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SATELLITE OBSERVATIONS OF Pi 2 ACTIVITY AT SYNCHRONOUS ORBIT

T. Sakurai (Tokal University)

R.L. McPherron {University of California, Los Angeles)
PL 2 magnetic pulsations provide an accurate indicator of substorm

expansion onset, however, it is not known what physical mechanism gener-
ateg them. Of many suggested mechanisma one possibility is that Pi 2
pulsations represent a disruption of the cross tail current as a neutral
line forma in the near earth plasma sheat. To date there have heen fow
reportas of Pi 2 in space and little opportunity to datermine the validity
of thiz suggestion. We have examined 2 large number of Bi 2 events
recorded at the synchronocus satellite ATE~6. These can be divided into
three typas. Tha first ia a nupeipnsitinn of a 100 sacond pericd
¢scillation and a large amplituda, higher frequency PL 1 activity. The
gecond is a 100 second wave unaccompanied by Pi 1. Both have associated
compressgional oscillations. The third is a pure trangverse wave in the
D component. Tha pure transversa wavas are quite rare, while the
comprassisnal wavas occur during almost avery substorm. In general, if

the satellite is in the local time sector 195-03 1t a Pi 2 burst
accompanies avery onget. In addition, onsats at the satellite ara
Agsociated with ground FLi 2 bursts. The pask occurrence time for
satellite PL 2 18 22 1¢. An examination of P1 2 polarization &t the
satellite raveals that the initial perturbation in tha o component
{azimuthal eagt] is in the £ame sansa as the perturbation caused by
fubstornm associated field aligned currents, positive premidnight,
Negative after. This observation suggests thare is a very close

aggociation batween the two phencmena.
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I-64 THEORY ON PLANETARY RADIO WAVES CONVERTED FROM THE ELECTROSTATIC

PLASMA WAVES

Hiroshi QYA
Geophysical Institute, Tohoke University, Sendai 980 JAPAN

Conversion of the alectrostatic plassa wavas tnto the electromagnetic mode waves iz feasible
in 2 branch around the upper hybrid resonance frequency. Conversian theory (Oya. 1971} has been applfied
to give Interpretatfon on the origin of Jovian decametric radio waves {Oya, 1974). The theory that {s
established relating to the conditfon that the musxfmum conversion takes place at f-fp whera f and fp
are the wave frequency and the plasma frequency , respectively,is further extended here for the case
fc:- fp; that is, l;ﬂi,is the oost possible case 1n Jovian plasma-sphere and fn the trough region of the
earth where the auroral kilomatric radio waves are generated.

The R-X mode (see Figure 1} 1n a frequency range fuur T e (where o 15 the upper hybrid
resonance frequency}can be converted to L-0 mode waves throgh the density Tluctuation of spce plasma,
when the followin relation 15 satizfiad ag

ko= £+ % ' (1)

wnere K. k, and &k are the wave vector of tha L-0 mode wave, the wave vector of the R-X mode wave, and
the characterfstic wave mmber of tha fluctuation of media, respectively. For fpfffﬂ-i‘. the results
185 given in Figure 1, indicate that the conditfon (1) can be satisfied even for qkml-l:'.ll‘:&!'!ﬂﬂ orlk 1/100.

Estimation of the field intensity gives a rasult for the Fourfer transformed electric field n{ﬂ-l-i
1
and E (R-X}, as

£, = (—Joix} E (2)

where Ny, My and X are the fluctusting density, background density and {1F|mf1l’]2 . respactively; 0 } X}
indicates the order of magnitude of ¥ valus, M/Rqy can be considerad to be 0.2 to 0.3 as a conservative
répresentative; and X20.720.8. This new theory indicates, therefore, sufficiently large amount of
conversion rate of the energy without taking the conditfon %1 that was required in the previous theory.

