C in Curfe point (56 wt® Ni), kamacite

(5.2 w1% Ni) and low=Ni {c30 wt% Ni)

tpenita, After heating up to 850°C, (Fig. 1)

however, the metal phase changes to the )

kamacite plus the ordinery taenite of continuous spectrum of Niscontent ranging from 30 to 55 wt% Ni. This
suggests that fine grains of tetvataspite combine with the low-Ni tacnite matrix i¢ form the ordinary taenite
phass of intermediate Niccontants by the hesting proceduve. The initial coexcive force Hea300 Oe indicates
that the major parts of metal in the initigl composition ara tetratasnitos,

(e) ALHALTTI60 {14) chondrite  NRM of this chondrite also containg & magnetically very hard com—
ponent which can not be AF-demagnetized even by fi=2000 Qe peak, The metal phases in this chondrite
are classified into 3 groups; namely, tetratsenite of about 50 wt% Ni, ordinary taenite of about 35 wtsh Ni
and kamacite of 35 wi% Ni. The observed thermomagnetic curves also shovw that tha ferromagnetic phase
comprises the abovae-mentioned compasitions.

In concluding, the very stable NRM often found in meteorites is due to the remanent magnetization of
tetrataenite phage. Possible acquisition mechanigma for the tetrataenite NRM will be a significant praoblem
in the paleomagnetic study of meteorites.

References:
Néel et al (1964)  J. Appl. Phys., 35, T3=76.
Clarke R.S, Jr. and Seoti E.R.D. {1980) Amer. Miner., 65, 624-630.
Danon J. et al (1979) Nature, 281, 469471,
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Voriationa of the fonospheric virtual hei{ghts during the severe scintillation ev!ntn{l}
are fnvestigated usfog h'F data at five ioncsonde gtations and HF doppler meaauramentis at
Kokubunii. Fram these observations, a common featura fs found to a1l cased im the variations
of virtual haights, despite the case dependent gquantitative diff;rancau in the appearance
of each event. This feature can be recognized 28 the two step response of the lonosphere
asgociated with thae ovents. In this comstruction, inereases gnd subseguant decreases of
virtual heights are foand to cccut in the first step, sisulisnecusly at five stations.
Variations of HF deppler represent a characteriatic feature of step-like lncreases at tha
apax of h'F in tha first step. On the zontrary, virtual heights itncrease again in the
sasond step with apparent time dispersions that progress fros north to south. The trace
of HF doppler shows seme splittingsin the second step. From these examinations, it i
concluded that the second step is reaponsible for the plasma inatabilities which cause
the savere seincillation events, while the first step is no longer unstable and corresponds
to the enhancemesnt of aquatorial ancmalies which takas place prior te the severa acintillation
evants. A plausible mechaniswm 1is proposed as the cause of the two step Fesponse and
resulting plasma fnstabilicles.
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—40 THREE DIMENSIONAL RAY TRACING OF AKR

e . —— it

Hiroshi OYA, and Wataru MIYAKE (AF %, =275 =)
(Geophysical Institute, Tohoku University) { i K- £¥)

Tha propagation characteristics of the aurorxal kilometric radiation has baean

investigatad using the techinigque of the three-dimensional ray tracing technique based
on the theory of the AKR origin of the mode conversion from Z-mode waves to the L-0
mode waves. The results of the computer analyses indicate the feature of the direction

distribution of AKR fyom the sources located along the magnetic flald corrasponding tc
the magnetic local times salected every 2 hours.

The ray direction is almost diractad to the pole side shaded by the plasmapause
(sae Figure 1). Tharafore, tha case where AKR is detected near the point L=3 at the

magnetic equator by Jikiken (EX08-B) is assentially not the result of the diract
propagation of the AKE waves but is thought te be causad by the duct propagation.

The corresponding zources of AKR obaerved during early 10 days of the observation
period of Voyager spacecrafts are also identified to be located in the evening side
(21 MLT); the results then shows us that the LH waves detected by Voyager space-
craft are taking the L-0 mode at the point of the reflection of the original waves

at f=fF' where £ and EP are the wave frequency and the plasma frequency, respectively.
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SOME TRAPPED PARTICLE PHEROMEMA

llf Ja P. Mattheua
HiPKEHMANMTRFAR > 2~, EBAXEISER

He discuss gome effscts vwhich have been experimsntally obweérved in apace plasass

and which may be intarprated in terms of particle trapping by whistler mode waves.

Yaing siesulation data and an dpproximate analytic modal A new interpretatios of che

Quiet Band Phenomenon ig presented vhich does not dgree with the theory of Cornilleac-

Wehrlin and Gendrin (1979,

We pofar out that the lacter theory does not spacifically

consider the phase apace dspendence of tha interaction.

