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Interplanétary Hydrogen and Heliom Glow : Pioneer 10 Observaticon Results

Suzuki,K,, Geophys. BResearch Lab., Univ. of Tokyo
p.L.Judge, R.W.Carlson, A.L.Morse, Dep.Physics, Univ. of Southern california

The Pionear 10 deap-space prove carring an ultravioler photometer was
launched on March 2,1972. The uv instrument is a two channel photometer
designed to mezsure the interplanetary and Jovian hydrogen and helium glow
at A1216A and MN584A, respecrively. The photometer has been measuring
the resonance scactering of the solar # and He lines along the ecliptie
plane from 1 AU to 5-AU. The present dita on the Ly-U¢ radiation indicate
that the maximum {ntensity ocecurs near the ecliptic plane and that
the intensity {s symmetric with respect to the plane, These results are
in agreement wich privious 0GD3 Lydﬂ':measurements.* He have compared
the present data with several model calculations of the neutral wind to

evaluate Che paramsters ofthe interplanetary neutral medium.
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|._'T Jupiter Magnetosphere II

— Jupiter Magnetospheric Configuration

H. Ovya
Upper Atmosphere and Space Research Laboratory,
Tohoku University

The Jovian magnetospheric configuration proposed at previous mﬂetinqtl} has been
investigated from the theoretical base with the Pioneer-10 data. The plasma in the
magnetosphere is distributed in a disk form, due to a high centrifugal force, with
denality

= N, exg {(-1/ /2%+x* ) (am,M/kT) }

¥y

where z is the distance from equatorial plane, r is the radial ﬂiﬂtancelifoGmiH.is
the eguatorial scale hight. The plasma is flowing into the radial direction.

The magnetic field in this region is expanded in radial direction following 1/r
relationship; this configuration is also affected by the plasma flow. The distribution
of high energetic particles (E > 3MeV) that have baen detected by Pioneer-10 in the
equatorial disk can be explaned as a result of this magnetic field configuration.
Origin of the accelleration of these energetic particles is attributed to the electric
field in the turbulent state of the magnetosphere.

The interaction of the solar wind with the plasma flow reveals two remarkable
features; the firat is the case at front where the wvariation of the solar wind ia
largely shift the balancing point,and the second is the case at tail where the solar
wind effect makes additive effect on the plasma flow.

MERIDIONAL (CROSS5-SECTION OF CROSS~SECTION OF THE JUPITER
THE JUPITER DEGEETDSPHERE MACNETOSPHERE AT ECLIPTIC PLANE

1) Ova, 'H., Jupiter Magnetosphere~I, 54th Meeting of Japanese Society on Geomagnetism
and Geoelectricity, pp. 3.



] e B Obgervation of Jupiter Decameter Waves (I)

H. Oya,; A, Morioka and M. Kondo
Upper Atmosphere and Space Research Laboratory,
Tohoku University

The Jovian decameter waves are generated at the polar ionosphere of the planet
in the form of the electrostatic electron cyclotron harmonic waves (ESCHW)} at the
gource region. This ESCHW waves are converted into the electromagnetic waves in the
processas through the Jovian ionosphere and the magnetoaphere,

The origin of the turbulence that generates the ESCHW is largely related to the
interaction of the magnetoaphere with the solar wind and the satellites. The
decameter waves thus contain informations relating to the turbulent ionosphere and
the agencies that produce the turbulence; and also the decameter waves include the
informations on the magnetospheric configurations.

The projects for the observation of the Jovian decameter waves are made as has
been given in table 1. The J~1-C project has been planned to establish the pointing
of the decameter sources using the interferometry technique.

The dipole antenna system has been made as given in Figure 1. These are used to
measure the phase path difference through the receiving system given in Figure 2.

The receiving system employed parametric amplifiers using saturable core-transformer.
By sweeping phase differences, this interferometer gsystem can sweep all the sky area
and is able to identify the decametric source for the intensity larger than

~23 2
1¢ ““Watt/m H, in frequency range from 18MH, to 24MH,.

Table 1
Year | Projects Contenta
1974 J=1-58 lnHHz, lﬁnﬁzi 22¥H§, EEHH;_‘
1975 J=1=C High gain, Pointing
1976 J=2 Polarization, EE—SHNHE Wide
1277 J=-3 km=range Base line
1878 J~4 500~1000km range Base line
F'J'..l.-hq‘h'
__._mf/—\ *if 13 IF | lAuterraic
- I _!-- ‘I O-{Pre g by Amp il £Hs
\ ; _
- l ! Re ﬁ:ﬁ .m.»,,a"l'é i¥ f‘"ﬂlﬂ.“ﬂl
£ : i [Amp &2 PHS _
g? B3
; Lal3ro IF Manual
K 0 ; O e LNy e w38~ PHS
_._4' el | Fadrr [ JAort
i e R S
] = 2 .
- Locol _T Luml* Phase C,
40y Osc. 1 0S¢~ Sweepee

Figure 1 Figure 2
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P~ 1 &4
MICROPULSATIONS AND THE Prasmapause (I}

H. Kikuchi

New York University

ABSTRACT

Irregularities and instabilities associated with
the plasmapause and their rele in geomagnetic micropul-
sations are discussed, based upon gatellite and ground
observations and an inference from the theory and labo-
ratory experiments of an inhomogeneous plasma together
with a combined drift and surface wave concept. The
importance and role of the plasmapause and assoclated
plasma irregularities may be twofold, as a possible

source mechanism for short-period micropulsations and

as a hydromagnetic waveguide. Further close correlation
between plasmanause-associated irregularities, the pro-
ton ring current and short-period micropulsations indi-

catesthe possibility of a combined effect of universal

and cyclotron instabilities.
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In the first part, we give theoretical guides for simulating the coupled magneta-
sphere—ionosphere system in terms of electrical circuits. The magnetosphere-~ionosphere
system is divided into three domains: the ionosphere, the outer magnetosphere where a
process such as magnetic field line reconnection can take place, and the intervening
medium which we term the passive magnetosphere. It is shown that the passive magneto-
sphere is well-represented by transmission lines for signals travelling both along(d4)
and across (3 2) the magnetic field, and that generally the ionosphere simply acts as a
passive medium through which the magnetospheric generator drives a Pedersen current via
upward and downward field-aligned currents. On the other hand, it is shown when the
ionospheric density is locally enhanced (or decreased), the ionosphere is activated and
bears a local generator across the enhanced (decreased) part which can drive a pair of

field-aligned currents up into the magnetosphere{fz ).
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The outer magnetosphere is studied as giving rise to field line reconnection.
The reconnection process is reviewed from a standpoint of drift currents, and it is
concluded that it is the curvature current counteracting the neutral sheet current
which promotes the reconnection process. In practice, reconnection must take place
in a finite domain on a plane perpendicular to the magnetic field, and because of ‘this
finiteness, space charges carried by the curvature current accumulate on both
boundaries of the reconnection regiom. It is then argued that a conductive layer
such as the ionesphers at the foot of field lines neutralizes these space charges via
field-aligned currents in the course of the reconnection process{@4). With this
argument, the dayside reconnection(d]2) and the tailside reconnection(idq) as the
causal mechanisms for magnetospheric substorms and auroral breakup are described, with
special emphasis on solar wind control of the dayside reconnection and the ionospheric

control of the tailside reconnection(f 3}.
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IRREGULAR STRUCTURE OF THERMAL TION PLASMA
CORRELATED WITH ELF ELECTRIC FIELDS
OBSFRVED FROM OCO-4 AND =6
NEAR THE LIGHT ION TROUGH

H. Kikuehi, H. A, Taylor, Jr, and A. R. Deshmukh
HASA Goddard Space Flight Center

ABSTRACT

Direct measurements of latitudinal diatributions of rhermal
ion plasma in the topside ionosphere from OGD-4 have revealed a
distinct variahility 4n fon composition pnd concentration. Pole=
ward of the light ion trough, the variability appears to be pro-
nounced, exhibiting structured, patchy regions of rapid plasma
fluetvarions. O0GO-6 fon apectrometer data further support this
evidence of plasma irregularities and suggest a corrélation with
VLF-ELF electric fields near the trough zone. Among the results
from a broad-band detector (20 Hz-l MHz) and two narrow-band re-
celvers at 200 kHz and 500 kHz on 060-6 the 200 kHz signal level
correlates better thaa the 500 kHz level with tha {an data, and
the broad-band intensity best cortelates with the fine strueture
irragularities. A closer correlation of fon and ELF rather than
VLF data ia indicated by 2 new finding of concinvour, intense
banded ELF emiggions belew 1 kHz Iin s band (0.02-15 kHz) of sona-
grams, suggesting that in seme cases rapld thermal plasma fluctu-
ations are related to ELF electric fields or emiszions ocbhgerved
well below the VLF lower hybrid rescnances. An interpretacion is
presented, based upon the size of the small-scale plasma irrepu-
laritiea, possible ELF radlations related to saft and/or hard
electron precipitation and a theory of Cerenkov radiation in an

ion plasma.
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H. Oya
Upper Atmosphere and Space Research
Laboratoxry.,

Tohoku University, Katahira, Sendai 980

Existence of the high speed plasma f£low (1) uith the velocity range from
loo km/sec to 300 km/sec in the outer magnetosphere is recent topic of the studies
on the magnetospheric plasma. An interpretation of the high speed plasma flow
near the plasma-paunse at the dawn side has been proposed. When the solar wind
includes an enhanced south component of the magnetic field, the magnetospheric
tail region, in a position further than lnna.is asubhjected to the entrance of the
solar wind into the plasma sheet. There are electric flields in regions cloge to
the tail cusp due to the perpendicular component of the plasma flow with respect
to the magnetic field. This electric field is trangported into the polar cusp
area where the plasma particles make drift motion (see Figure l}. As the result
of this drift motion plasma particles are injected down into the area located very
close to the plasmapause.

Disruption of the plasma flow with interaction of the magnetic field irreg-
ularity can be a source of the plasma turbulence where the strong electrostatic
electron cyclotron harmonic waves are generated.

Tail Cusp

—

prifting Flow

Polar Cusp

S

Fiqure 1.

Sheath Flow

{1}
Oya, H., Plasma flow hypothesis in the magnetosphere relating to freguency

shift of electrostatic plasma waves, Submitted to JGR (1974).
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Negative Pressure Effect on the Alfvén Waves
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i _ ﬂ 2 A SIMPLIFIED MECHANISM FOR FIELD=ALIGHED CURRENTS
FROM THE IONOSPHERE

Kodi KAWASAKI and Naoshi FUKUSHIMA
Geophysics Research Laboratory, University of Tokyo

In a previous report, it was shown through a simple medel that
field-aligned electric currents are generated at the boundaries of
the auroral oval in the prasence of the sP electric field. An exact

q
calculation for field lines extending to infinity was made for the

case in which the auroral oval itself was taken to be a boundary
without latitudinal width delineating regions of constant but dif-
fering conductivities, the polar cap and the middle latitudes; the
cagse Io5r finite width was discuSsed but no analyviical results were
presented.

In this report, we extend the model taking into account the
finite width of the oval, and also conaider the situation in which
the field lines at the egquatorward boundary are closed, i.e., con-
nected to the opposite hemisphere. Because the field lines are
closed, a charge buildup occurs in the equatorward boundaries of
the auroral ovals. Results are described which show that the pri-
mary currents together with the secondary Hall and Pedersen currents
produced by the excess charge at the equatorward boundary and the

fiﬂlﬁ—aligneﬂ currents combine to produce a rather complex eguiva-

lent current system.
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Antaretic Substorm Events observed by Sounding Rockets {1}

Ionization of the Lower Tonosphere by Auroral Elecirons

T+ Nagata, T. Hiragsawa, M. Takizawa and T. Tohmatsu
Matienal Institute of Polar Research University of Tokyo

The eleciron density (N} distribution within an auroral arc was observed on a sounding rocket which
penetrates into the auroral aye. The eleciron density in the E-region is anomalously enhanced, becoming
(2~ 5) x 109 ele/cm?, only within the moving auroral are, whose N3*42‘?Ei auroral luminosity is {1 ~ 2,5)
KR. The electron density of the D-region beneath the lower boundary of the aurorai are {75 ~98km in
altitude) also is censiderably enhanced, amounting {0 {2~ 5) x 10% ele/em” (See Fig. 1-b}. Fig. 1-a shows
the relative geometry between the ascending
rocket and the moving auroyal ape.

The observed E-region electron density can
be theoretically interpreted as due to the direct
jonization by precipitating auroral electrons,
whose energy apectrum f(E) is approximated by
{(E}dE ¢2 Fyexp(~E/Es) with Egy = 2kV,

The relation betwean the electron density and the

s g 14

10y

N-E-I- 42‘?31 auroral luminosity {14273} can ba
reasonably explained by considering the simul-
taneous effects of ionization and excitation by the
electron flux représanted by

Fa=9% 107 ele/em?/sec per I4o7a = 1KR.