. i

we/fl=Q2
Figure 1. Dispersion curves for fplf 0.2
y the km\ra]ua . connect from R-X branch
E4 to L-0 branch s sufficient even for
km't kxﬂﬂn or koﬂ 00.
2] Reference

Oya, H., Radio Science, 6, 1131 (1971)
Oya, H., Planet Space Sci., 22,687(1974)
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Stimulation of the plasma waves have been carried out using long deployment antenna {102a tip
to tip}along all the portions of the JIKIKEN orbit. Tough the observations usipg the plasma
wave stimulation technique were carried out in lonospheric plasma as the casesof Alouette 1, and 2
; I5151, and 2, the experiments by JIKIKEN 1s the first case of tha obsarvatign that has been made
in the magnetosphers, including plasmapause area, with the high pawer transmitter of 300 watt as a

mminal value.
In Figure 1, an example of the dlagram, catled here plasmagram s indicated. Very long durat-

fon of the UHR wave emission over 125 msec has been observed. Tiis duratfon time is 4 or 5 times
longer than the {onospheric phenomenz. Two causes are considered for this long durating UHR pheno-
menas The first causs 15 in that the magnetospheric plasma is completely collisinless; and the second
cause fs in that the magnetospheric plasma contains the non-Maxwellian component that makes amplifi-
cation of the wave whose frequescy 15 located close to the UHR frequency.

Stimilation plasma waves also excita many harmonfcs of the electron cyclotron resdnance;
sometinies the higher harmonic resonances were excited up to the 20th harmonics. This s surprisingly
nigh value compared with the case of the experiment carrfed out in the fonpsphere. The generatinn
of these resonances at higher hamonfcs number is also consistent with the cause of long durating
UHR resonances in the magnetosphere. In the observation of the magnetosphere these resonances are
characterized by low ar very low frequencies; UHR resomance frequency sometimes indicates a value
near at 15 kH and 2f_ (the second harmonics of the electron cyclotron resonance frequency) Indlicates

aeven 12 kHz; 1.e., Ftﬂﬁ kHzZ.

Using observed fp and f_ values, we have caleulated the electron density; the
plasma pause structures observed by this stimulated plasma wave have teen plotted versus.iﬂg indeces
of the magnetic fleld disturbances. Hew evidences have been discovered by this methods the first
is the discovery of the existence of the relatively cold and dense plaswa fust outside of the plasma-
pause, The secand s a discovery of large fluctuating comonent up to 70Z of the plasma density in
the outer region of the plasmapause. This fluctuating component may produce many important effects

relating to the {rregurarity of the plasmasphere and trough region.
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.L'?B Lower stratospheric wind and waves observed by the Jicamarca radar

b B EAKR- AadFH . 0 @
( 1%1 * 2 ) }

Acki et al.(1978) discusmed about the lower stratospheric wind observed by the
Jicamarca VHF radar (12°8, 77°W) for about 48 hours on December 6~£, 1977. The mean
wind fleld observed was shown to be consistent with the guasi-biennial ascillation.
Sevaral profiles of the horizontal wind have been compared with winds determined by
rawingonde balloons, which were launched and tracked Fram Callao,; Lima, about 30 km
west of the Jicamarca radar.

In this papar we will describe another observation of the gimilar nature that
was done on 3-5 October 1977, comparing with tha results of the Dacember obsarvation.
The parameters of the two obserxvations are given in Tabie 1. The line-of-sight
vVelocities are estimated by the first moment of the Doppler spectrum obtainad by FFT.