We apply cur apalytie results to derxive 3o expected fraquency width of hiss bamla

which are somecimes triggared by coberant signals, and extend the discuasice Co Power

Line Harmonic and Magnetosphoric Line Radfatlon affects.
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A THEORY OF PARTICLE TRAPPING BY WHISTLEE NODE WAVES IN THE GEOMAGNETIC FIELD

by J. P. Matthewa, Y. Omura and H. Matsumoto
REX2EBERIEFR LY 2—

Using che sams formsliem ge for alactren capture in synchrotron accelerators, we
davelope ac analytic theory to iavastigate how & coherent whistler mode aignal affecta
the snargetic electron dietributfion at L = 4 pear the cquater when feadback effects are
uslaportant, 1f the fatersetion L considered in phaase space, the fmportant role of
gradients In the incident electron flux with respact to parallel velocity becomas ap-

parent. Por positiva gradlents there i a decrease in the number of particlaa near the

frequency of the coharent signal, and for negative gradients, an increase. We compare
our reatilts to those obtatned by computar simulation.
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A model calcuiation of the cosmic yay Forbush decrease is performed on the basis of the
diffusion-convection model. The main purpose is to evaluate the magnitude of the precursory
increase expected from a model where the cosmic ray particles are swept away by traveling
disturbances in which the solar wind speed iz ralsed and/or the diffusion coefficient 1s
reduced, It is found that the ratio of the precursory increase to the main decrease is less
than 10% 1f the field-aligned diffusion coefficlent is larger than 3 x 10°l enl/s ar 1 AU and
the speed ‘Fff the solar wind disturbance is less than ~1000 lm/s. Existence of a small
precursory increase of this magnitude does not seem to comtradict the cobservations of the
Forbush decrease. The precursory increase can be 220% of the main decrease when the spead of
the disturbance is 32000 km/s, however, and August 4, 1972 event seems to represent such o case.

Time profiles of the cosmic ray

_l\_ fy + 0% deaslty at 1 All derived from the
orr 'p *~20% diffusion-convection equation.
Shownt on the top is the assumed
shape of the perturbation in the
solar-wind velocity and the
diffusion coefficient as scen at
1 All.  |fy: increase in the solar
wind velocity, fp: change in the
""" diffusion coefficient, Vq:
unperturbed solar wind gpeed,

COSMIC RAY DENSITY AT 1 AU (%)

28 ‘
" ;i ‘ Eﬁ}f ‘ﬁnm'-’;s I.'Ilr’-‘: unnertarbed diffusion
. I H ' .
o 1 é é ‘;_ !'5 3 coefTicient, Vy: shock spoed]
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Comparison of the amplitude of the cosmic-ray

PRECURBORY INGREASE
o
-l
T

4 g denszity decrease at 1 AU caused by a model shock with
a),” ’ Eg.l C 3.1810% 1| the ampltiude of its progursory increase. A wide
0.01 o= - 3 T range of parameters is surveyed.

DECREASY I, (%)
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TABLE 1. Specification for the Lidar

Nighttime Daytime
Laser  Wavelength 589 nm 389 nnm
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Area 0.19 o2 0.07 %
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Band wideh 1.0 mm 0.1 mm



1-19 PRIBT IS AR EA (345

~ B il E A e R ez —
Bm=z2% , BHE -, R2HL, Ea 3
ALK EEGE BLADADMRBIEL
BLiB B L T8 5. hthiidBL IR .5 ke MR NRE 54 0 PR
bY D LWBaBRHEASB. 23 U2 T 2B AR PR -T2 K. THY

S5LBZ 0 BUMBE BRI, Bfpdiecon . HBAMHEA s 2. Yo 84,

Mok 5 aBREAS Miatis o

1), Th YN LB atotal content BB =B ¢ 7 3. #afyRacR 5dc 38 FAREE
21k, Bh pifi5 =M 1mniz, 2. BRI -Lalhin, A%
REAA2H I 0 oMY TH 3, €32, BHEAA 1.5~ 202808 088 st B2
A 3BawH 3,

2) REfe i e MALS mt T totol content B, Bl Rizmitth
GoufBlaawd 34z,

T3z, FTEY HLR o fhaRE 1= 3
Rez7-9Mmmasty, k.8 3
ﬁ‘{t &&Fﬁ‘fﬂti v ¥ E:ﬂﬁnt{tt -
B 1%y Mo+ vda
BIEMA « 3k ol BRI 1.
ATDaBBRI=E 3 2 ¢8RS ik
1 Te Shrhs.