The electron density in the D-region is very
likaly due to the aurorally associated
Bremsstrahlung X=-rays ionization. Four other
data of the N-profile measurement by sounding rockets which passed nearby auroras but did not penetrate
into them show that N in the D-region only is systematically enhanced depending on the polar substorm
magnitude represented by the intensity of negative auroral electrojet and CNA, but N in the Ew-region did
not show any systematic increase {(See Fig. 2). The enhancement of the D-region electron density can be
qualitatively interpreted as due to the auroral Bremsstrahlung X<rays coming nearby auroras. However,
the gquantitative estimate of N in the D-region based on the existing théories (Reas 1964, Kamiyama 1970)
does not geem to be fully sufficlent to explain the
observed strong fonization of the D-ragion, Height
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Simidarity Betwesn Global Auroral Deformationa in DAFP Photographs and Spall Scale
Daformations Obaerved by & TV Camera

Takaai Oguti
Geophyaics Research Laboratory, University of Tokyo

A striking resenblance has been found between the global pattern of an S-ahaped structure in the
dusk sector seen in a DAPP photograph (west-ward fravelling SHI'EH} and & small-zscale S-pattern obassarved
by & highly sensitive TV camera, A remarkable similarity has also been found between flame-like
atructures of small-scale aurora and that of global acals.

Exapinations of the development processges producing both of these characteriatic patterns, namely
the 5 and the flama, of various scales, lead to & conclusion that the basic development processes are
the same, independent of the aize of theae patterns. Another important peint iz the existence of a
rotational sycmetry betweesn the formation of an S-siructure and the formation of & {lame-structure,
suggesting that the formstion processes of the 5 and the flame patterns are hasically the zame.

The similarity between the deformation pricessea of large-scele aurora and those of amall-scnle
aurord, and the rotetional symmetry batweer the formation processes of an S—-atructure and thoae of a
flame-atructure, both indicate thet the auroral deformation is attributeble 1o the general dynamics of
an electron shest or & cloud of slectrems in a msgnetie field, regardless of both the specific
ronfiguration end condition of the magnetic field and the plasma distribution around the earth. The
¢lockwise anpulay momantum of an electron systen in s magnetic field and a beam-associated electric

Tiald presuraply plays an esaential role in defarnation processes of aurors.

™ Picture 22%8 49,0 UT June 2%, 1971

Sutellite Photograph 12 14 UT iov, 26, 1971
(Pike and Wanlan)

Fig. 1 hn éxapple of the sicilarity betwsen the aurorzl pattern ef global sctle ohserved by

g aatellita {leftj apd tHa* of small seale chaerved by a ™ camersa, Both of them are
cornlisated S<patierns, which yeild from & splitting of an 3-pattern in the midd*}:a into
swo 5'a,  The scale of the pattern in the left panel is ahout 1000 km and that in the
rigrt is atout £0 lp. liote that the left is the northern surora viewed from above, while
e rignt iz the southern aurdra vieved from below.
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Morphological atudy of auroral behaviours in the southern polar region

T, Nagata, T, Hirasawa and M, Ayukawaz

Matianal Institute of Polar Research

The auroral imagery data from the USAF DAPP Satellite {Fig. 1) have been analyzed for studying the
auroral aubstorms, in particular,; in the southern polar region, in conjunction with various ground=based
data at Syowa Station., The following problems ars main interests in the preseat study :

( 1) Contiguration of auroral oval during the course of 2 substorm ;

{ 2 ) Dependence of the radius of auroral oval an the magnetic disturbance conditions ;

(3} Relationships between the position of auvoras and the intensity variations of ground-based phenomena
such as magnetic disturbanscaes, VLF~-amissions, ULF, CNA etc, observed at Syowa Station.
Prealiminary results have indicated the followings s

{1 ) As schematically illustrated in Fig. 2, the auroral oval changes its shape during the course of polar
aubstorm ;

(2) “The position of the night-side auroral oval depends on the magnetic activity, the distance between the
geomagnetic pole and the night-side oval increasing with an Increase of Kp - Value

(3 ) When the active area of auroras approaches, substorm phenomena observed at Syowa successively
take place in the following systematic order with time, namely (a) VLF-hiss emissions, (b) positive
magnetic disturbances, {¢} pc+4 (sometimes pe5) pulsations, {d} negative magnetic disturbancas,
(&) decreaning CNA and {f) pi~burst pulsations,

1. quiet rd

Pole

Syowa %h 1Bh
ooh
2 breakup 12D

s, | 1gh

00:
3 post-breakup 12

Fig.]l DAPP Data OE?% j']ﬂlh

ogh

49 Fig.2 Auroral oval
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| -50 CHARACTERISTICS OF ELECTRON DENSITY
AND ELECTRON TEMPERATURE IN THE TOPSIOE IONOSPHERE

Girija Rajaram
Institute of Space and Aeronautical Science
University of Tokyo

A statistical study of electron density (Ns), and electron temperature [TE} in the 2500 % 500 km
region shows marked seasonal varfations. Unlike in the F-region, here the Solstitial values exceed
the Equinoctial values of N« The feature of an equatorial trough with peaks in No at about + 35°
geomagnetic lTat{tude is more proncunced in the Solstices than in Equinoxes with the peak in the tocal
summer hemisphere being larger. Increased magnetic activity seems to intensify these peaks with a
decrease of N, in the £ 40° region, and an {ncrease beyond this. The response of TIE to season and
maghetic activity is not so clear.

Most studies of Np and T, show that a decrease in Ny at the low and mid-Tatitudes is dccompanied
by an increase in Tgyand vice versa at higher latitudes. A plot of 1n Ne against 1/T, for the 0° to
60° geomagnetic latitude range shows that

1. For the low latitudes of 0° ta 30°, Ns shows only a slight change (this being an increase in

the Soistices} for an increase in Te.

2. In the 30° to 50° region, N, shows some decrease for an increase in Ta-

3. Observations for the 50° to 60° region suggest that No decreases sharply for even a smafl

increase in Ta.

It suggests that differing physi- 450 30°

. £45°
cal processes govern the relationship 4
10—
between N, and T, at different lati- _'3?1
3 E—-. f’l’; ﬂm
tudes., If one assumes a diffusive 5 Ll ﬂ
n (1] Hnﬂ
equilibrium relationship of the type :\1 DXe'y q\ 4
. - n 0 45
N = Ng E"hj’H’ 1t 1s Fﬂiiﬂ]tﬂ that both éiﬂj gﬁﬁfj Docan MARCH EOLINTY
e 8089 SFFL,  ECUN AKX
- - o
Ny and the mean ionic mass vary con a I \ Rxxwx DEC. SOLSTICE
siderably with latitude. T » AAKANIUNE  SOLSTICE
® 1/1, - --nu-—m-»a-
22— 3 ff‘t 6 7
lsﬂéauLLLJ i A i{; | | i L-I |_1 I l_] -

Ll o BT

r-_LEcTF:ﬂN" TEMPCrT U m “!uF.L*."IH

Relationship between Tn Ny and 1/Tg in the
height-range 2500 1 500 km for night-time,
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| -80 LONGITUDINAL DEPENDENCE OF NIGHT-TIME ELECTRON DENSITY
DISTRIBUTIONS IN THE TOPSIDE IONOSPHERE

Girija Rajaram
Institute of Space and Aeronautical Science
University of Tokyo

It is shown that the latitudinal varfation of night-time Ny in the Topside Ionosphere with two
pronounced peaks located at around % 35° geomagnetic latitude, has a marked longitudinal dependence.
The Ny peaks are absent in the ionosphere over the West Zone {approximately correspondi ng to equato-
rial geomagnetic longitudes 270° to 360°), and are most pronounced in the East Zone (150° to 250°),
The Intermediate Zone (50° to 150°) also shows these Ny peaks. For the same local time electron den-
sities at ali heights are larger in the West Zone than in the other two Zones. A seasonal trend is

observed in that the peaks are absent {n Equinoctial months and are seen in Solstitial months.

These mid-latitude M. peaks are observed at all heights above 400 km and are clearly visible
even in the 2800 km observations cbtained by the Alouette II satellite. The peaks move in towards
the squator with increasing height, thereby suggesting their location on some definite “anomaly field
Tine". The effect of magnetic activity is to enhance the magnitude of these peaks relative to the
equatorial Na value. These features can be explained by the existence of a westward electric field

in the protenosphere at night. At the equatorial regions, such an electric field would cause a down-
ward £ % B drift of {onization from the protonosphere, and subsequent diffusion along the fieild Yines

would give rise to the observed N. peaks. The Tongitudinal inequalities could be explained by the
differing B in the different zones, which would determine both the downward drift and diffusion. It
seems quite redasonable that this £ field should intensify during geomagnetic disturbances, and cause

enhanced Ne peaks.

A pronounced difference in the width of the plasmatrough 1is also noticed in the West Zone,
While the poleward and equatorward cliffs of the trough differ by only 30° in the Intermediate Zone,
this difference 15 as much as 50° in the West Zone. The West Zone also exhibits considerable stpiic-
ture in the trough with several well-defined spikes in the minimum. The region of high Ta corre-

sponding to the plasmatrough shows similar variations in width between the different zones.
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REFLECTION MECHANISM OF ELF-LF WAVES IN THE LOWER IONOSPHERE

29 g (4527209) BT H4ER)

Abstract---- The mechanism of reflection of VLF and ELF radio waves in the antsotropic

Iower ionosphere whose conductivity parameter varies exponentially with height is discussed.
Superposing the Gaussian-shaped perturbation on the unperturbed profile,we study ityeffeet
on the reflection coefficients for various locations of the perturbations. Then the results

on the levels where reflection takes place are compared with those for the isotropic iono-
sphere.
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.-86 MORPHOLOGIES OF LOW-LATITUDE AND AURORAL VLF fHISS'

Iz ®fKa, Litieon (R W)

Abstract--- Low-latitude VLF hisg has Been considered to ba the consequence of the earth-iong-
sphere waveguide mode propagatfon of auroral hiss since the work of Jorgensen{1966). In this
paper,however,we show that the features of low-latitude VLF hiss are significantly different
from those of auroral hiss and then the low-latitude hiss is essentially different from the
aurcral hiss by using the extensive comparison of their morphologies. The study of Jow-latitude
hiss has yielded that there are two types in low-latitude hiss,one is not associated with
magnetic storms(quiet-time hiss) and the other closely correlated with magnetic storms (storm-
time hiss). Further,the storm-time low-latftude hiss can be divided into evening and morning

hiss and the difference between them sesms to be closely related to the asymmetric structure of
the plasmasphare,

Reference {1) Hayakawa,Tanaka and Ohtsu: Morphology of low-latitude and auroral VLF 'hiss’,
d.Atmos . Terr.Phys. in press{1974).
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SATELLITE AND GROUND STUDY OF MAGNETOSPHERIC VLF HISS ASSOCIATED WITH
MAGNETIC STORMS

B Bx w4 ke, Tt (%r B

Abstract---- The purpose of this paper is to make clear the characteristics of magneto-
spheric VLE hiss during storm times. The study is based on the VLF observations on board

the Ariel 3 satellite as well as on the ground during the severe magnetic storm of Z5-20
May 1967 and the moderately severe storm of 5-6 June 1867. Soon after the onsct of main
phase,there appeared the VLF hiss in the morning sector of the magnetosphere("morning hiss™)
on the satellite as well as ground vecord,while the hiss is not observed in the evening
sector. It was mot until during the recovery phase that we could recognize the stationary
occurrence of strong VLF hiss in the evening side of the magnetosphere(''evening hiss”).

The importance features of the morning and evening hiss are described and some discussions
concerning their generation mechanism by the ring current particles are givan.

Referencas,

{1} Satellite and ground study of magnetospheriec VLF hiss associated with the severe
magnetic starm on 25-26 May 1867, accepted for publication in J.Geophys.Res.
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| - 9 6 Properties of Low-Latitude Whistlar Ducts Deduced from the Rocket and
Ground Observations

¥ oE= m'tifq,x.., %% T (Hn 31%)

The measurement of wave normal directions of low-latitude sunset whistlers is
carried out by using the crossed loop aerials on board the rocket of K-SM-4l. It is found
the features of whistler wave normal directions are quite consistent with the concept of
trapping cone for ducted propagation. In addition,the properties of wave normal direction of
iﬂnﬂsphnrimll}" transmitted whistlers lend us further strong support to the ducted propsgation
Of sunset whistlers. Then we deduce the enhancement factor,scale and structurs of sunset ducts
by making use of the correlated work between the observed results and theoretical ray tracing
Studies. The obtained enhancement factors are compared with the ground Tesult and then they

are in good agreement with the result by ground whistier dispersions.

Reference (1) Iwai,Okada and Hayakawa: Rocket measurement of wave normal direction of law-
latitude sunset whistlers, J.Geophys.Res. (in press). (2) Hayakawa and Tuai:Magnetosyheris
du::‘l'.ing of low latitude whistlers as deduced from the rockst peasurenent of whistler wave
normal directions: submitted to J.Atmos.Terr.Phys. (3) Hayakawa and ﬁnﬂh:th nit:u-
latitude whistler ducts deduced from a comparison of ground whistler dispersion and magt

apheric electron dﬂﬂ_ﬁ.itf Prqu_ le, Rﬁp- Tano 5Ph-5Pﬂ=“ Res.Japan 1?,.11 L 213 ﬂ.g?!:l n
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THE EKCITATIDH MECHANTSM OF ':DZ 4.3 MICROMETER BAND IN THE POLAR AURORA

‘%' j: T% Takao Tohmatsu

-i # ;ﬁ %P- Geophysics Research Laboratory, Uaiversity of Tokyo

From the studies of the excitation processes invelving the secondary electrons
in the palar aurora, it was found that the nitrogen molecules are congederably excited
vibrationally in the lower thermosphere and the upper mesosphere. The wibrational
nergy is then tranfered resonantly to C0,(001,0) and converted to the infrared
emission of 4.3 micrometer band. Because of the resonant nature of the band

emission, the radiation energy is trapped in the mesosphere.

