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We have estimated the electricconductivity in the
ionosphere by using the electrm density based on
the International Reference of Ionosphere (IRI)
model. Results of three methois for the
conductivity are compared each other. It is shown
that at night the Pedersen conductivity of the F
region is larger than that of the E region. The
height profile of the conductivity at the sunspot
maximum is much different from that at the sunspot
minimum. The peak value of the Pedersen
conductivity in the F region at midnight when R =
200 is about 50 times as large as that when R = 35.
On the other hand, the Hall or Pedersen
conductivity in the E region is only about 2 times.
The eqguatorial enhancement of the conductivity is
hardly seen in the nighttime at the sunspot
maximum, but slightly seen at the sunspot minimum.
At the dip equator the ratio of the height
integrated conductivity in the daytime to that at
night is about 50 at the sunspot minimum and 15 at
the sunspot maximum. In low latitudes other than
the dip equator it is about 20 at the sunspot
minimum, but at the sunspot maximum it is not so
different from unity.

This difference in the structure of the
condustivity by the solar activity can explain the
difference in the geomagnetic Sq field at the
Sunspot maximum from at the sunspot minimum. The
analysis of the geomagnetic field in the nighttime
shows that nocturnal ionospheric currents surely
exist at the sunspot maximum. Moreover, a
preliminary impulse (PI) of geomagnetic sudden
commencement (SC) is observed in low latitudes
without the equatorial enhancement of its amplitude
at night mainly when the solar activity is high.
These features are consistent with our estimation
of the conductivity distribution.
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The rocket-experiment was carried out at 300 RO TTIAm T T T T,

Kagoshima Space Center ( 131704 E , 31°15'N )
for measuring the ionospheric electron-density
by the impedance-probe. The S-310-14 rocket
was launched at 18:16:50 JST on 16, September in

200 -4
1983 with both an apogee height of 217.8 km and 1

e e

a landing distance of 242.5 km.

The height profiles of the electron-density

_,__‘,H_'_.-A,,,M
1

ALTITUDE

in both the ascending path and the descending

path are presented in the right figure. 100 ;

The observation was just prior to local . "

sunset, The intermediate layer with a maximum

I-
3 was observed

electron-density of 2.1 X 10% em”

at 157 km in the shallow E-F valley with a |

B

= | FRRETI SRR AR LI NNUE R R eTt] BN IR EAR
minimum electron-density of 1.1 X 'I(]4 cm 3 at 0 ‘e L 4 i
2 6

10 10

10 1038 10

the height region from about 140 km to about 180

km, E region between 90 km and about 130 km 300 BELERE T S BE1 L S AU R R LT

was formed in trinal layers. The nighttime i
|

distribution of the electron-density at E-F [
height region was modified by the dynamical i

e

drift-effect of the idonization due to the

"

. 200 |-
neutral atmospheric wind. L .

The wake-effect of the rocket was appeared

with a periodic time, 34 second near apex region

ALTITUDE
T

and in the descending path of the rocket-

trajectory. 100 |-

The result of the electron-density profile was

in good agreement with that obtained from total
integration of the energy distribution of the L

thermal electrons by the energy analyzer which |
o0 b—xorreomd vl ooesemdl oy

E:_‘.;..z.._,..._g PSR P SayD SOl | OSSN Ve - SO (O SO . |

was installed at this rocket ( by K.Oyama and 3 a 6
_ 10 10 10 10° 10
H.Amemiya ).

ELECTRON DENSITY
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Poloidal Alfvén mode in dipolar coordinates

19 - TN - /:EJ

(11) large [m[ case

(IL)

H. Murata

Department of Physics,

The purpose of the present paper is to investigate
poloidal Alfvén mode associated with compressional
component such as storm time Pc 5 pulsations in di-
Storm time

polar coordinates. Pc 5 pulsations are

a class of magnetic pulsations observed most fre-
quently at the local afternoon during the main phase
of magnetic storms, which have large m, propagating
westwards, where m is the azimuthal wave number and
mz25~50, and the period is approximately constant

,1931]?