31 total content AL 303, %
.Y LA C BT EL w2
THIGURIARBR 4.
o B T 0 ﬂ&{$h*‘l+ﬂ-ﬁ ?.%ﬁ.ﬂ
BLAR S 3. & ki ttal
content ASBA0S 36315 T F U A
CRATETERa e 34
XofFRE - TR TuE b
St=R 23, % vHek=. £ 3
XBESICHMABAL BRI NI, =K
Sik. B&de, ZabBAcizit b
Th 3.,

4) T hudh L icR kTR L A
ST EHNBL. Yo FAARIEL
b b T ¥ em /5. niEHAR T Fik
Lz w3,

NEkoRBBRoP?. #Hr3) 1k
TrOH G Bn . k=M 2. Frg- fotal content o RibEA 583
PRLHETFEEE L0 e Rhtz, RAL. (a9 total content G 3 303,

~aQu=R iz, MG EANE A (b)Y total content ST3B00°3 3 B4,
»fe. B4Bic-n 2@, 5444548
TREI IFBTHL3.

{a.)

(hy

o 2000 -



I—20 E@]z 1 3 1LR ﬂﬂ'moe,pheric. Band 1 o I'-ﬁ'.lﬁ:'.l.

KRB, LARE, oz
(fmx - 2)

QR | 2ARSB, 1000ISTeR/ HorssToHs NES-520-45%
CHRBLERERT Y oMARE (ATR) & 3@, APMREXOS - CrBRI
AN KB (I RA) s FHRA: S 35A P M L ITFHKE. AARKRSL T
Pb S (TE cooled fype , D (at 12Tum) ~5x(0°, size Olma X O.lmm 202 Y LR
ERDAILIL (R TAF 1.2, 1.2 Tum 203~ 54 ¥ TRVR) , LRI
4 lu‘?'f'?\a:h?ﬁanm,.d’h: 15(];.\}, A 3 u_,;{-i,*j-:_'mm.ﬁ, K7y W9 -
BB T4 P FAP FEUL 20 PRD v aief T A FRAL IBHBE o FRATRRL
AL

SElg, KB Y OB ol ~ T, &9 Preliminary results 2R A T 3., BR
LSS BECHRL IRE nbrs oMEE, Oy P TRERRALYBMLEWRRANO &
he@aF- IMMeRIEs T85, — B, —@rRLITIILEFOTIFTRE
BaToE3BaBNg, OFg b X FTRRL ARABEARC A, TPLRD MTHRETD T
2hS, L2Tum Lo ERaHFesib L 2 3. =0 ran DTy b REYERO
ERBLMAE, ok En T RAR £33 2 2R3, 48, Fy0oi20~50km
OF - IR ES. e aBo KLY T s AN TB/BIRTIvanEH, AL RoM A
Powy PHLME 1 w3 BMaMAEE S, - oyOr, A FRALHKE
S BIrEMnTION o FEBBLRRL e BLEEOARERS, B2 cRARAN
EERELILEL2Tum Loz mBpRERS: 2 ott@g A TO2 (‘4 - 3z ) (0-0)
THHIAEENLRED v T2B, R TS,

O, (da) BRoa v iemB L, RAUVERE, ET L 1o
RBRCEL e RATY VREELHT 3,
qdf .l *
2 B

gmh‘fﬂ o g A;:.;H.TUBE I.'I:'n::] 1:] ® E E'-'ﬂ j .*. .

isu Vo Jsq % ‘:

3 {ia ¥ it

= =4 [ Tnld o a

E <150 % ! .

% —!ng

mE 2k ! L} i i 1 . ¢ 1 3§ § 3

10 W e a8 T s g s w0

TINE {zae] ZEMITH INTENSITY ([MRI]

=il @ 2



1-21 KB @i T P FRIBEFET T & 5 Atmospheric

absorption pand »B N » B A

FIREG YHREE PRETE

(FE&#TAEM)
1. 2 RKAcHAI4RYAIBEB s a3t BT b rnca. #Er 5o BRAH
ABMBrail. Ao fithy CRENHTIAPL F vt~ s L s A RAEL L
KBCHBs b AL it~ 3, KESBXAIBOBLFB 22 L BAHIL «
iﬂ%ﬂﬂ“@*&ﬁi{nﬂﬁ# bfemanis |l 2L, JAILRHMELITT) eorad i
A TS hluFu, fraft - R0y, BBRHF42~ b o
f- 9 2MBZL. 19814987878l cEsC st Thhe S3o-USH s
s MBI EA L. 2o g, HAB2w A P RH e 7 3 B5ETF 0 atmesphert
band 2 PRI A3RAFrALBLIMET 3F A LR FHETa. tram’ &
BofHEor 1wt Lo BBARET. 227 b T 4Ry hra.
Yo s M. FAErms 2T
h, A@afE%a. MR hedln
LECTRUE ctin Ab A hicfhi
T-g s MMt Tv e LAFO L
B.
2. PapE s nellg. Qs
$31e— ¥ k5 y FARRTST
09 s Pfifle I N2 ez wady
VY E R AE T .22 B