A ncw mathematical technique was developed to solve the radiative transfer
equation of the C02 band in optically thick atmosphere, The calculated results

were compared with the observations in an IBC III aurora.

150 , : 1 1 T T J |

BAND RADIANCE(LOOKING UPWARD) OF Eﬂz 4.3 MICROMETER
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125
Pokey Flat, Alaska,March 22

CALCULATED
N,* + C0z = Ny + COp%
=) e \‘. i
“ 100 Rt oL " oo ot ol o alpn dpn e
-;u- 77MR
et
Y
= -:--!"l'"""'"**
2
o .
3 75 [ '( OBSERVED (NO AURORA)
"n -~ THERMAL EXCITATIONS
~
K‘. gy —
*“ﬁ. -—_—“-----_-'---“—
-~
5[} ¥ E 2 & 1 iL 1
0 10 20 30 40

DOWNWARD RADIANCE (MR}

103



H-12

fo}

LTS e st

X

o]

|

o€
)/
A

4

""" .

{4}

XeODex3 0lassz7 o3 %

il 3 Al ® prtiliaf cunvig ()

NARK Fluth, SV tod 1 T Gew,

SALE  RAHL RRLK
ERraim £ ®RA > P
577 coveplit3o Xe

DHETRCE A NA OUS) pAeRTA 0IA5$770
BB, Hy Ny 2000 HFIGoARILEY) TR
AERTLLRULAAOMT 5, Bt Xe oA L

FE LYY X, 0, Zfa XeQA3FNGEE | ASEF
FLIR LB CRRMABE LT # P Bet et
CABR X3 Class77 04 et &8, KO
RAETS grau sl o BRERETY At
5 Xe t C(Zj?(-@n. &5 CIasx77 m%x#ﬁéﬁa%
TARKRAY), tHITHRHGLERBETHROo I A
yaz KeCR &3 AIafe77 0 N ERBTLEL
RSB 3,
T H R
@ (In 5577 445 0 Lwg TARY LN,
@ aren dhnc o Ft e 24577 9 b Mt
Dle +)C0, B vz 0T 477 e A4 1A,
@ X&' 1x XECPIHCONEH =2 o (5 + (((dd) Riain
Bl5 11 v 3.
OREFMM AL t AT s k. prapln ol
AT
O X" & a.g,tzh;&u.' B4y 1 75N, ‘
ﬁf“i’“ﬁ-ﬁ ARMegdzvs g, The Akt F Al
3,
e+ (0, > e+0 +tIM
Xe + 0('0) =2 Ys O('D)
e+ Xe QD) —» & + XeOU'S) = Xe +05) -7 Xe +O{D) thv

Phya, 42,237 -283( 7).

@M. Tisenc, GC. 1T (Ros Phos, B8, 378~31717),
i) Walidaw,, K ¢ J,G.G. &%, 3=/ (92),

104



H-13 AKzaorlBF9We=91271207

F K B
BRERR - 4 AER-B

S ERE B tesdR

sz, i3k AMagdorfd s bi3HHe -l 1. 5SS TaXRHT v
Budit s Ml riGe s, < 2 0o ey 3ihd sS TAMA 0 R Rl 7 7
STy E e AaMAETAS L FEAL TS,

NABaTy cafie g2 §Fe T3 (52 )mFel 130 €0, 582,
HiS, NHy , i 2 L o, 1 n3 a8 3R e27 927 73 i $2EH
RulV g et £ye %ﬁfgﬁrn.ﬁ-fh-ﬁ s T ERH0 25 T F L ppe a IR
BEA SN B3 H, Lo L~ - a#lE L3 KR ‘F-éfm t-w v a &
Lo Fy BB e e @ o EsTHS %m‘ﬁ;&:#ﬂ' VL S e = eYTD
gy e HEE . g g BEYGERE e RET PR TUAI F2 5 N3,

(el oy | vy ash: & 3¢ NERGFAGr 0009, TR IR 1T LL
vFAGETH 3. T3 TR AR v 0 ~f3 0 Ma RaLwiff v KRS v o 45 T'H
3o 2 - @ Yna Arkig > ek e NEB T2 v 1T B B R 5
B o b 3 0 - 9L - 92 affaldz -y vadle s filg iR e Ehbnz, L4
tBIE 7 VAR T AN P 2pm &RNL 20 pm )adllEd . FRADI RS AR
1 » oy, )

g SE B AN TR 3 Hauf?"‘"’a"ﬁ BRI » 7 vs a1 N 000 AatdfEIFhiIme &
£E 1 v e, FrebAL AL 2 Aot NBET e T a i
v o 58k o x3 < B3,

ABEFTT3 B oftho 3o v T T @1 FaT F309)0g3. L TIKARART
AW Y 2y BRI WE AR YT ARGV TERAB TV L S
Wk G F 2T RA Tt FMI cE b IIARHBRA A7 T E LTI NFELS T,

BaradV. €70 gr5ze-o Yy 25Fhrs 0 aitdf5Rhe s . 2 aTHA 9%
FHE = vy LT 9 BT 3N R RSy A TR F VT B
B2 tz, (] e,z -0 YA RRIEHIANE T3 SR 55,

W ﬁg A ggjgi’y;n:fﬁ-g- 230 B Z2AZ e A If--::n‘za_ﬁ‘ﬁa*t%rﬁfl:d;
T2 FR3 aAFFHBE s T=7"§3 BT Ervofsifsifr.

1 T L] T T T T ¥ [ [} ] 1 | ] 4

tad | )
= .'/‘! r
[ Aan syl acriay .
"~ s il g
% = Gumed Uil adnttins | oo
@ 1 4 b= /" -sE
- 'f *-l-_!
¥ = -'3"
im u}i
ifﬂ ] ul§

3, o o s ‘

b i Hoa 900
Waeidpagih of Hgha (A3

84 Actual zotion specirum of biolopical efficlency of enlar uliravinler
radiaiion for D, Swidresland. The aoiual action apecteurn. i3 the product
2t cach waiclrogiti of the relative scusitivily god the grousd fevel radiation
Source: Afier Lirbach, 1969,



mH-14 KBIAERo ) - vim

WAL~ A @ Tizg
(ETEKE LS JEm)
RN IPBHE., OHAZAMARELXoBEDBELLERM T I L v 78
3. BE. Peterson & KieHfaberind 0. OHRE oM s so WAk A v ETN S
REGL . FLaRI LR ML o BV e B (2L e BT 20z 03 W
BB, eI IRHBLESR, 20> 23R RBoTHEF 33 c 20T
cFRe. AR RV LS TR v gaad s Ln, -HBritst
s delia Tﬁi%t.&ﬂf&ﬁlagﬁfhﬁﬁﬁﬁ':1“3:&“E-F3 CEER R U
A RBIRAEMBIRELTI ok, ddg n B ARLT I C van Rhijn o 4R D
RITR3& R%EeFher, 2a2e, 2IRASABuaTAI, 2 U3 a
van Rhijn aME I V2 REaEMVHAH R FIRI O LR BT ZI & 3 28
1o 2BHRRARERATAFT O (2NINE)ITCEEY. 2 H2B 32 a % < n §Riey
r s ELEEC L THI.,

227, TeE3BBe. TARAR:IMUBo BB r6L s v Ruz 45w Bkl
g FERB (ERR BAes @) v XBHVWIAMeTES 2 2 HE L. 4o
fREIHEHBI LR,

BURLFRe(BLIaRyTa3, MABe@ 1.4z, L& F2ikoa Fao B
sy RMLEAKLA2I 2L ER I3, E08r. S BBMite L#E2] ¢
reeHBeREEIN 20 REc I RRARAN® . SEAS M20°ath o T8 B
O BLBAAPERS W3 ERAGHRB [ 4 r0 ) Lo FHEERS . RG
£eREFCEREERN SAW TH 74 L9 F—>FT 585w 3, WRMBAMEa.
REo B F4s OITMBISSTA), HEL e i za 2B L (W04 ) ., O M (7-%
(~61004) . R LE-2)T (~¥3504), 0, dtmospreric(0-0% (~26504). 24 3., 7xb2IL
mm$n+ﬁﬁ“mﬁﬁmétﬁﬁ§ﬁﬁmﬁﬁhﬂ.Eﬁtﬁﬁbi-?Fbkrﬁth
- S W S .

R SH 68 238 200474 TR RASEBMITCRA ) 649 sk s, 22
438 BR25kma LVI734 0 rXY, 2489 5 276001298 v e, T o R B s
FritdErs 9 1 2R EoMENcR2, ¢ vz 3.,

ARNESHKNIZRBRLAMEF - T eI cFEREMRIrMWash & T0aesa 73

EBYL & v van 4 ¢ tilter exchange
Rhijn o ﬂﬂ;j‘:— A 70° chopper
Ty AEMAE _
R ﬁi Iy tilters :
$58WmETs ¥ ]
®Bexi, v 70° LG
. ‘h_
"
' T -ﬂtd! =
(8] stop
zero & std. V.o foex. 2,
o ———
20°

Y2 Nature Vol 242 MAER 30 1412
106



H-15 TY N Y aREIEE A 54 T - A

xa 3n, PAHF-
sk X 32357

ERL-T-EM 34 - 3BEBEAY V9 Yoo AR 705 RET
VAL CTAEREFE s T T 99 aBafldlisnitt vi. JAYV 525, A
2RI L a0 HEAIR 7 w13
§ 3% Jo ~joofm & %ﬁ_ﬁﬁﬁﬁ,& ia!m_’nf-f'-'
ARELET IOV uRSBET 2 1 v EAER LT,
TH, LaPRrookahxamiBot b g Y
NIRESAHEFLTI -3 2 b8nriaz. 4
Al a FFEETT Y ;?H/ﬁﬁﬁ:#ﬂ%iiaﬂﬁi)
Pt F 3 RGeS LF oBla kB oare,

PR LTy F 9% u ?amrnﬂknﬁﬁ‘ﬁ&"%
L2328 TAfMiaSy &5 3 v, taAfa x
TEPS #oai3okem a A0 03069 - L 205 v 4 I
AU B E LT3, P« TH LB Lo
SR BIALY Jmb coFMOI T B EE L 2
vt EiRu L. 4T imad A hE aRg
3T F 92 wEER (FeiT1B) 28§ W69 § Boaere
anNbaBi A3, {a BT cEA ek g
IHIALRFIRE s v 9. RN 2y 24 a
. B RA SRR A~ 2 94 P el 1] R
ACELH . 1 aTATE AR 1 ot "
AP rEBELI Wt e EART s ba e AL bmd. taBL s aRCERLES
IFHEH LSRN 3,




nie FENAR R AR o/ BE0A (D)

RGE -, x anid, W %
« AR 521347 AR EH G

BREREMAT L5 7 95 >y —np-FHraFTA (X1 @) IR T ¢¢77 ABR
PR 7B 76-a Fua5- g0, BARo dMErABAL A SLHIMT 7 o3
. Bl a7 FRAIAE 9L » Tip ff*bizﬁ-},,%E;ﬁbfﬁﬁ:ﬁﬁq%—“ﬁﬁ IxaJirn
A anmulor apertere THEB LI, TG ERa R oA 9 F Geebd ba T
cEAAE I i ra 3 BRKhits 3BT YT E AR 2D o PR VIR
AE e A AR LG ya g . RS FERAML al 2 P LA
ff#ni"?bfﬂt-i-'ﬁ-! L ﬂ--':imi&f‘rl:i%n WMoa 5. 2o Fa Tz = 7 I E L SR
iz:.‘?“". 1*’-1'!‘-’?;:{ :i‘;fﬂ.:];r,ﬁ ¥ Z Iy v m=ib-29 s ) L*ﬂ,.r-;;%/ﬁ‘-l:;_ & ~N TR
v (e lff?ﬁ'ﬂﬂll'}ﬁidi 32 rj’-ﬁ’?#&fﬁ"‘?i % A ,fi;-fﬂ.?’-{bf- ’Eiﬁliiﬂ—l’: T4 FA
IT-?ﬁ‘ﬁlﬂl:‘Jfﬂfﬂ %“6‘:3!, d2ak 4 [ﬂl‘ﬂ l]-:,?";:}%-;f‘.,’..?-{ T/ (L

A ﬁ%ﬁ P aperfure | B v (1 g1 SBL R o Bl R o VIRF T I T
Jos

T 1 &




H-17 R AL S IRIER 4

€ 9 % A&
(0% K-RE)

BE7T R o TRBF B0 4T 0GB EL S ~3 DO bL-P~ v LT,
FEITA B L £300A O Awes ODHEFYLEHITS, SS9 Slewr

rllb T ofTo BRA KARPott B er) 7 b % e §u 7 coctrol ¥R T
WEA 2L 9 factrr & E 4S5 FeBd@KT. coffnfiteHinsndy
ﬂ:‘.’if‘h i@ Hlxs oA $ 3, RECafifios N30 (Fa
T H>917 SET. BMNEYSRES» 235, FHE &G 3, AWBiEH
BREeF ) =29 fia 2R FLOHr g, ﬂﬁﬁ'&j’ﬁfﬂﬁr}éﬁ“‘ﬁj‘ R, s
B LT3, EBHRMy E et SHI RSB 2t bbby e,



H-18 THR8B 0, 440% ARRER (1)

iR 415
AK - KB E A
THERB 700, Lo/ Hr->Z2RBH B HFR2BET723, BBETV L
ZRLEETINCRa M2 EE, HE BT 118,

ERAX . AriBEik , MERAK
FRBrI3zRE. ABRE#Hrd 3RK

i BRo 2560 F L RMBz el RS WRrETLERETFS ., R
YTENBROXKFEN T 37 -7- e BBaNrs- TRETS. KFo KK
H& 3 BR) Gla BRKERe v BERLRET S,

¥RaFAR (/974 &) rnAREiBlolDl #H, BFK% - BE v o BARM
RERAX - Ra < WF T8, % —BEFHsy THIv 3. SELEF1BR L
NAEKE . LB -BHERE T e e BTH B2 € 2T | Ko ARGt 9 Ko HIHE

X2 T . BT 23 nr KL v W7 38W21T0. FRaNBT3251¥ -
H13.