Qur main conolusions are as follows:
(1) A peraistent wind shear with a magnitude of a few m/sec/km existed in the zonal
wind througheut the time of observation. Tha direction and the downward phase pro-
gression with respect to height observed are consistent with those expected of the
quasi-biennial omcillation.
(2} Thare was a aystematic difference between the horizontal wind fialds observed by
the radar and the balloons: this may be attributad to the orographic effects upon the
radar winds.
(3) The mean vertical wind averaged over the entire duration of the cbservation was
found to be alightly upward with the averaged magnitude aof about 1 em/sec. The mean
vertical wind was almost censtant throughout the height range cbserved.
{4) The deduced ampiitudes of the diurnal and semidiurnal ogcillations are about
1 n/gec in the height range observad. Daspite the considerabla variability the
cbaerved phage seems, in gaeneral, teo be congistent with the theoretical value of
Lindzen (1967) and Lindzen and Hong (1974).
(53) A subatantial oscillation of the order of S m/fiec with A period of about 4 days

is aobserved. fThis is consistent with what would be expacted in the equatorial satrato-
sphera for these zonal wind conditione.

Raference & ;,
' £
Aoki, K., 8. Pukao, I. Kimura and S. Kato, PP heuwf AMET £ 7Y

Table 1 Parameters of the gstratospheric wind obsarvation :
Pate 3-5 Octobex 1977 6~8 Decembexr 1977
Height range 15~33 km 15-50 km
Height interwval 3.0 km 2.5 km
Height resolution 2.5 km 2.5 km

Tima regolution 16 soc 17 gec
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Wind componants cbserved by metaor radar ¢an be roughly claasificd by thelr periods as intexnal
gravity wava { < several hrs), tides { lday, and ite fraction}, planetary wavesd { > 1 day} and mean
wind { >> geveral days )}, respeetivaly. As for tidal cacillaetions, a groat dgal has been roported a0
far. Hara, we will focus our attention on the cosponents with periods longer than 1 day. Tha obsexva~
£ion described here concerns the almest continuous run frem July 20 to August 7 in 1978.

Fig.1 shows tho time variatien of cbserved wind velocity avaraged over every 30 min. in time and
avery 2.5 im in altitude from 80 km to 110 ¥m. Thesae time series are digitally filtered by the o ER
low pass filter whose cut off period lies around 32 hr. A esntour plot of the result is illustrased B
Fig.2, 1In the figure, it must bo noted that the wind oscillaticn of about 2 day pericd with lts ﬂf :
tude excseding 20 m/see cloarly indicates downward phase progression. Power £pactra of the tima sorio

in Fig.l are calculated using Blackman-Tukey algorithm as shown in Flg.3. 1In this, a component of the
pariod of 2 - 2.4 days { 48 - 58 hre ) is avi-

dant in agrecsent with those shown in ¥ig.2. it -~ i~ M i

i1t has recently been reported that a quasl 2 - 3 -n
day ascillation exists prefarably in the surnmer = -
meteor reglon, which might be idantified as the 4 T
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CONTROLLED BEAM EXPERIMENT FOR GENERATION OF PLASMA WAVES
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Correlatlion batween the ﬂziﬂ—li atnospheris band and the Nab lines

LNE TABX
AEIE s RFHRE

A correlation study is made of the simultaneous intensity changes of the ﬂiiﬁ'li
atmospheric band at 8645 A and the Nap lines at 5893 A, which are cbserved from the
ground level with a time saparation of 5 min by a tilting-filtar photometer. It is
found that the correlation between the nziﬂ~11 band and the NaD lines is fairly good.
The correlation batween the 0,(0~1) atmospheric band and the NaD lines is compared
with that between the CH(6-2) band and the Nab linas. It ig found that the latter is
2 little superior o the formar.

Since the correlation between the simulataneous intensity changes of the 0, (0-1}
band and the Nab lines has not besi atudied, we have examined the corrslations on the

separate nights. Three nights from seventeen nights had the weak nagative correlation

coefficients and the remainder tha positive correlation coefficients ranging from

0.100 to 0.890.

The vorrelation betwean the 0,(0-1}) band and the Wabh lines had a corralation
coefficient (r} of 0.632 for the data number of 156 for autimn glone. When we take

the level of significance as 5% according to the Student t-~teas, ¥ = 0,199 for the
data number of 100, Thus, it is concluded that the correlation between the nziﬂ-li
band and the MHab lineg is a fairly strong correlation.