27
MM
AMGE TR Go RS s 1 & §92 7 7 Pp-bran ch K137 ) | LLL 2
ifr< ;E“ o a“?‘i‘ﬁﬂﬁ'ﬁﬁ.i v 315“19

1l

Boed., K2aum, fhnt s 4 PQ~bran ch K*=357°
The AoBkoH- A BEFEH L. o g
L. (h%aBRanF, pp 195 760 765
Hem- thi - HREIRTI0T.

eIzt faras »fomo .

3, F1 = i?ﬁ‘}zﬁlﬁn:.iw.-.:z e | BN O b4 i 59 5 e £ Uik 0
walleRT. 2vgrw | BW L,
AhTh(QopnBwes kw o
CAZCY T "F 3. A9 Fur L
TR ES I r ISR
Bt b, 2 Fwl T KSe 3
BT B2, KBLA D
MazAeqg I-U{,quu.ﬂwﬂghﬂ)jv
MR T T 3o 28 202
NYF sl TRlAREAZR AT F
WwERAYB T, BEEe@ L% i
FiteaBDEaz~er rvilas 3 ol JANPNY L
AT, PR EEZ = F T, =X, shs 770 765 760 758
AARANYIErwpEHL, ﬂi‘?ﬂﬁl'—'ﬂ Fag i wavelengih/ nm

BePfe L. L1, B2, Avatw | B4 1F IR0t BRI o 20k (hegess)

gnal intensity

o
[y
S

Absorbance




B-22 #9005 - S EERARP Lo 2T BV 4K

B A B R, LY EEE . o] WK
| EMASBEREAMAL T -

Sz TolvERkoBEkuE(Note i X LY RM-kE XA 1L 017
/EEI% e Tomdall o b 2 A BL I NEABL 27T vl Fot AT L) . T
ALFRES T ERAGE L v i HARE S o
L, WRIECTCONG, 50, G oL (1B ALI-1TI P A k! LTavyssNRTLARKAIN
Tarh gy, 3{’#1 Jﬂﬂ fo‘#" "-7 mi#tﬁﬁﬁ;]: J' 5 I'f' aromatic compound

ey ER LT b WHERR AN BERR (4] aniline* & H
i”?‘f ? }"} {= :;_:«1;-.{' ,z’ %ngﬂ#fﬁﬁ:"ﬂ” " benzanc CH.
N4 v hav, ﬁ(f-::;g_&ﬁ,: B Y sunE %Al banzole acids € M COoH
ITATWvITuwilRcab 4 ﬁ,ﬂ-tj’ =% N f;ﬂﬁﬂ,ﬁ\ chlorabunzane € M C1
rﬁ.ft'? ARpEYEZTEY 4 LML TtIT N Y dichlerebenzene e~ 4 G HCL,
#Eﬂﬂfﬂﬁﬁf}l&. SAUBNL HELAAY =t
RIKRZ A (HKRIRC I L3 2 108m) $4LT RIS 12 "
{:a? ;?Eﬁ:‘gﬂp i .Eﬁ-—lf }? ¥ -%-"H # T 1{; a T,ﬁ 1 dip::nirlc* zﬁ'ﬂf{;cﬁﬂﬁ
AN 4% ’ i : . naphtalene
N &Ry .L “ AR LRI 0K PG 7 phenol ﬂzﬂs“".
ﬁﬁﬁ"?ﬁﬁﬁ'%ﬁ[’jﬂ %f i-ﬂ"ﬁ'lﬁ_f styrana® «1::&[{54.':litn'.:'.ﬂ2
- ‘ i ;% uvane

W, 7~y BE-AT5%Co BRARNEE :cn# zﬁzsji:f!ﬂ:
ﬂ?‘l*“@i“%bi’?ﬂ“’jmﬂﬂ ﬂ}.ﬁ-ﬁﬁ'm ﬁ'ﬂ-ﬂii‘: tarpena o
31 AFOLTU A RETSL: L 4R | 12, 8 cpinenc € o
FREABOBaZC v i 66 THNY 0 4 00°  peptaenc C ot
%LTU‘Z“’L’#Tiﬁ.ﬁM&: Lovg | g I3 l,f;:F}:. camphiens ::1211::
oo RBMARKLZTOY |4 445 4 canphos CRCR
DLELEAL, 200 300an0ifih o IG5 (1 o |2 Lsoprend Ctty
INTeMCRRIAET S = pgcrp gk, b3y Misonene €)oMe
ALO B 1 0 REMAC LD 0 BRI, B exstostiene
HURNBETAL . oA BIZREAD e evclonexane Cetty2