P1  S.R#%a ARSI 2 RRE
Ci Oz aﬁﬁiﬁ- A -
L s o
ez 3
S %1 ;JH"— N alé'éiﬂfﬂzr"'—' o IR
H oI R a R firKe-TaNz 283 ToaRkatken 3

¥ & 34 R
P 3 x Js

el MR wv-aRE ndkk- 4L RF AR RACTS
Df BRIk EF AR

b2 YIFFMa BN AR ¢ -AK 2

D3 A#tickasha



H-19 @wEgmAndEKoery >y L

A Ml (RK3)

1R s ph’cachemi:ﬂ-—d‘ usive %uﬂ-ﬁ‘ﬂm £ -—L.Plicft method = HAMH 13 2 ¢ 24

5 Z 5 O(%P); 00DY, O:l’83),0:0%4q), O3, H, cH, ROz, Hy, Hi0, Hilz, N8, NED),

Nﬂ} ”5‘;1 N.‘.‘.ﬂ-j (Hey (HO4 L0 3 Chs 4 ﬂ+: ﬂ;'? ﬂ-i‘-i:g H;g Nﬂ*, K‘.I!" 'q;m., ﬂq._-_. TH? E,[m:.trﬂm

YR BRI L, BIR L0160k = bt G, HEREEMerdge, s e

df vosrBe vzt TR 4y RER o preveter =252 sensifivity

cal enlation, = A€~» T=o

GBS T BB, Bk ROKe g 0/0: BRBWI =G24 ok Fifmodel ¢ L
Schusaan~ Emﬂgﬂ o K ehEE 18 W{{i‘ua, & o & e - TN A a2, KR o B G RUR
T SR AR A D §4, qo~100ku £ 1-2 %08 i sed ¢ B A a Eurbdrause 1R 180 kw FT
e ws e LY, “ﬁ-ﬂ‘-‘f? drgok 2 BB X< A A COT 0L 55774 , CH, A4
ﬁrﬁlﬁg‘{ﬁl-’ L, NO SE AN ﬁﬁ”ﬁi aMANT »22c g T5-P5km T 0t
&1, §5-105kw OBIEe Loy 57 (OMAE 2 peak & 95~ 100 km 124 » 2 we Y o
2 Afp Lt TARREEE) B IS kel BRGBHBICERAS L, Pkw g
(= furbepause t ¢ ot s LS A, Perkinsen~Reeves o soyr fux iy Tz =i g
LA .

{Z}Ef miﬁ&ﬁﬁ-ﬁfﬁ“ iiﬂ":-ﬂj;:ﬂ ;ﬁ;;«. % ¥ FKF = Rlﬂahﬂﬁ !jj ” L{;F m
S AR :hbﬁ:ﬂ:ﬁ"# Rar 2P a, Os aip A B R Gs e

dust  Jayer WA ITEELT 51 7 w3

iy Eﬁ-%ﬂvq‘ .
jf‘&‘: }313._.;& Lft%atﬁiaﬁ“:‘rz“mgnd wDa <, O3 a Aika
{3) ﬂH+Hﬂl_ﬁTﬂ+ﬂ: ﬂﬂsﬂi{' e ﬁfﬁ_#iﬁﬁ 1288 % Riv o P, va HE
S <Rl - 10 ° e AREBEAIN Ba, o RS TR

z Hotw w by » ¢ TOKwe X F
H,ﬂHeHﬂ a Rk 7 340, ﬂﬂ;-;;;m%‘f

C iﬁaﬁiﬂtﬂi ﬂ_ff-ﬁa&-.:f& GTE W, -3 'ﬂ'r_[iﬂﬂ? Dk aﬁ;lzgf;l;ﬁﬁ aﬁfE_t{’
Eiii‘fr.tﬁk 1ii1i'ﬁ"t'

gy NO 18 BB T NEDIT 0e A Ak Rk g 4
I?Lﬁ'l'ge,lﬂfrﬂn & R GHE S NED) ok B\ dh B pe

ﬁl@ﬂ-'ﬂpﬁﬁmﬁ, N1*D) ﬂ&-ﬁ*‘;ﬁ‘ﬁfﬂ 0.5 wre Lmﬁih&, R H‘ ﬁ
mﬁﬂ;;q = N ?ttﬁbﬁﬂf“f o B E—-ﬂf;'ﬂﬁﬁﬁtl, LA - A RERE
NO lﬁﬁrf'ﬁ‘ﬂ-ﬁﬂﬁﬁt“ T8 €0-80km 2 [T ond s F Y ori % ‘ﬁz 2ot ow NO 4p AR
#1&'&# m’ﬂd&{:ﬂﬂﬁ% 7L W gﬂk‘h WR NO *’?fﬁ‘}ﬁﬁi*ﬁ:%ﬁ ii_ﬂ\t:ﬂ, )
Lw NO 98% CARBL , 0aldg) o Fah 37 pp e ML ZBTR € 5L, s
S0 La ¢4 3RMEHE, 4rL 3 LA e % L o2 ERIN o Bidkke 53 t:;r_i&fﬁ
%{ﬁ [ X"

) 0, Hy NO 1 Bokw XE 21k R 2 my WHIBCT v, L N0 @& 120 e RE < o
PP ATE %A itk ad Ed 4, a & TR O 05, H=20H+HO. , NOSND, 5
L pl FLKW T2l R, BRhavemyag, ’ ’

(8] 75 kel FHAL (S Oadip #v8 5o, -lhltﬁﬁ,ﬁﬂ.fliﬁ!-h hlFw, fo~rokms 204 0o
AR RILC I 0 TAREH T e mL ﬂﬁﬁ‘ﬁfibﬂ:.ﬁ-ﬂm 9 UL 2B

A. Lo dip & 0K A5k o, Osodip v BIBEA A B BIES b5z na.

NE've , NS1D, N:+ho, Na+
NORBReAt<mhta . Noakih



H-20

DIURNAL VARTATIONS OF ATMOSPHERIC CONSTITUENTS

IN THE LOJER IONOSPHIERE

® 4 E O(F x5 -38)

2% ¢E8 - THRAcsssBE - L EXRCRRDP IBEL B 318 (7g
T.P. 36, 1297 ~r320) iz 3wz, To=, BEFERS, co. cos, F g,r’?:
>, 835882, ¥MSoBTwELDINEE 52 n, [, WG, 2F . 2L 200
EBE sp~ /80 em 23L 2 B Tk E, '

RETH nfwofasninge $HETer. 2 2100 [ OCp). orp)
O('8), 0:0%7), O('4)). 0,05 ), Oz, H, Hs. H:O, OH, OH¥, HO. . 4. 00

CO, COsy, NI NEDI, NO. O, Ny ] , AT 2R 5= > o 2T F 4 O 46 zwd;-
3o B EXZWFAK . PRNGMaBL 7S M, 14 2 -9, 13~ —pz >
Bls Aa-1343 J60 ElzHh 3.

SLABRUGFE, B35 aR
SR L- Xl X i nrflm
&% ( Koper, (173) 1=, mesopause 17
o KA1 CEBEEFRE CE potile SR
MoekE. YhesfFrze, £F. B0 cag
Hevt, tubopause a BB gu<, £
PRIEH L Jh 3.

&

{2

Preliminary Results

Height Ckm)

s BB EH profile o EB 1=
7. LOCP)T a montimam 17 £ 4
EFLFY, BEmmbteect,

3 E, raliExTFToaBEBELSE
D shawpr 6. BABLT e 2 ¢~
Hadi &bk, 120

o =& [00P ) alaXZEmitayh

=¥ tiw, [0s3 o BB % secomd

PO | i (T, mﬂsdpmﬂﬁi = Fs 41 110 )
. BT Beowl ., 2
*  mesopasse T a [NOY 2 T Hh1z 2 ¥ 100 .
v T %Eﬂﬁﬂﬁf‘?—‘wka L
=
.9 90 -
s NOY = HUH:0dk na B, v z
#ou, #HFa schame wohiz. #a 80 .

hydvation processes & %2 3 %@
WhITE i,

3




H-21 ELE V2B Eert -~ X0 L%

LARfIL. k-

Lt KE NI

-

DARERGEGBRIT -2 BRI LNBHE HEER BT V. BB
S/INKRT. MBIRERERBT2HX> 7 - 1,

padionlin, £ HiL WD b 9 9 — FUC

Thbh., IR, eFy PR BN EBR. THRLG ) B9 -2 £ LE b o T H<
RHLABEERCIIADEARC, FKF 508 BE o SviBRE TR T3,

BLuef §476, ~REBMLEYMNAZS 9 340, Evizlie 553588
IR T AR BRARERU L CEFZ V2 I3 NM T L b2 5, & 158

B S5. 240G, & 1?¢ﬁ3&ﬁ i, h
2y~ g R AF L. X

2Ly

If g Rt S, SSrdae, 19
W= ~f =BWS - BMOS vhH3.

BjecY¥® 435 L 4fo(5r -Sgl’-.-")=[$nh'3- Ss(nre)?] en3,

S, 5,4 % BSeRHITsE (440~ 5/75
Y., Tohix &% bos ke
BER 5okl

GH Yt~ =0 %d, >3

LT3 5,

TN gl v SIS h, BBAEc L5 b
@2 . B34 Lo REErHS WNeBho —4%35 4.

LOBETH. LR FMETR: BaBBNH AT B EREEBE TS,

Br)

C

AT
B 42, 3§
A
Bir2)
51
=1
B 1

B f
|
A 8
Tk
. >
lﬁhﬂ p /0y f

‘c;;‘lt%a
A GBBR3wm 5T mAoElk

G v 3em 5 Litne.
£ & om

B: GEFZEIw [ Flm
G o+ Fem § Axbn
£ ¥ om



H-22

SQUIDer:sEA

ik EidME A K —
| K& FLEEP

SQU I pEAEd. REE . 224 - THYHMGEy > 7 FF o 8 KR
L ARALIF R =207%077 Goomt 0 RAT BIEAD 2 L ETE Do

o oBRL 2O FIn s, vEow. SAU 1D EF B RLET

Hiabe WAHLRMLZ F¥odM{ndopafingly o 7ilds s
T BB dIFT RSB0 20 o BT BELSo R 2 rLFL T W30
T. i B3 o Ry ¢ B3, ~nFihnsnd baBhbo-MEs 4t TAE
TR 7HA: *a& 3B o sQUdID system th  linearized 5QUID
E“ﬁ'lfﬂ‘{nh {1]#

BEednieovr o BEE2E3 10t 00BAeEw I T H )0 =H
23 flux tramsformert Av ZRAHAPeFEFa o radis and Fike. HE
AhrompBMetr sz WARRCEY I 5 k5 2.02]

B2 o FEECTE SQUIDE Rl i@ ol Aoy MALE Buirdk
tofah BIEF - D recovdery n AL a3 ) HB A MxewH L Rb Y
73 linearited SQUID & $i% LT e 2= A BEEET & 22RER
vy 1 e#aatpy. wiforst 4 B 3 RAK ¢ Jreg gAa,AMﬁ:'rT
a BESFGudyp cvize frmaftamﬂ. Taan, lgp-l;a £ Ml vwire

15mm

Nb

e ﬁﬂﬁ—-—-—}

EES N

= Pp=Sb-5n

SAUI D o 1a T 455 o TRIEN
£330 4v90 22 0 F54k1 LB
F3tam . 43yt Moexed it
HinRI4S ¢ She4 3L BN HINY
ot g MM B e B3k 115
o BRI i3 m.ﬁw B 5E.
HEEER 1y un B §omT a i
H7 < Fobthr, EM AR R
¥ oy me Bl G TY R
1 e o 1o S Hall i 8 2 i@ L1 ).
SQUITDI o XbGo 14XE 015 em
B o Bt 985120
46 SQUIDE AN 0 JOEN,
Roa PLEILH 3 FECH2
X @8 1] R &Gitfard R Webb,T. wheatley
Jilow Temp Pags 1172 Volb KoS/4 533
[Z] T E. Zimmerman
T Appl Phys Oct. 1971 v 22 M 1] 44¥3