On the other hand, the correlation between the Oli{6=2) band and the Nab lines
which has been accepted from previously as a gsErong correlation was studied simul=~
taneously, using the data taken on the same nights. The correlation between the Oi{6-2)

and the NaD lines had a correlation comfficiant of 0.721 for the data number of 158

for autumn alone. Thus, the correlation between the OH{6=2) band and the WaD lines

wag a little stronger than that batween the 0,(0=-1} band and the NaD linesa.



]1"5 Emission mechanism of [OI} 5577 A radiation

Elh;ﬁﬁi ‘r}';f-}ﬁ’f
wrgarl  BeAFICE

Bates{l964} has described that Chapman's suggestlon that the presence of [OI]
5577 A line in the nightelow spactrum is dua to,
G+ﬂ+ﬂ--—-—-—-——}ﬂ:+ﬂ*
was widely accepted in i960, not bacause of any compelling positive evidence, but

pecause of the failure to find a plausibla altarpnative excitation mechanism. There-

after, Barth and Hildebrande(1961) have opposed to the Chapman mechenism and Barth

{1964) suggested the Barth mechanism. Hatex(1964) describes that it is not pogaible
to predict with assurance which is the more effactive, the Chapman machanism or the
parth machanism.

We have, recently, found #hat the correlation between the intenaity changes of
the P, {4} and P, (3} 1ines of the OH(6~2) band or of the OH{6-2} and {8-3} hands which
are believed to have the same excitation mechaniam has not indicated the seasonal
variation, on the other %and, we have found that the correlaiinn botween the OR{£-2}
band and the NaD lines which are believed to possess the apparently different
excitation mechanism have indicated a fairly pronounced seasonal variation. Baged
on this observakional results, we have attempted to determine which ls the more
effective, the Chapman mechanism or the Barth nmechanism which is the same type of

reaction ag the reaction for the excitation of the ﬂziﬂ-li band.

Referances

(1} Barth C. 8. and Hildebrandt A. F. (1964}, J. Geophys. Res, 66, P.985.
(2} Barth €. B. (1964), Ann. Geophys. 20, P.18I.

(3) Bates D. R. (1964}, Disc. Faraday Soc. 37, ¥.2l.

{4} Chapman §. (1931}, Proc. Roy. Sac. (London) Al32, P.353.
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]I—23 The Influence of N.L.C. Particles on Ionization Balance in FEsosptEre
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The socaficients for the combination of electrans and lons with neutral and charyed
particulates are derdved using an extension of llatanson's theory of electron anid lon capture.
Attention 18 eoneentrated on the situstion in which tha electran and fon mean free paths are
large compared with the particle radii, and the results are used to assess the Ilnportance of
attachement to partictlates in the lonization balance at mesospheric hedght.

e amn write the loss vates of electron, positive ion and negative lon as following forms,
n, I, nﬂjniﬂ} $,(r) &R
n, J, = anm}%{_{m dR
noJ = n_f a(R) (%) 4R

where N, = €lectron density, n = nositive-ion density, n = nepative—ion density, (R} = size

distribution finetion of particulates, R = radlus of particle, and gb = the function of

R, and ratio of cherpped partiele density WA, War, WAL, WM, + 1Y means the density of
particulates with twd positive element charge . In fipme 1, we show the sample of some
mmerdieal results. Variztions in figure
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PALEOMAGNETISM OF ANTARCTIC ACHONDRITES
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NRAM's of § diogenites, onc howardito and 3 eusrites retrioved from the clean Antarctica are

o-6i

specifically examinod Lo estimate tho order of magnitikio of the paleointensity for these achendrites. The
observed values of aaturaiion magnotizetion ({s), saturation remancnce{lp), coercive forca{Ha), NI
intensity §[,{0)), and residual NRM iotensity after AFP=demagnotization up to 1000¢ (I, (100} ) are summa-

rized in the following table.