THrb0 ALY,

PEARTURBBR 2 vt BE Lo, KL T L ERBL . £ 1Mo ERY
-;;‘Zq?f‘lerﬂ: EEFLEVALE LT ey L5 },{m]%jfiz-? mﬂ'&g@. ;rﬁﬁ.
a) %ﬂ‘kl‘:l}!ﬁf‘)’*?ﬁﬁi,ﬂi T vy hikiKse o 2 . b
}’b§&‘1%215§$} {m'dﬂpme;;)ﬁmﬂﬁmﬁﬁfﬁ*} LOAETF R Reox2 T B
) Ay VL ABRERFLARKRCHLZT UL AR AT, S0 ENERADF 4
HERIERINERINL 0 B 8E. Ty vttt tivio, (i

benzene )



0--23 INTFEN S 5T00) KEET £ L

X 0BRGN 0 5T 1L
ol ¥ B gL, LY EBEE. ] K
AR EGAEAMEL T -
KEFRAF 2t b TH NI BISBETLY, Thdh - KEAISERTN, %0
AFERNKL BB BT H x R I MR £T5, 2ol Ki1/705%.
Tam 124 4 CsBY AR M N 4ok, MEKXARRERA A<z 5
;; LANK b AT Mol d R AT R HE LY (Wak]s BINEEIAL 4 Luky
ERINEMII@Eulifotcnb ot T ILHTRLGAL 2 L, IR
ORCERTL LB gt A5ARTE L. % REa¥y 3L . AR L
T == Llugvudb e ne bt R~ v nteh, RLEFRE
1) KEAFQARBE LGN Y AT X1X. B3 KEka BN
CRG ATV v iR os, 420, FREWS L0 LREST o AL
1. 110 TCXOERLMETE, rvrALo T I B nb MR HIIE
Z R AT B, DL et RSB R CssAv bz il . B
TOY A SRR ERIAC VL, AT by, ARa kbl
¥ BB pherfMEMRAB B U2 L 1M BV EEY,
FIRRREES 7T, BBV 121G E N H (o) RiFHe (550t ) 5 TN LI
10y A BRIl L. AV -4~ 1V b0 L W57 Tum, 100 W)
Cd NCsAT s b PIRB ML TH L KE v o LFAKRES I CHMTER M. X0
RM Y A N ER YA b T b, 3. BREGer s /E) AETRAL £ )
AL EXFAIHET o b LAELA (TR ET B 0 o Ml 5, BILLBRAR 0 REMRBL,
BRIEOMS R V. BBy TS 2 L1 YimnAssRE L BraRiizd b
MELM L. B4 LIRE | Mica B A ul. F1-HRAEMK
E b RIR0 BRI & b IR B 0t i 7i-0588) 5 Av 12, @leussAR (BhieriReinids
§1%). 'iﬁ}ﬁfcmuswﬂ‘ﬁ (GLEfalh o) RITE A B {5},3'“,54M{ﬁ_&rﬂ:.?njﬁyﬁfﬁfm:ﬂﬁiﬁwéﬂ%}
Ay~ - B AWML < o GBS 1° % o FibLe 7 F - T 3REL
o Xatb3ko [ G2 BrRTL 0. 551 LY 8Ly Gauss AT B 11 StcvansonBB)
DLRBERI N BR L. Tonge AR KB IS 51 BHRKEA AL v AR
WIS NG, D alRIBRAEE LAHIREBIE AL RRI LIRS,
ig*

VA Tam G Moc, ond W Hoper, Pigs. Rev Lath 35, w30 675).

b

-
.

-

3

4
4
5
8
]
iz

S P

!

b

4
h
Z.
K
it

7
A/
4
b
L
%

S

& . Yebuzokiy T.5at0 0nd 1 Grous, J. Lhom. Bys, 23, 270011000). = 2
= 10" |
LINEAR z :
POL ) :
IS Eff%_‘_-:s CELL 8 407 [ N
WHITE u_qm]%glﬂﬂ--—-?j = I ~ < : N .
ﬂHGFFEﬁ-E- :__E-—LHE#H E ey : ‘ '| R
i Lo POLARIZER E : . N S
LOCK-IN_AMP e 1 & ‘ vt Ul
~MONOCHRO- & 1o \ —
[RECORDER] MATOR g ‘ -
}——PHOTO- in S
MULTIPLIER gt : RS "
: 0 , 4 ‘ 0.8 1.0
" A" LASER = ué:u_u_—a O icnanre:
1A RARRE $2@ LB bR ELPIEILR: 6osshf. Slenasm B,