It - : & = ;
i-24 Xeha B B ALEBRIRR o0 R &

3
THEEY yopldl

o KR £ B
AL wER R A

ShEC o dfirny , sCBAAYIERF ok % D+ Bhih oM v ok
B2 » Ry (cas0 @ Qs E BT a2z vt lome ko te, 240 £l

Réwus il mctu. SRy, cdiha B Gn TR e flE n&3n BT
BTG, FABL4 Gre #8x 3 Hi e o TE Ao, XE8E » LI, KFL JF2
BEE FATHEE o L L5 WS Snn 783, Sywidpy 7 BATHS o @ hw 2K
PolEohr s, RER A TeES T o AN C1-130 LT B KB L2 F=,
A2 Q Fdn @ % 2 Ewe0~300 FI» L& Kisddor M cz vanEame o
VT, RBEKT 7 7 A 28cotie), KL EME L (AN ) oflite. B s HRERC
(A ¥ 2 BE =~ LWV, 2hs 2B UTT8 kit ats 3.
] < 45 = M~ = 0P8 Q7F 2R ~192282R o 154 A B 5 3. .hz=ﬁ‘ff=ﬁ
T AGERTE T R TG S gt £nt, - 255 Tl t

AsT B P YOY 2 BRE ol MEVER 6 ) 1 0 gt HRles HR(GH) 7
A B IR T CTEC La i 79y, B T
i IME Adte A LT e X AP 90 5 g S . P E-

A Py r(D)
ri' w E 85 X w5 8 v
L s(D) | 233 =20 =32 =30
AP ¢ =16 6 -0 15 17 -0 13
TAF 17 -5 _20 12 =16 3 afb =9
2500 2 § 12 -0 9 3 1 7
| for2 | 18 11 =236 5 8 -2 25 10
WF2 =3 =20 10 =4 12° 1y -18 5
yule 5 p 2 b 1% - 13 9
fai; 5 («=29){~13) =5 18 (<9 (<2 12
i folls 9 5 =2 & 17 <1l =7 1
i h'Es 18 1 40 22 <18 1% <12 =1§
.o fan | -1k =5 L =6 15 -2 2 7
L e . - RS .

Table 1. Correlation caefllficients{X100)



I-25 BHE 74 reBRaUT £42 (1)

AL 2, fim A
(HF = 7

MEATEME»  h? 5 F@EERFLUT rEBiEcEnicea S h sl Ly,
R HG U R 19493 4838 alMEE 2> TRE e, BE LW T~ T,
FHEM o R @ART e HE e e rEBE oI TR W THY, 79643 ¢H 30K
F7d. codrseBdard 1A R BT hH s k@AY dC P s i, §
NP3 r A RAIHR S 2Rt s EMON T~ T n bR h st ThY,

FEG. Ao BANTBEM k19445 708 19, 20 A o FRr > THRRET S, =

o R]d il .-fwt}ﬂ-&”rd-d-?ﬂ EaiMErTH, 9 898 o o3k UT oo 7 XKy nE
AR EMr®E (nIsrens, 2 ogd

RRABIZRGARaMrfou. RREL ST
L IRTE g E‘_ ﬂﬁﬁ:&:ﬂiﬁi‘f I S O the L, ‘sl ;,"'
.ﬁ.#ﬂﬁﬂthﬂ*‘fﬁ!fﬁt_ Af e wt—a \L// t";//
JHARRITansgREBr g a t '
ESRYC. ol gof kbl Tost '

"TAatRenseBLi 03, v aREME b0
m&w.ﬁ?ﬂ#&ﬁiﬁﬁTfaaﬁ,h%

e
J%M&f

N/
T 55 N SETIF SR ﬁin.ﬂ’.lﬁn&-;ﬂﬁﬁﬂﬁhn 7 P\‘\'(( -**-h-q)

s.P
FHI P ERY o, ob g 2h a4t
TRERRG. eBA2 K50 5cHZ (LT
TR D Z 0 aRPa@a s 4 £3 Y . 4o

TEMIABA s o nl R HIF T HS, HEWEL TRERTAT T 2
BT (nig Xz wnAMEs(RR) rnRA NS = B,

P : "
CAL ot ml 4+ 47 finmt Y XD = {(eBat i fa) coamt s (eRnr i Do) i mt] Xa

we ;-i.‘)
(‘-&Eﬁﬂmffﬂ:mﬂr‘)‘f:;—_{(..E:lfi‘:ﬂ_}mmf—(f:b'!'t:b}c-:rd-m'r"[ h %
RPUUR E
Cag R m T by i et IP™ o= { (me e~ A1 it et (netp—nri (%) ainmtf P2
B B e (2

dPy P ..

Xi=%x , Yri=%aE oW

f?-i T“H"'ﬁfmLﬂfq;hﬂnl.quﬁ:zwﬁ_g-{?'ﬁafﬁﬁ. lﬁ"* %":’

ERERNE <N jnﬁ:?ﬂ?'-’?rztﬁﬁﬁf:ﬁﬂ s he) BEOHADAT T 0K h A%
Ards T Hd vy, gy A T Ho BARS o B BABEIE, T3 35 i e

Fh3 L RITAEY Ay, ¢ agypeztors RAFME LT HS s BF BG
TToHhs.



H-26 Scﬁ?.eW/daf.mﬂmaﬂmrﬁan?

EER #® Hik %
| T8 4

e g ﬂ@mm@nﬁj-&nﬁmMax#nguﬁ T 4

O O ek o Fo { Cboyathi sud Jacoba s159 ),
& HMEE 9 ,rz.ajz-;fa-uwrg (Namichasrn. .e,fa_.f’ tPég )

@AM s shilioged o BEJEP (Adbs, 1957, (769 7,
© o ZUAB) | G F o Elehz) :F3 EaB, daift v dynamio Jam o ¥k
G/ # Hpa L gl g 3iseza 3 ( fucoto and Wilinide, 1942 )

¥F5%55:5 034" 29 3% s4 FIe A 504 530z fog AP =XAT Fidux'
EERB NS IZEV I F ozt 2o At BN, Fr - r BESY R IM B S LA N R,
BB Y 5 a prop - Fi3 WEIF(E BL ) gy 3o == TIX HE
R 2 -2 REMogs B v fns T3

MY 4 T g L@ e 7o bl FAFD 201
e} MWJM & §¥-f.-. MEFTI X 2@ 3
QW REQHD 5 & frrike 2t deny v g @33 57 0,
0 Bl wo 5. B g oA 2 FisR a 30 &y Ba3 2 oas
L H A, mRL € gy =, oz 3 FL b - Kmﬂw,ﬂfm&ﬁmﬁfﬂfaﬁﬂf#
R THENRFERE B z e h B
i emhancoment 4y b B A %‘5“ i3 B oo tA ERT MG 5D 3,
& Marov o fix BRIEIs Bt 2 P52 decay 73,
GF Keasr oy Yo FFXEiZ FBo¥hEY o~3442 Bl 3.

& 6 & @FR b e BE e PR BB 53 S gy FB iy B BAT B
®2 78 7 2 # gyt BRsrEe =r v gz 13 zn @re s apadedl
endancemet # 23 DPsanwed o St zir Bz 2 v g FITHY WwEES
BAME iz o EWE LT B

FER Ul o By AP T3 Rdy StTis 2i e QISR o knt EEE

73



H 27 BULRE o8 c A TRR 54 n YD

BnF ., wkx
ERHATLTY

TRPERGPIMEI N AMN YT . EFABM LT o< e TUHELE = ok
LS e R b# a0 s rvoR Tt o3 e A% 7.
&< 3. ﬂlﬂpmnnEﬁt‘ﬁ'—'ﬁf’d"}'ﬁﬂ"ﬁﬁl&—*_'?f{mh#n#iﬁ%ﬂwiﬂtfﬁﬁ

LY L. 2 s cottbnm. PEnRoRar. BREzwunEs s 5o e By
M3, Thd. P . BB YR o0E cAT L5 BT, v rn. XEoBBT%a
BRSO -BT 1 ke o¥UF s 62K e mtr om0 818 5,

FEB. 2w solBes SIRG PN o FBHERB L. 63T oI WL
CREAI. 2o RA S5y (2 Baflrihe. EBHURxomT TR B3 BE
‘o kne iz BT AL mm%ﬁLJ},'&ﬁ- BE Ve ‘?':".‘ﬁ;ydz'ﬂ tei. TH oMEL
FhH. 220 eh0e. 235 QoPRED. - Fosn EMv LI cotd 2.



H-28 FEE HM #» B MR EB

CART I A i
# nlinplondisg adodlz £ 9 gomprocd 4 dits pt. BB Ao &
e m&; ndeth wowe BN RS BEL BT GIS. %Mrﬂ,m
Ll L. HERBRICAAb- Lty SC H3EHBL IWT., ;ﬂkafiw

wine DAL tEWIEE L Lo A28 THIF 2T I T h LEL W e WY
Sz, SC» O GREFPRILEL BBy o< NI | TAIL
SRAND, ol LA BT 2 IBUA K SC AP

g 1493 EBHETHs A= T3,
Wen: AR g O ponell X 8Y Oplaora. 2 FF AFE @) ervnalliged shands towr .

() gre=-28
7% H =é‘l' + %—ﬁg-

2) ﬂ%:fxﬁﬂ—ﬁ,ﬁgﬂ-r %j

%é = PSRE +3APU ~Ysf +7SAUXB~] §x Bo

P = Yen — Win P= e
M= Mo B Pen = L4

Jlam J‘-J,I*E-I*;L;fﬂ 'I"'“"'H:*J-:l‘-ﬂ
? ™ (aflin Welnmade 1461 )

s BWEIRFE@ e (o BB tina peds ¥ D OXF 5 2D X P
{fﬁéamf £ ﬁjﬁ‘{ﬂ-%lﬁjtﬁ!h—:ﬁin%ﬁﬁjﬁi‘ YE Y :Jt-'ﬂﬁ/‘ii‘ﬁﬁ.
D3R e RREERA L5 SRk

Lt £20 ©E - AL T 3R G beandiny < hue Lo v 8 3
0 FABIBE % dedEn 3575 ﬂ::ﬂ%ﬂbtﬁn ) L

o BB 2 2 UPRR Lundary, 8 C T4 T o ki (ntar time £T £ 1 3 2 Bhiys

A TH2LD. )& Byt
o Pt .E..u;m.fm? v TARGEME R DB o2
Y& 50ty
o T R IR F (Fad o o B) 24 wppLL md% 5 Govkm M&HJ?
P ookn(zaZZe A2 t-2 2 R) o
WecT=%ac souc =oaT Ao,
FRER s uppen Bandong - R SC 74
oI TH Y RS The Wi T
Lewen Livnia 13 3 dy Tzﬁ%ﬁ: T B,
3D BS 213 L2 g, FERFT it
PBPIIBPETH -2 b 3.

3

T4
kg gr" IR




I-29 A AE W H 5wl Y %o gk it

~ w9 Iz ok F
BREAKXS

RABA WA LA gL rn 152@8E ( 2o 3TEMREB LT3 MEAK (Y,

ANORE 2 RTR, SHR kan BER VLA AF 4w RAL) 2

Hq: TR 2Lt 92 vE L T HE, 25 i T ou F h*"?ﬂ“ffﬂfﬂﬁ"
~HErBX 73,

.y
[

*PBErri s L0 s 5 Rer No B[ 568 € 1961, 12, 22}~ Rer No 93
{t"?'?? ?q)*ﬂfﬂ'#‘?rﬁ#{#t: _E"-’} *'.-1|= -'.F?-LH‘}‘:},'""; ‘oz mﬁﬁiﬁﬂiﬁ.
PR et ity AGEEEE > 0l e E R, 777 LueLiE

’ ':5‘(*& TR, E", {ﬂfﬁ'iyf“@iﬂ%fﬁiﬂ?m: — Yt ond 23
erﬂ:'.i{rffguﬂ‘gq 7w g T :i{rré}ﬁgif'rﬂrﬁiqfi;”;.ugﬁﬂar;;E,FT
%’IH# L2 ¢

e pengaevial T EER, BILE astos ac--ﬁ.-’.,.a..? Lo#v Ach et
7Y 570 BRI E AP v por—is Bh Tz R R, <A

————
add i-..ﬂ!ai-"f-.d'! il ?