Achendrite { wif, /g {3;11: /g {ggj CIL / g) I:Bﬂi::l:-l?"':% é’f‘:ﬂ
vM 74013 (D1) | 0.17 1.2 x10™> 10 3.8 x 1070 1.2x10°¢  o.09
vid 7307  (Ho) 0.53 2.7 x 10~2 13 6.3 % 1079 5,9 x 1070 0.07
yM 6902 (Di) 0.19 3.5 x 1077 42 15.4 % 10™9 23.5x167% (0,15}
M 74007 (D1) | 0.32 4.0 x 10?3 4.0 x 1078 3.2x107%  {0.033)
¥Mm 74648 (D1 | 0.20 75 %107 85 26.5x10% 32.5x107®  (0.16)
ym 75032 (DI} | 0.042 G5 x107> 93 4.2 x 1078 31.8x107%  (0.022)
yM 74159 (Bu) | 0.061 4.0 x 1077 265  22.6x10™® 33,2 4 10-6 {0.19)
yM 71450 (Eu} | 0.050  oda xi1a? g5 1351070 amx1076  (0.10)
oM 7605 (Eu) | 0.076 084 %1070 45 45100  2.1%10°6  (o.18)

As shown by a comparison of In{100) with 1,(0) In tho table, NREM's of ail those achondrites are suf-

tly stable to attributc the origin of their NRM Lo cither TRM or CRM.

ricie! ; —
tensity(F o} for YM 74013 diogoaite iz determined to be about 0.050e by the NRM-ARM mothod
]

The palevin
o Fo-value of YA 7307 howardite is evaivated to he about 0.07 Oe by the Kanigisberger-Thellior method.
{¢ naa beef suggested by Fuller (1974), oa the other hand, that ratio 1,(0}/{p is approximaiely pro.

oned to Fe in the case of lunar surface vocks, anamoly (0l ig = ®%2Fe (1)

To recontivm the relation i‘xpl'l."ﬁm}d by (1), TEM acquircd in Fa=10a

whil
whore

purtl
xPa5x 10" for Fo=0.1~10e.
and iz are examined for 12 le”‘*’“““t basalts and aadesites, &K=~ (1.3 £ 1.2) x 107" being oblained. In the

s of achondrites, &2 =35 107 {g the best fittabie to independently determined values of Fo of XM 74013

ot
d YM 7307. Fo~values in parentheses in Table 1 o the palosiilensitics of T achiandrites thus estitgiod.
go Fo-values estimated by the Fullor's nietiod may be subjocted to a probable ambiguity of factar 2,

The
g to an uncertainty of &2, but their order of magnitude can be accopted, Namely, Fo = 0,2 ~ 0.020¢

T 1y
for aghﬂﬁdl"ih".ﬁ. This Fi value may represent a mugaotic field in the primordial salar nebura about 3.5 ¥
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H_95 A 28.5 DAY RECURRENCE PERIOD OF THE IMF AND ITS RELATION
TO HIGH LATITUDE CORONAL HOLES

Kiyoshi HAEZANA
Departiment of Astrophysics, Nagova Univers{ty

The predominant recurrence perfod of the IMF sector structure had been 27 days dur{ng the
declining phase of the 20th solar cycle, but ft changed to & longer period of about 28.5 days
in 1977.confirming the general tendency noted by Svalgaard and Wilcox that in the rising and
max fmum phases of a solar cycle 28.5 day-recurrent structures dominate. We found that these

sector structures having a longer recurrence perlod had a close ralation to the high latitude

coronal holes observed simitltaneously. It 1s suggested that the two differeni recurrence

periods of the IMF sector structure found by Svalgaard and Hilcox correspond to rotation

periods of equatorial and high-latitude coronal holes, respectively. It is also suggested

that equatorial and high-latitude coronal holes might have different origins and different

splar cycle dapendences.
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