Trzefp ), W afbyi Ay - RN Ea 50 Y



1-24 BLAHh & B KAY M kG F 283 (1)

ADEBE - AR EAT - HAB X —

FraBoA - 52
BABA Y o « RAY o Mo B o BER RS L T 3;) < So B4
Lt e & Vo5ilH mﬁ%waﬂﬁmh T Foa & b= 30K 4300 A 44480 (~ 458K
BARRN YR CBONGLNEELF AH2EGRe LB L LZHARAF ALV LY

do T Ao
? Naa. SRL.¥MLEERIZ-R L A EeMiEL. £68 2 8Lz
BN B oK > FeBALE, 1o0MeF1lerid, Kis. gfA0A2/89

OB AN ] IV o4 5 e
NOLRER BB Bl Ak . 1

ﬁ!ﬂl—&ﬁﬁﬂﬁ}ﬂ”ﬁrh nw/\AA A . ﬂ\/A\/\/\ /\/\/\/

2 OHBT-G= @ K L
SHEEBREITI DBz L2, | =
Ko KRB 5o Bk BE L2
CHIRERB BN 289
Mow ) BB BB Q1:/98/8/0R2(8,10:0] #'5 «gﬂng-ﬁ[q
ARB ) BRRITIHE UE, ANY W 455 W ML KB B

Silza L BB, S o3
M2 2T BIGAEES 2 e/ Jud—9—: PEHWMESSA
HBENB o Rl RS, =48 BEAGTIRR 1 A 253y

27 vEBERIGER L 2
CBILIBRERBIT. 2a2BaBBir. N oK ER sz BEeaL 2o
AYHNLERXG Ao 2 5 AP E L1 B TRIWGT I VLo B K =55
Intensity Ratio w3 A ( Noxorn,
105 Ty Geophys. Res Letle 46( S
| Mol (281) = dis~ KF
l | #ﬁm:ﬂ?:fﬂﬁ;’% ;‘i
' i FTLUHGLAE 1T~
W sgemye L2q Myt
| Wiz e bdd,
L e R BAREL A A
‘ Bl B e Mg
T BB L2 Bt
]_ [ | LB,
wooF, , [ (17 4 (IefF)

7o) BRI

1
9 10 11 12 13 M IE{h,HG

o 87 oy BB R 4



K25 LKL & A XABK R TRR 5 & AT

FREE" AEELY LBHES BAYTALEAT SRETRLEL. HMBA

« PEARAEN *~ ALATRRART @i A)WT5

AL ABBRAEAFT MBI NRN - T8 (ULl CRtE; w) + Chi
A RO ARNAPS L Y PEFTRB(BREREA T, £, HRASE
TAEEHERCANLC A ERBEATEG NHEFEABA >V TEG ISR IS
FE ZFURRER A (R BE0LanT L2 S ERASCA, LT RET
MBS, INLES, AERRETRA ThT
HY (Fid-) |, S 5D TRYI 195 T ReaTtg STECH e e st
FERA RS 7 LY ERFCAH, BHIH SN 77 R S
h, WRERBEIRCIZFCRABERL D Ii""g”;;—:_ijz'q-ﬁt:
N R oBABLBL e (Ealiildh, &F *-:g T 1 ] s

PWS va - FoSaBRFmearn o nay [ { PP
TP TIITRRY AANAT-22 258 il ] s

LE J 3N AT 5 '—?;-i 4 2 cﬂji’}%ﬂ'ﬁ{_ L Prasaasized Xunilas
?E’L = }E.ﬁ.m ;HtE ‘ﬁ .19 )? - ﬂfl"ﬁ,;- Je2-7¢ E"ﬁ- L LIEEE DT TR

gpetem foch Dlipiem

—a ma 1
AHER L @i L9320 FRIFRGZBLE Zu...m.

RBAA S YA = | B Bwon BB T
W, R8Iz KEBHRKER D E, A0 « R
13 TOMEBET w4 v Lr, 4am ] T,
) o TPF’?@W&tLaﬁt}\mmwagﬁ ] : nag
CERYENF -2 enFrr, TaRA%E ] g -
MBT It B{B 20, 2.2, w2, 4. 'S e Lot 712

/8. f SR ER ED HET-E I AT . ity " - Lttt 211
FPAREME oG EK LE (F5-2 ), AT | . e i .
P BRR R FERI LS. ool ; -

SR e B, 1= A ol = i & w ou_uw n w #
FARK 13 %mitﬁ.m s, f::jﬂ Biaaeet ""‘f"'