VL ation %rf
ﬂ?ﬂq:ﬁ] T TR B “s . " il A ) ¥« t
A, (511" p FTF0EWR»S ot 2 28 3o,
ﬂmﬂm-mf ﬂéﬂé&ytq;ﬁ&f@ }f.ﬁé‘tﬁt'-ﬁi’)

"I o X F3nw
AT ‘{-:rélquﬁﬁ

Tt SPWEELI s 1w hka gy H L,
!ﬁﬁ;ﬁkﬁﬁiﬁﬁ { Fevbosh decigaan y E q.f-ﬂﬁ.“;:ﬁ (Zh 1 = i% ap T oo J o 4
%

<A e A Eiii‘%.rﬁ-a e R T CORSST o Yy k ~-Dw"5;'r'|:ﬂ":|"f"f e B ﬁ!ﬁtfmf&fﬁ
S LN R Entepiosdy o, oS 3T Bl Y,

3 fﬁ‘f'f“;.fﬂ VIR BAE I oy AL sk -"ﬁ"’"? (BHe L AErea S
YY) $AXE 3y sreify 3,

73 -
wﬂjig *: £ F o a 2522 o Aupuar 2ved | Ve 7 .'._-":_,j;, prvlen evest T L
}‘Jﬁf i‘f‘:“hm B3 M s as oL rrld APRRPEFFEL S Tl T & 2,

= -.

208 R, 2 PurENadE L DTG b (SAEBHEE Ry O
m*‘ t R -'s-"{n

JTI-‘!;.-h::. ?fﬁaf}-ﬂ-uﬂg%nﬁ Ly T 4T Eﬁyﬂiﬁz'éih
TEESE T



H-30 KtH X&& 77 28 23D oMwBFERD

FR+a 3)
X % % £
% B oA RO F O L
Pl Y R RFRFTIER RIS HER =L 3 A XL FBRE A NBHAVIRYL 258 0= ff 1
WY T3 ?Lﬂﬁ,mﬁ.hﬂﬂ& - RAI N DR TSI, BIiH LT RSB T
TR B FERLAN "X oM ro L VM4 3, v X EMEy, H2BTE
FEREXemms 3, 188 0 LF 2400 1k 3 QaNX,28) 4t =23 (X 2, £) /Ut Atzl) =2y Ny (X,2)
AN(X, 2,8} = dg JANQRZ Y 2900 1, 23290 AV NN DA F 2 X o Y BHT
B2 s Y, ANzt ricrw) *HATIMERNE 2 2 X2 AATI, B3, wT
9 AR B~ RAWK O W IBR AFNenia, 2) (ar-sf 211 smisf) B QAN D R 2
=&, ¥o, o0 fen, X=O, 60, 5 +FH A L THMAT 3
el TN v UE Ko EFF IR VBRE S N 28X 2 tuy afuhers, £.)) =AM OF Ay,
T}/ Oe~Au)] %!LEAT(;\:', 2, ARy SR 3N e, aMNe

2 (A2} g
ANl 2 2, M) = o (TATRZ A RO, G} 1 P — PUX 2 Tﬁ J:‘:ﬂ%
D
3 U (2= l2), BIX,z)=2dpix) N3(X,2), Y &)=1+A=) Jjas {Ljgpad ;.ﬂnm‘%ma.sil
. 4 ol{2) f f iﬁ hEA llr( -x.‘l z A} {ﬁﬂmwﬁﬂ o IIL‘-I“-‘E‘ L7 gue? JA‘I-IIE‘
ACX,z.N= yiz) fe Mgk Avke ’ ¥ ko |l_q.i,m|ﬂ’3 £1370157 ﬂq.j:ﬁll

Ky s LRP TR, XEBERIC (mafkaNoc g i 1, 2abo ki S T 4] HaYpsh
2 Y. ANmnN L3 ek 13 2R BPLT o, 4&_{&&‘-—:w!—;!‘,{}ﬁ:jn“u:ﬂ“ﬂ; s 3 E g
3R B 2 VRAUETS 3. ﬂ“f“*‘*f'ﬂﬁ?ﬁf'—ﬁ%ﬂ BRRAT I 9V Af0R: 21 4 4

o R S RIT I D, 2esoche TR ASEL IS SRS 0 afea g B 1 (7 Ay k7

o v FNAGH L) VRIARE DELE. 0558 T M BR, L1AT B Y Bl e
o gereode, AE-SK Cu sFuo kA ¥ E B 15 1= BRE 4 . . .

A B, ¥ - ) V4 sy x e s, it 5 B4

S\ L h%'_AEAT(‘I,LA) AU Ny (X 2 TXEFTIEBI R A Lo THRE L p 3,

R Rk AR B D Th?"%'ﬁ‘_i"-’- FIRETR U R4 4 SR 9 A
,;;gafﬁ%‘ﬂ RN 'ﬁ_i_-ﬁﬁ % }i}ﬁn’, #hEthI;E,.h)}iu*Hz{-K;}ﬂ X1 ¥ 73 ﬁ_iﬂ DAN X 12} oo
gl A K3 TLTARSS DWIM 9 R R A BT B B,

g L, BI LT LTEREASYR A f g i n st - p4E: 2 48
n A5 r ﬂﬁiﬂ:ﬂ A VAR « ]ﬂ.‘ﬁ_n SRELE 3 4 R1: LT ﬁfjf f@ﬁf_ﬂ[fﬂ-ﬁ)tﬁ
xen KeREASTRT I 2T ERTE 3, ;

42 f--ﬂ’i-’:#ji ¥ Ty ANy dﬂ‘{'xﬁ,t}tq‘}ﬂaﬂf[x:‘tt) E:-?-““ﬂ"-’r?ﬁgf-x.«Ul‘-f‘tt.}zdhr(x:%_ti)e:"f‘x‘}{f'"b.]
it o THE I N, Ny 23 i‘p{ﬁ’%"ux"? 1‘?‘;(? AL 7, 3, T2 % aN{%,2,1e) i"iﬁlﬁ"ﬁ-l:ﬂj
Sy, BH9HBr Fr AN(X2AS B EW\Fo K & & 5T,

% - }ﬁ__hﬁ,ﬂd}{q ABXEILTnLd uin O K" 23700 Jm. A ZSHSA 4%.552:%14;}1;;&?%5?3“1‘
07 218 A3 AR TR #NET S, B 2meodn, As0s-SAa vk LRA NI AR 2940 B4 £ 14 . gLy
? SpA B R RF OLEMBORET S, 20 LRIt 9 SANIK 2N AvpLy Boshiske s Hglh2) e xf
FIRY BET I A BRCH TREA X HTIRH & AR E o Ah LY KA v a0 pn P32, KOMAVERES
RT3, FiAH S SANRIN 2 XTI E W o R BN T 15 KK zrroohm A0 5D 0, Lo RSB 7Y B g
DXy, s M&i%ﬁitﬂ*ﬁ xrajj-‘i'i#&j&,_ﬁu.-.];:r - jlﬁmf W,;; g;,,*_,-ﬁ‘ .1 h:qfnﬁ-f.;jq:.-a
AR o PEANTIC EXIR# BT, S EF Mo Y ABBE T4 T 3 R EMNW 9207000
BATUN, 2500 foo 17 JH RBR R EPERG 02t RS 3 T 93 3. Bt VBRI A

3NN A TAT RO BE N RBARTUP R T8 E AN 7 U B BEK R et DRAS
a:i’ﬁu%ﬂfiﬁ?”ﬁiﬁj?mg%fﬂi 191 Thet e



e a

i = 3 1' Ionospheric Effects of Energetic Electrons Scattering fromn
the Rediation Belts
{I) Scattering Procesmes in the Magnetosphere

KARE - xun Jea.
P X G i3

m@EH? £ 3 i? Eaflavvmw 3 slot region {La 1.8p% La 7.1,) fs jﬁ'_ﬁ,ﬂﬂ i,
Bt~ ¥ B keT a B3 o8 KF sk n 1 4 stot alectoon KB MG o AR, 1 /R
Irﬁb#‘? e #-ﬂ‘-'l'ﬁ 'ﬁiﬂ‘iﬁa&;, -,-El*;!.iq'i b ﬂ‘:fﬂl:;ﬂf 3,

Lyms SU197204F, 1 g ﬂﬁ’"’r whistler-mode wgve turbulence(ifd pitch-anple diffusion T F 4 4
aiﬂfﬂ.i TEERL, G a PRIk siot region o E}ﬂ i?dg-'f;ﬁfgﬁi ) mﬁ@} A ’E‘;E-
e a, =94 Elﬂhﬂlﬂ‘mtiﬁﬁi d3 B E-.;n i (e, T8z ‘ﬂl?ﬂl‘[:.. Imhof ot ats caorh Y 1o F
3 precipitating/quasi-trapped Emynnentﬂmll' F & (€ saith et al. Ciami) » Jﬂ,ﬁ.ﬁ-ﬁﬂ plasma -
epheric hiss ﬂﬂiﬂﬁ § 2 1 . wove turbulences§y Blteh-angle diffusion process pv°, plasmasphere rE
R operate L2403 T8 G d 3 R R G 13, gy it A BE R~ o P
e R R LAY M AES ¥ T 1t n isho Ry BT Fo s & BOE

flba BAT ZedLils ya, PR o St i v 2 BB R - BT 7 3 B3 A
ANE o 3 10T . vbistler-mode wave turbulence - & 3 pitch-angle diffusien prneeasm.}{z{:?tm”ﬁphgﬂt
Coulomd scattering p. mﬁﬁ E iﬁ*ﬁ o w4 fl: § 1 crosa-L diffusion .} 1-}#11‘. Fy ﬁ,ﬁ d3 I
&ﬂ}i T o FHITWE? & fn,ﬁi &_P""LF (pimomant un) o invariant p I:I: 3 stochostic process g L-2FL
vio {ols, L ) apace (& equstarial Pltch~angla) AT 3 Fo
electron differential flux j {o,.L, E)

keer-Planck equation . g 5% Eﬁm L- l’:
N . 4= integrated Frecipibating flux 1 (L. Eida e ) iﬂhﬁﬁa": *
A% TR RFCERAYS F s 2 oo BRI R B sain L2 B3, TE
I HL(3 trepped Companenta X iE BAIAE R (43 Vet b al. (1973))g g esmudate LT F5 0« BEAY
] o poor T precipitating component e P "t-r‘i"élﬁ T3 e Bhélz, -E'-ﬁﬁ E S R ¢ ﬁgﬂ-
S5 F b. ¥ a diffusion process BT 44 rd" NP o
Raflerences

Ivhof W.L., &t al. (1oh), 1. Geophys. Res., 79, 3149

Lyons,L.R.y et 8. (1972),  dbid., 27, 7hss

Smith,E.d., et al. (1974}, ibid., 79, 2507

dest .1, et al. (1973), ivid., 78, 10864

122




= ———t———
R =

H-32 Tonoapheric Brfacts of Energetic Electrons Scattering from

the Radiation Belts
{II) Lonizatian 1n the Lower Toncaphere

X s - ﬁ-ﬂh M_

R K325
ﬂiﬁ.ﬁﬁﬁlﬂﬁlhﬂ > T, slot region ¥ 3 oo ilsE R W ink R T ABT L
~pa £y iﬁ:eﬁﬁ § VPR e STabLB\TT I T, AfahB i~ 3. 8
Ay e b ﬂ@ﬁﬁi‘ﬁa:: LR 7 g3 =5, M OBA ¢ v 7. PR a A 8 @0
lﬁﬁﬁtﬁm: SNERA G L. Pracipitating partiels a i XTI LS b Az, 1) fminp magneticq
E$a 12 17). 2MEMRE - FT 3 30068 1400 A" HEE . visible BP0 W tropleal arc, ) L!g?"-‘ﬂt!-ti:
ﬁﬂ# phase /amplitiude anomsly, - :

) Traekoy apectral anomaly %#.:55_ TS a 3 L. B3 vaur
P 7 H‘jﬁriﬂ A E f ﬁtrﬁiﬁ_ﬁ ‘nﬁﬁﬁliﬂ%ﬁﬁ'zﬁ ITMIVAaLET N, DR An.
precipitating electron & ﬁ#ﬁjﬂ 5; B Zlf 36 4"- S Lat B3, e~ L. precipitating slectron
E "T {g'l&‘ﬁﬁ E&Eﬁ&%l‘ E A [ﬂlﬂ‘m*lﬂ' ':JII 11§‘ﬂ‘4f :E"' qu. %. F-1 |1.r.¥.ii iﬂ%i:m{' 'I“ £ E
1%-"& YV Jt . 2. -ﬁ"ﬁ o M T 3 electrom precipitating flux ¢33 L 7 -&*‘F#}E '~ lonize=
tion rate & F s, HriLef, DA 2 BECeait, BBAW s T3 eergy degradation
sonization rate o 3H I i . T 7 TBanks o 1. {1974}, Faldder -Planck equationy Two-stress transport
equation § R T € 1133k o oo

Rees-laeda (1973)g hybrid method p T S PONE T e
Iﬁﬁf-‘l naed. ﬁ V% a 75"3"'1?. 7 hoa tmmn & 3 auroral ulrntrﬂnnﬁﬁ/ﬁ"! 3:"1" p
SRR ST PR RS i R o LY N F-&PE%& T TR M,‘;enngy deposition pVRE §
AT, rﬁﬁ‘_‘b&' claseic oy 3___5‘ T eanergy degradation ¥ Ef:ﬂ: L. ,! 41,41 aecondsry alectron 4 EL-H. Efr T
ﬁ']?ﬁ:ﬁ 4 3 B a %ﬁﬁjfﬂﬁ (Opal et al. (1974)) Erech 7 tonization rate 8 A5 ' '
B |- energy degradation ﬂmgr L F LK ‘fﬂ;m?lﬁ a2 AR o A B 1B
3 o ($D ke T 4 Stopping pover pi15¥ - $) A 4 2t B iontration rates peakiFincident fluxa
energy spectrumplhard i o 3 ﬁ#ﬂﬁ L. Potears 5(1973) & FE € 8 Yoy ‘Eﬁ bokmd h T d
I Ed Y a, Hbe '-h?ﬁﬁn FRML A 3 oV, ineident énergy flix T F 10 aV/ em sec, F*:ﬂ‘ (3
o lonization rate 77 >/ % /ind cos MR LML ta &% F |7 scottered rediation belt electron g o Ak