MREE S AR e TRtda | (il preerr—rrrerr— ST
ABE EAY-3 1247, 3ECORRB L1l 6} |
V@R AT, R, Bl I P 33, 33E, 3en - -
P, SCpop IR EE T F T dL~g.5a, —~
E8%, “7.3/ puiaERESE, T AT ul
F). 2GR AR 7 & 1F 4p 2 F] IS4 4 ZaEm i
AV B T AA 713 WETEAF R SL E I
AREGCELAAZ L hts . ®

]
-]
]

I
|
|

fropopiees

o B [n 0C14Fy

MARGERRAEREAFE . BenRpra | . o
GG LR T < FETDE 2. HBT |
frye:jﬁ-ﬂ:ﬁ Sﬁmp]?q:! 45 <. E‘Fﬁ?ﬁLZ 1) PPV ISR ul

L. T VOLCHE NIDING RAT1S {pet)

D.0. SEHE. AT Gl

= B0, CEMC, AT GiL.

]

rid. 3 verilical tiatsitivsiaon of €1 ¥, ded CC2F.



126 ARAERKLAL-T L -FHEM (1)
- ¢ AAREAEFIRI R Na BE AR M LRSS JRE. —

Laser Badar Monitordng of the polar Middle Atmosphere (1)

- The estimation of Hy dénsity and temperature profile using Raman scattering —

aiat! BELAY FRAT Bn B
* A5 R KIF BRI RN BE AR
4 MK AFE

B2 R PR Y

Ivasaka, Y. ( Hegoya Univ, Water Res. Inst.), Pujiwara, M. ( Kyushu Univ, Fac, of Sci.),
Eirasawa, T, { Hat, Ingt. Polar Res. }, and Pukunishi, ¥. { Mat, Inst. Polar Res. )

Here we ghould 1ike to ghow tha laser radar syatem which 1z being prepared for use during
the "Hiddle Atmosphere Program (1982-1985)" st Showa Station (Antarctica), and discussion sbout
the monitoring wethods of H, density and atmospheric tezperature profiles in the polar middle
staosphera,

The main characteristics of laser radar which 1s palamned to be used at Showa Station to
monitor the polar

Table 1 Charasteristics of lager radar middie atmosphere
Laser Tathy; 69%.3 nm, 347.2 tm during the “MAP"

Lager pulac power 1.0 J/pulsa { 69%.3 nm), 0.25 J/puisa (347,2 nm) are listed in Toble
Pulae repatitiocn rate 1 Hz 1?

Revelving telescops 50 om The shematic dlagram
Data display A scope and photonconnter (100 channels and 2 series) showlng the f, density

and atzospherie tempersture

profiles detection method
Fig: 1, Schemntis dlapram of tha momitoring
;2 of EE and T profiles using the Raman Scattering
¥,. malecules
f _‘35_!2 denaity profils m}lﬁir denaity profile effect of 2
47,2 %7 . 2no * is prasented in Fig. 1.
+ _
?l Rydroatatie Detail discussion is glven
R oz relation

' at the meating.
Atmogpherie Vertical changs of
tﬂmtm[ ‘ scale he:lght.

Rafarence

[} Ivasaka, Y., Fulivara, H., Riraseva, T, asd Fokunishi, H., Iaser radar monitoring of the polar

middle atmosphere, Mem. Nat. Inat, Polar Res., Spseiel Isasue 19, 178 - 187.
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B{-ZTn 7 whBs Depolarizetion Degree ¢ M| I 1 3 ( Twanaks and Heyashids, 1981:
Twasaka et al., 1961). PDUAETI TN #L A S BstZu 35 AR $ T RIT
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AHD § T IHAB 9T 7 EfBr BUAIN Shar Wk BIABALER) L4 RARL
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~RBeferenses
Twasake, Y. and Hayashida, S, 1981 The affect of voleanie eruption of St, Helass on the

polarization propertiss of stratospheric serosols, J. Met. Sec. Japan, 59, 611 - 814,

Ivesaka, Y., FuJivara, M., Hivassws, T. and Pukunishi, H, 1981 lasar radar monitoring of
the polsar middla atmosphers, Mamolires of National Institute of Polar Rsgearch
Epecial Issue 19, 178-187.
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A joint syuchroncus experiment batwsen Kyato University group at Jicamarc¢a, Peru (12.0"s, 76.9° W)
and the Max-Planck Intitute ot Arecibo, Duerto Rico (18.4°N, 66.8°4) was carried out on 19 -21
Hovesber, 1981. During the corresponding period 19 Novemver - 3 Pecember, many other gtations of
meateors incobsrent scstter mmd opartlal reflection drift radars also coopersated in the world-wide
canpaign according to the recompendation given by the ICHUA-IAGA Horking Group on Atmospheric Tides.