Ak o BRI Ao R %o 82 Bm sy 20 - b P57

Ref{arences

Bonks Fub. i et al. (1974),  J. Geophys. Res.. 79, 1459
Opal,C.B.. et al. {1971), J. Chem. Phys., 55, 4100
Potemra,T. 4., et al, {1973}, 4, Geophys. Res., 78, 1572
Rees M.l and K.Maeda (1973), ibid., 78, 8301

123




H-33 DE® (4 > Ak

EEEK% - Edy B
B L WEEE

EBPBo ionaht  BEETEoGE2ENT, BB LTH#H o redction
scheme EFETIo

Regative ijon ¢ reaction scheme =211 ZHI T,

1.0,0:99 3 assodiative , collisional detachment (&Y. Bz RIE AT £ IS

ER2LZT 113
% Cz, urater cluster ion. @, =HRE PESR 3,
BCO5,C0f W, 05 s ER G v cor b =FRECE > THESRS,
oD, HECEZ 3,

S0Km ML BT @ | O ncencentrationH¥E U 0 T, negative ion £H O R & Y,

Pesitive Ton tion Sche AR EThTS R 0L LS

i - ijo £ - T .n.e.g;::j:h.fe. joreid
F & R, Eod AT
B«?H,GEZ&&@:

Jokm WM T AL, O
o concentration i i A
D, detach ment W Hd Y
ool L, #ic

ative IenEME S = 48R €
RO T, Afo B4
OEECSEMAIHEIT
3o 1, EHCH7y 102
roBREBLANSHNT
 BROELADTATSR
3 rBEeEAITEAL
CO3,CO5, NOI, NO:, B i
Emﬁydrdi.cfif'iﬁﬁ"ﬂtﬁ
2 o

Pocitive ionio i F
ML, FRAVFF R
Pt L2 el D LRt [ £ Tk S I N

5 g &




H-34 K-9M-29 SHic& 380 BBE? 5
THEHEBIZEMF 03E
5% B N 8 AR TR HE 85
ARRI X REAPAL

1. 3205 BBATHEMTI-RERAISR3SBLNE3 381040800
WMELE. 2B E2dY, KAM-2% B¥izs . T, MR B40 Ky o RBER
BACERBT - P LASTRRRHB ORI RAE NS ENS EB e 2RET 3,
2. MAB A OF o VO U~PD>TFERB T, BRBRBRRFGIDAE, TR
HRhoI3MBl@eEro Ly BB L Pe.l liF3. FB. Dru bR YORY,
Wy 7250 - b RN, BR(R), BR(L)E-P & Ry.2e w3, fg. L2 HuT,
OV Fhkm ST OBMMAQA REIRB 1 miBerY, z2auroBE R, Furs
~ gt =k &EJ "'}'ﬁlE C FRTHE D e
3. BIBEOAR. H520 5. INWRAGH o BEAD ( Frg. 4), ='s D 18 B4 (LI
H) , AN (35%), Dy (41), BEBCEHe) A van I/ 1IE) £52T, Ray
ﬂm-a&?ﬂs Baeker a L (R) & X~CHS ENS x = Ay | T L(g)>0eGIX EML L
B ZovH3. ®ILALREIIL 4ol OHE, MW (Ry.1) &y, BEH O BE
HEDS, 2oR 0RECH KM EES, .7 VA DI RIREPHITO
BB CEY 1 BRAMTRIRING, T BRI BEBIREAB A LED U, fullooe
BRTHRGENRL, ToBReBMILeBANG RbR, CeR L, AERFE-
EIaz . Bp LES®3E fﬁa 1% & ¥ <CHAZTwA, - A& 3 gﬁ-&(F}g;%)ﬂi‘g“&
MEESRRAPE P4 0RY. 2E. BN RIGE oM SKR, 1, KT
N APAHE Rl PR HRCRELE N pouz, 35 mdRE 1 TS TER
R Py, ) ed, BC -~y zu3d, v & ’
ERED L T, MMBCHEAY, 5P -BLlT ud
SERBRY S u D, 100 |
4. DI W RFHYK- M-8 LS 3 VL FERE Lo
RMEBAEL S, ML 3 A Lo oS T8
ﬁ‘?ﬁ’ﬁ&m%’%ﬁl}ﬁﬁ EffE. =B 190 f-,; 3 8o
Deakss 2 VL F R o) BAYRHM HS G5 iy ¢ dag Lz
di2ws} 0 P9 13 8" PRRSCEBY T3,

ﬂ:ﬂbﬁﬂrv'ﬂd data
—. yegultant wave

S — L mﬁde
- = R mode

alt

&0 |

collisien fregquency . '

altitude (Fm)

10" 10% 10" =40 =20 (db) 0
gl EHRCITREVERIE
100}
520 550 (sec)
oy
U
8af E
i 2
EI
&0} -
o
2
1 10? 1o*
electron density { odl! ) 150 100 50 {Km)
Fig-4 HHUCRIREAR  Fy.3 g2 Y=

[25



1-35 Wi M2 VLARAD R » BH-BA o Bligpzse

Bawd B
R 2R

B&S TH ovhikzs g3 v, VLI BRA (NOT .17 4Kk~ REP T o st
B /O Rn) VBRI S>> TEEF. Ris. ERWA> BB 2109~ i3 0 iz,
VEVE a8A5 2% » 12,

BIBSTI . RBO¥BAStv oot . BUEBSR 170 VL A EH= h
T3 BDMARB o0 Lar. 10 Etr s+ BB 2905 9. GRHRIA
- ﬁlhﬂﬁurﬂﬁiﬂﬁ E‘fiﬁiz AR v Eaz B, ‘@3‘5,&41 ZHpTH e E. %,E_I < 3£
BT Bz 3, AMBPMMIERE RG> T< 3. AL E o NE 2 BRWAE oM T2
B rfea 1Rl L=~F7% 7 %, REEFA S T BGT L 500 hTF3 28 2§V
 BRBAA BTN ED R B 2R3

SAarrg . Fehong—vatdaoe., M 2L T dce o 4 485
NBEIRA 23t 2 T=F L3~z Bz AD cenwri 2181 T FH 7 e
U 2N e ADHH LT - 5 .

j&m B R, Mynct tagi
Receirer, —'—Q,EJ_ | RET X plotten
EE' AD connaifis _JEJ

= ;-;ht: \TRSUBHR s R B Ro R 53, Edd Aoy fe,
2%~ Ae25,2" 3T g AR e - T AMMH 1= . T HEAa Aug. A5, 1599, 1 g
ﬂ%m’élﬁ]ﬁuﬁti T4 3 htetan, ﬂlﬁn“ﬁlﬂﬁﬁ%ﬂ-ﬁf}_li-ﬁrﬂ A gy § 2GS

t*‘ﬂjﬁ‘a‘ q&-#lﬁlh

| A ETIEHR B s Td $

WER B vv = g T-*ﬁ‘ﬁ‘ |

T ' TH D At g 3 3l

J:ﬁ’ﬂ( NIgGHT L, A FTEF T

R j 3'{“ 40824 A,
WW’{‘"\ Rz fisr s R T2 4
f — + 4 "'i‘ﬁiéﬁn'? - ap o i ¥
o f A 100 gy BRI ol 3 .

1oec 4
180 T




W-37 Ve RoREER s B EHLE

# &  #l g4 3 #a ¥ A 4%
WHE EAHLM
FEEr R A 1 T X4 HBE L T1ERSo-/mEn 4 QW2 v2 3

R@rg ¢ QR R TEB uRBUBRey a0 (3 u8oz28) FB7
4, BRI DI AXE 252" 8B’ oz 2o 2 BaBe tdHRFo
SV e, AEcBEd 302120 vaqg3AREHESs = Lrt¥ 3,
$tHHes 38 CRAAYVazr g PR rddiv i cXET39 2, 9 A
HwE e A LHR c THRRETFS 2 2 Lr2r 3,

Brgrn e 2 drr @it dd 30v-9t8a, EAnFLv -THBL
e ¥ 2P REH o R G r T AT MR YA~ 1EB K e i‘ﬂﬁl%‘:“ 3?#_‘, pr
iﬁ#‘ﬁﬂ":ﬁﬂﬂ“tﬁﬂ’i- kﬁﬁz# ey id

RLwl® ¢ nkl %1 ﬁﬁ.rﬁﬁ??"ﬁﬁ; Fa»35 8 Aen T o~ 280 ps

iﬁ‘ #ﬁ{’ 3- iﬁﬁq ﬂﬁﬁ fﬂﬁﬁ 'I“a' 3 * ﬁ ﬁﬂ A w0 Iﬂllﬁfal‘ Joo KR
29 e 3R Kt HAC k5B E A Han gk i 5
¢ doorfiipln Ex TR B Hr s SHARE ckx  #352n BrARBR. -rr7dem

Pa i £ da ’f"’ﬁ“"i"'*ﬁ‘l"fﬁﬁﬁi I I B <7
radpaa Brodn &It Y M RA R,
HrBhTASEHT I o w2 2s 5FK2tfg ik 771 9m A% BHBHEL AL

go e tw i e AR Ee o - FBR AR w5 2 BA G2 4T, BYL « U

wb gokw X} FA <, ﬁ"ﬁmﬁﬂt'ﬁfﬁ B3 2LE¥AE 3.

. _ R . ¥ v
' .-_'.n'_'l:'-“ sipkl =17 o eneed . R

e T




H-38 [9722% 38 =2REG =6 3 QAN
7k W
"X -
BI5K - PE
g1,

1972% /0 Re~9aft, yyxot . 74 L +~3BR eths. AEBLRT 14
Sre0y. AoREGK U~ BBt KALagFes Lo i s e £ KRR
2FBAns OO0 g wr 2o ) rewhiflvRiFgar. PBE O AT
1HReTvens RBUA> 2§, Bh smda T0% 35 ¢, LRI, FCH 5 w3
§y . WMBer s RERANM o, B s e Rut yHE e 5 84 v, ER A0
Lo BT oo L, pnlorEBgonethishi o sotBiovn s %, (h
Lo R w e b4 35 e 30n adplh, 4t 2 (65~ 6 M 78I0 Gy o FoPR
HES H D3y e, 12 iff»ﬁ,iLiﬁm.mﬁa}»{i-_%ﬁmﬁ%iﬁia:t b ¢ 2,
%i*—‘iﬁ?nﬂimaﬁﬁ SO REO BB ARG b YT A s,

2.

BRAGEG e Ao § a2 BRL 1754/ CEWH 9/ mwe px 3 U R (V
2L7 k947 Fo7 ) HBER §°, Wrxmu ywWesSE ehlodn 74 walp e
74, -ﬁ.fﬁﬁhtizﬁ,n £ thy L, B% et YA A 2 U7 LY VFE £t 4 &L2%
“HH TR, D LARER LR BRABDEES LR waT, Fhioy o BFH
54 a SR LIRS @M 1, 29 TE Rt ew s pder %oz, B0 RS
6. b Ahé'"ﬂ"l‘ﬂ.. hf,rj)ﬁ'._q = T 1A &, &*ﬁ%fri 3o R T kYT }5‘3'53‘5

LOeagw, KiGkohvy 4. & k3945 0B bir 33 BrVBNT T, 3T 4
e T [:FQL-'!. :"‘;i’m‘t'ﬁ?i"lﬁ e 9 E s ﬁ’?ﬂ e o » T Ek%ﬁ"’ =
PES L HEBEB M es .y e GheA e 2 L30T Hbab A B
burs, 4%y o 2ax vy 1y o S L wErEY ey ne 2lb a >,

74 A NO, #;ﬂ- -ﬁ_# s et (LT) ‘&zﬁ'ﬁ] {7 ) Wy
7

4 BA%r g 02 NW, S B &0~ 7mix
= # /& 09 24 #

3 &_{6) /9 i 20 2 40 ”

4 -4 23 1 26 282 ‘

s %oy od 1 49 PR ¢
33

e, ‘?'z.ﬁ-. ﬁﬁi‘ﬂ‘ tR L, _}:‘ﬁxhi‘}:‘#@mﬁﬁ_qf{.% e Pt b g g
PRE 23, B4 1 e atk, [PW eo- 3ok 006: 06 tFY f4 742},
OL Fwis C&6794, 4300 A) Fth oL e La®, LA @npiey < 0%
iiﬂ.lﬁﬁwh 5
Di n.rw-?:ru--i‘% o htie s L xba ohd

OH 24 & w de #

Na' 397¢A Pt a g 1o 04 e, REAPE § Lo g0 K gy L0 s 2ar,
o X1 NeD o » L b alifyds o roe L% .
AL th 2 NaD Soaleou, wd AR aRNC B> AL v e BT e Ly | L3

CIAL I G s ek ﬁ,ﬂmu,,li‘iﬁ“; (9. FAAE Al v L 2handr
hierFhey, 123



H-39 TMARKEE v & 2% LA A9 87

¥ AL =
K EARF T
/944684 20 BB TFoSHAZREVITET AR K-8 -/35R< &)
, KRBT H 1R 7517 3 LB BAEEMNESThilre, kYL, tafaBERKRu
RYLyRBETEL, BFLRME T TMA ( Dimethyl- aluminium ) BLE AR
¥ofadP vRBI N, Lol ¥R R o plrRE I N=03TH
o, K-F-13FBrcow 13T BRBAREKTE- T wI3HRRTHI.

TnR, FEMaz vy Ca-9-FACOM 230/75 kFB LT, B o BH #59T
XBEIRBoR e BEnAhit- 1BRBerd, tadBEIARISI IR
X3 s 3 FESPRT, TMARBROFHERE 2 v < Ry L3 2 v oL R
&, AEEN T LuHTEXE s e v . $okl@gLe s s nET 3.

Bl T TMAZRAKFE AL BRBTH- T, HEER (kn) TH3. 208#»
PRIAYKPETRWIWI s X003, B2 3KFOReRT3IAFTFI7ERLR
AT, BENY7 FL AN LI RoNEr A THHLAVEARERL I 3. 29
Ui ERg ARl Bhvas. B3 FERogdEs . BBk
ArRERAFBH R vars nBlbLrwiprtRLELa T, BRI/ kﬂ‘%"t‘
RUUFTRRES, LTR@EME 0 Jonal wind RF, 3kmeidimael wind
RPN, /03 kmwFTHRE Y, YKHMREBSL /J0 km@ 2 TAT THIT ES
A3, 3R /03 kmidiie BE o chear sbN, TR EaRFRHIZVER
I Lavwd. STNHasmEd oty i o
BRI 7765 Fhunpdug Fof BTy
Banbudos (73.4° ¥) TIF Vinu
ITREBREEL <84 7
O

LaBBrL PR TM
ARLERRIZ 5 1R
28R4 v b L1HTE i

W
OTMARYLERBTH Y o
ARRCR T . KA T i
ISR & HREARTHI S Y, —~HoPrKeaflesct . """
rwBuy s s i1y, BEaFMIEEP 288601 T
Y iMa S i, 2o aEz L. = k> PERHRED = —
B todsitiERe v LN, -
e R TR LEE Joo NGO M THFONER, %0 ﬂd 3 i
& s KR BEFr v E2 3 v, pegload £ 8925 KBATAG, A KA T
¥ ﬂ.f)& iy i’rtlfl_:. II_ e I AR Y %%ﬁ f.-rl? ﬂ-?ﬂ' .f:‘dn.. ﬂmﬂnmﬁ ED& l:-ffn- 3 Mﬂ:il‘fﬁ'
v iR HHERI LR T 3. AR PRBLHBARIINT VTl
h. HiBL3nnFKEe&CBRT3 L. KEntepravy, AAoHRET~T3
e HRT PG e HERRADERPLF Ky duiBizv e T 108

BaazihEToinw

&




M- 40 K=9M~48 viss $AARBABME v 1
FAPIE - 241 B =
(& X5 9% )

K-9M-485 S488/9744 702082083328t bnt, 4%
BB /0OKm L 200 Am 1o b XLBELHETS 28wy [ . BB
= Voms— ef ~Flighe 521 BBARE BRI 1z, ToMEB o H 54 AR FL+H
Blttor FF)clti totr s s,

T= 9 vim i tBBE B #t 5 b AL B AT To kT Al 1 %5 0>
MRE SR A1 5, s @l aid. ahy FoBOAEL 2 2% P«

hoat -Hg f-r CERMUEELIRETI 3T eh b,



It - 1'11 Cherenkov emission of acoustic gravity wave in the upper

atmosphere

S. Kato and T. Kawakami
Ionosphere Research Lahoratorv, Kvoto Universitv

suparsonic motion generates gravitvy wave of very low frequencv as well as acoustic
wave, There are two very different cases for suhsonic motion. If the Mach numher; m,
is as mg < m <. 1 where ms is ratio hetween the Brunt-Vaisala frequency and the acoustic
cut-off freauency, onlv gravity wave of verv low frecuency is emitted. However, for m
¢ my aravity waves of relativelv high frequency and also verv low freguency can he
emitted although the definite conclusion for this case needs three-dimengional con-
sideration, Tt is proved that in supersonic motion, in general, the two-dimensional
approach is relevant for an initial period after the arrival of wave~front. For suh-
gonic cases the approach may contain certain errors. As an anplication of the Present
sreatment a supersonic motion of the terminator is considered. The motion can generate
gravity wave with pressure perturbation of a few to few ten percents of the static part.

The treatment is mainly two dimensiomal but a preliminarv result is also ohtained
for three dimensional medels.
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F.C. SCHWERE
US Steel Co, Res, Lah.

and

A Summary Report on the Electrical Conductivity of Apolle Lunar Materials

Takesi NAGATA
Nat, Inst. Polar Res.

The electrical conductivity of 6§ Apollo lunar rocks with Fe?t gontents trom 4 to 20 witfh has baen

mezsured in the temperature range from 20°C to 1000°C,
measurements were made using a three-electrode technigue,

Both DC and low frequency AC{SHz)
The six samplds ars selected to well represent

typical lunar rocks.

Thay are igneous rocks and brecaias of either basaltic or ancorthositie composition

as given in the following,

# 10048
# 15058
#15418
# 15555
# 68415
# 68815

Basaltie microbreccia : FeQ content = 16.3 % {(chemical), = 19.8% (magnetic)

Blocky basait % = 20.0 =16.4
Blacky braccia z = 9.4 = 6.7
Coarse grain basalt = 22,5 =17.6
Anorthositic gabbro 3 = 4.3 = 4,3
Anorthosgitic brecein = 4.8 o G.3

For all samples studied, the electrical eondictivity ( &) was observed to depend on the furnace atmos-
phere and on prior thermochemical treatment, However, reproducible data could be obtained for specified
sets of conditions, This dependence was most severe for the more porous or eracked samples and was

apparently associated with chemical alteration of samples surface
regions, ©'was lowest for samples measured in reducing atmos-
phere (He-H2 mixtures } and after reduction at high temperatures,
Furthermors, data obtained under these conditions were very
similar to data obtained during the initial heating, and are con-
sidered to be most representative in pristine lunar samples,
Experimantal results under these conditions ara shown in Fig. 1.
As shown in the figure, the dependence of {3 on Fel content is
sufficiently strong that it makes any dependence on structure of
secondary importance,

The dependence of & on temperature T can be described
analytically by

2 .
G{(T) = §1 G;{‘} a:p[-E{ﬂfkT}.
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Fig. 1

The parameters & c,,[i} and EH} obtained by a least square fif are presented in the following tabla,

——

Sample Test frequency @'ﬂm Em 63[2} E‘(E}
{ Hz) {ohm ﬂm‘1] {eV) {ohm cm"1} {eV)

10048 5 5.18 x m:g 0.533 5.09 x m"g 0.867
Do 2,66 %10 0,559 3.50x 10" 0.896

15058 5 6.97x1072 0,624 1.30 x 10° 1.570
DC 2,78 x 10 0,593 t.34 x 100 1.374

DC 9,84 x 10 0.971 1,37 %10 1,509

15555 5 3,18x1070  0.420 2,16 x 107 0.993
ne 1.27 x 10 0.604 3,68 % 10 1.040

68415 DC 1.27 x 10°® 2,640
68815 5 1.65 x 10"} 14340
De 1,42 x 10™ 1,366

144
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Magnetic Proparties of YAMATO Meteoritea found in Antaretica

(1) Yamato —1969 Meteorites

T. Negata

Nat. Inst. Polar Res.

and N. Suglura
Geophysical Inat, Univ. Tokyo

9 fragments of meteorites were found by a JARE 10 field party within a very limited area (10%m x 8km)

at a loeality about 71950'S "and 3691 5 'E in Antaretiea in December 1969. Further, 11 new fragmenis of
meteorites have been found in almost the same locality by a JARE 14 Held party in December 1973,

The magnetic properties as well as chemical, petrographical and ather properties of these meteorites

are under detailed studies, In this first report, the magnetic properties of 4 typical Yamato (1969}
meteorites are summarized with refersnce to their chemical and petrological characteristies. The pstrolo~
gically identified names and chemical data of theae 4 samples are summarized together with their magnetic
properties in the following table,

==

YAMATO ~ 1969 o
A B C-1 C-3 D
Identification Enstatite Ca~poor Carbonaceons Olivine=bronzite
chondrite achondrite chondrite (Type Ii) c¢hondrite
Metal Fe 22,18 0.66 0.15 12,69 (%)
N{ 1.86 0,004 1.32 1.52 (%)
Co 0.089 0.003 0.075 0.081 (5}
Oxide FeO 0.48 12.58 27.84 12,02 {%)
Sulfides Fe 7.20 0.85 2,30 3.38 (B}
5 4,71 0.49 1.32 1.94 (%)
Susceptibility ( ?.’vﬂ] 2,141 5.04 4'1':? w 357 574(x1F %muf gm)
En?at;z:;:;t o0 (T ) 33 0.65 8.1 18 {am:fgm)
) 769 780 540 759 % Ch
Curie Temp, @ ) 567 542 “E)
NRM ¢ fi = 0 ©® 3,535 15.4 {01 3764 567(x10"Smu/gm)
H = 5urTB 205 19.0 61 3277 149 {4)
H =200 31 12.3 9.0 574 180 (w)
-5 -8 ~B = -
IrM {b) 4,8 %10 2.0x 10 1.5%10 1.6 x 10 jl?e:n:,u?gmfﬂae}

As discribed in the above table, the ferromagnetic constituents in A, B and D are mostly Fe or FeNi, while

they are magnetite in C.

All these meteorite samples have a fairly stable NRM, which could be attributed
to TRM acquired either 'in the terrestrial upper atmosphere or on the ground.



H-8682 A Summary Report on the Basic Magnetic Properties of Apollo Lunar Materials

Takesi NAGATA and F.C. SCHWERE
Nat. Inst. Polar Res, US Steel Co, Resz, Lab.

The basic magnetic properties of 42 samples of Apollo 11 A 17 lunar materials have been examined for a
temperature range of 4,29 - 10B0®K, These lunar samples consist of 13 igneous rocks, 22 brecciss and
T kinds of fine,

(A) The dominant saturation magnetization {I5) is (0.1 A 0.2) emu/gm for igneous rocks and (0,6~-1,0]
emu/gm for breceias,

(B) The Curie point histogram has the median value at TT0%C, but the dispersion toward the lower
temperatura is broader in breccias than in igneous racks, as asbown in Pig. 1. It ia concluded thus
{a) that the principal ferromagnetic constituent in lunar materials is the native metallie iron containing
small amounts of Ni and Co § (b) that the content of native ivon is 0.05 A+0.1wt% in igneous rocks and
0.3 v 0,5wth in breccias 3 and (C) that Ni content in the native iron is higher in breccias than in
ignecus rooks,

(€} Igis roughly proportional to the bulk content of Ni in lunar materials. o OF i o
This result may suggest that the larger content of native iron in breocgias is
moatly due to a mixing of meteoritie iron, However; the observed values
of Ig in a number of samples are larger than the theoretical estimates
based on the mixing hypothesis.

{D) 8of 11 igneous rocks, 2 of 18 breceias and 6 of 7 fine samplea contain
only almost pure irsn (Fe®), and all the other lunax samples also contain a
congiderable amount of Fe? together with kamacite (FeNi alloy}.

{ E) The Ni conteat of the kamacites in lunar materials mosily ranges
between 3 and 8 wt5 , which is in agreement with that of meteorites, Since
meteorites never contain Fe?, a large amount of Fe® in Iunar materials
cannot be attributed to the meteoritic origin. It is then concluded that the
major parts of Fe® in breccias and in some shock-metamorphozed igneous
rocks have been produced by the shook-metanorphic breakdown of fayalite Fe3$5i04, chromium ulvdspinel
FeCrz04 ~ FayTiO, , ilmenite FeTiOq, ote,

(¥} The grain size of native iron, estimated from the viscous magmetization and superparamagnetic
characteristics at various temperatures ranges from several tens of Et-::n ‘_’.{Iﬂi in mean diameter for the
gingle domain range. The distribution function has the maximum at 100~ Eﬂ-ﬁi in breceias and fines.
There is observed evidence that most igneous rocks contain a considerable amount of multidomain grains
aiso.. The superparamagnetic component causes a reduction of the apparent coercive force at tempera—
tures higher than the blocking temperature,

(G} The paramagnetic susceptibility { };’1} of lunar materials at room temperatare is almost proportional

to the bulk content of Fe2®, represented by (T =300K) = 1,8 x1078 (Fe0) E::“_“GE 7 (wt=%).

{H) The initial magnetic ausceptibility { ?ﬂ,] is not simply proportional to 1z 5 but ;!; ! Ig ranges
from 5x10~% 1o 102 + depending on the degree of contribution of the superparamagnetic susceptibility
of fine particles,
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