At Jicamarcs, three daytime (0500 -~ 1800) runs for the stratosphare (13-30 ke. 7 altitudes) and
the msesosphere (60-90 km, 13 sltitodes) were successfully performed. In the axperiment, two beams,
i.8.s vereical and obligue (1.44° westwsrd) were simultandously employed using two orthogonal HE and HW
irrays, raspectivaly. Pulse width and associated eampling intervsl were 25 pe and 2.5 ks
respectivaly, with {nterpulse pariod of 1 asac. The aloe and cosnina outputs of each recelver wora
coberently integrated for 144 pulses to give maximum resolvabla 1ine-of~-sight velocity of 10.4 m/sec.
1 we use 512 integrated samples for furtber spectrum snalyses, tha Nyquist perfod will bc about 2.5
wmin.

Contour plot da Pigure 1 shows hourly valua of zonal wind varistions with daytime mean subtracted
and averaged over three consecutive daye. Hatched aras designates eastward wind with contour level of
5 mfsges  Prasumsbly, squstorial planatary wave modes of period less than several days together with
disrndl and semidivrnal tidal oseillacions might ba taken into sceoutt to dalincate the present result.

However, £f we confine ourselves to tidal componenta, the rasult does not seem EoO ba lzrgely
inconsistent with published numer{cal modale of tides under equincctial conditions.

Figure 2 likewise shows the sboxt pericd component of vertical velocity oo 19 November. In this
example, wind spesds ara bandpass~£iltexsd for 6 - 20 wmin pariods. It {s seen that rma amplitude
becomes larger st some ragions both in time and altltude, which wmight possibly be related to observed
wind shesrs of sversged zonsl wind. Also it iv inferred {mot shown here) that zpparent phase velocity

of thin cooponent is sometimes in the opposite direction with bsckground zonal wind meximum below the
ralevant Tepion.

Mora detsllad discussions will be given ut the meetiog.

ZONAL KIND WIND FLUCTURTION
_JICAMRALA 19 - 21 KOV 1981

JICAMARCA 19 NOV 1881 & - 20 HIR
20 ‘ e # b iy ——— T
. " S R, -.."-
i - - ﬂ.
g 4 £
§ L - . |.I_._1. 5 LT} ]
51 L Lo g
- y = .
s |- T t Ty
’ ij:‘.ul'.-r---.:-i;-. " e R
COHTOUR LEVEL & 5 mfdee CORTOUR LEVEL 3 0.2 m/fsec
0 = r ¥ T T T ¥ ¥ (1] T T T T T ¥ F
$

4 52 ' " . . Y s 18
LEchL TIHE {H3WFI Lachat, TENE AHOUAE

Fig. 1 Fig. 2
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Linear. reaponase of the rotsting aatth atmosphéra to tidal snd other forcings has been calenlated
by many workers in ralation to the penetration of tids snd planetary vaves in the middle 20d upper
acmosphere. Among Chem is tha work of Lindzen and Hong (1974) who calculated tidal bahsviors in the
atmosphere with latitudinal temperature gradient asd sswociated mesn zonsl wind. Bzsed on this, we
redid numerical modelings of semidiurnal tides by solving partial differautisl aquation Fox Py /P, after
algebraic manipulation of fundasental equations by the asymbolic computstion software REDUCE (Ano et
alss 1981). Also, Lindzen et al. (1982) examined the stationacy wiva response to changes in the basic
distribution of wind and temparaturae ualng similar codas.

How, we have apsuped to reformolace and ¢omplete the computational codes which. instesd of solving
For a aingle unknown, simultandouns partial differential aquations for veloclty vector snd temperatures
perturbations derived from the primitiva equation aystem. This approack bas been done to estimate
ataospheric tidal seructores for na wind regima by Lindasn (1970), Forbes and Garrett (1976} and
Garrott and Farbes {1978) ek al. and later by Forbes and Carvete (1979) and Forbes (1982) for windy
conditions.  The present alm is, bowever, to coofirm ocur former reaults vith those by the new
approach. and eventually do further modelings of various types of planctsry-scale waves in the aiddle
and upper atmosphere. This 1s iotimately velated to MU redur progrem mow in progress =t Kyota
niversity.,

Tho  code is nov under numerical tests asd tentative runs.  Figurs 1 illustrates compariscs of
provigional result for the semidiuroal tidai wind (a) wieh the formwar resslt (b). In this case upper
boundary for the prosent tun iz aet to be 4t 60 km o spare computing time in the debugging process

vhich 18 of coursa physicaily mmscceptable.  Nevertheless, apparent agreemsnt can be seen hstueen
correspondiog altitude intervels,

N i
ALTITQEE - exEs

WInDE v’ (2} {b) Fig. 1
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