The waves are linearly polarized in a meridian plane

with latitude at any given time [Allan et al.

with nearly equal compressional (fast mode) and

transverse (poloidal Alfvén mode) components near

(43 ) [ Q]l [ w/ ¥
2, z
the magnetic equator [Barfield and McPherron, 1978f (1+35)22 BYRpli3e)  (1-2%)

Recently, Walker and Nielsen [1984]’ report
observations of a post-midnight high-m (m=30+3) PcS
during a time of substorm activity by a Stare radar,
in which the direction of phase motion of the
oscillation is eastwards. This case may be similar
to storm time Pc 5 except the sign of m.

e start from the observational evidence of Bpx0
near the magnetic equator, obtaining the polarization
relations of the various quantities as shown below;
from Bx0, we have from the linearized equation of

Faraday’s law (see previous

PEs )1pcr )

b= (DG v)/hy B e j (1)
where D(/u J) is function OF/L and v, and at the
surface of the earth (r= R;), i.e., at z=cos@=

£(1 - N2, Fy=0

satisfied.

, that is, D(/-l,\’):(l must be
If at the magnetic equator B¢, is strictly
zero, OD/YL must be zero at u=0. Introducing a

variable given by

I(u,v) = B> § DU, V) B*AY | )
various quantities are given by
Fo=lm/heB) Tlu,v) e Plwt~ ”W;J B
& = (B/hv)(3/av)(1/B o] e " Mp) iy
B = (imhy ho)(L%2v) B2 /B°) T, e i

By (i ) (3/am) Llu v) @ <08 ™) (6)
B0 = (Viuhe ) (2 B (1/8)) & -

8, = (cim/Bhu) [(/0¥) 7] Luw) W0 ’, (5)
where we use the condition of incompressible fluid,
7-E=0, which is replaced withTj-¥=0 for large |m/.

(jJ;B,)) is poloidal Al fvén mode and (§+;B/u Tp) s

VIR, 27,663, PT.GR, 83,739, FGRL, I, 257,

llyogo College of Medicine, Nishinomiya, 663,

Japan

fast mode. They couple together due to an in-
homogeneous back ground magnetic field of dipole.
e may see frum (3) that I(u, Q)xh¢§?th¢E¢ E‘P
Radoski [1967] used 6.?

Two components of the equation of motion are

o (dot)Uv =B (B¢ — (I/hp) (3/ov)Pi , (1)
%, (0fat) Ve = (-B/#e) (WxB)v— (Yhe ) (ot )P, ()
where Py is small pressure variation. Under large
[m| condition, we obtain from (10) a simple

relation given by

= — (B/x.) B/u . )

Then, we derive from (9) A . 2
_us32)y (aa/a? -0,
B* 12)

scos .
equation of eigen value problem, which 1s same one
as Radoski [1967], Cummings et al. [1969], and Orr
and Matthew [1971]‘discussed. The last term of

where z = First two terms construct an

(12) is due to compressional component of the mag-
netic field B/J_ which these authors did not con-

sider from the start of their works. If the back

ground magnetic field is a dipole, this last term
except minus sign is too large (about one order
larger than the other) to construct wave form in

(12), consequently. Storm time Pc 5 pulsations

are observed during the main phase of magnetic
storms, that is, these are excited at the time of

increasing ring current. Therefore, the back-

ground magnetic field, especially at the outer

magnetosphere, may strongly deviate from a dipole

to nearly uniform one in local. Then we may

observe IIM wave there. The region that wave

exists must satisfy the condition given by

2
W R (+32)%7 M (
L—B—'?jé;}%(f:aél) (,_Z;Jj ) 1 >O H)

In conclusion, it is suggested that poloidal
Alfvén mode coupled to fast mode with large [m|
may exist in dipolar coordinated under plasma
pressure effect, and this situation becomes an
eigen value problem if background magnetic field
in the outer magnetosphere may deviate from dipole
to weak inhomogeneous one due to ring current,

which mainly developes during magnetic storms.

Hya g, 12 40 TRqR e, 8. YRS s (9.897,
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Experimental Results for 16th Jan.1982
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The purpose of the present paper is to discuss the propacation characteristics

of daytime whistlers at low latitudes by making use of the data from the
automatic direction finding at Yamaoka(geomag.lat. 25°N) and the synoptic
routine data of the multi-station network at Kagoshima(20°), Sakushima(24°),

and Moshiri(34°). Two daytime whistler events with extremely enhanced occurrence
on 1léth and 15th Januaryv,1982, are examined in details, and then the ionospheric
exit points determined by the direction finder at Yamaoka are found to remain
very stable for less than two hours such that the diameter of their distribution
is less than 60km,this experimental fact being strongly indicative of ducted
propagation. An intercomparison of the whistler spectra at the four stations

for those events has indicated that whistlers emerged near Yamaoka and Sakushima
tend to propagate in the Earth-ionosphere waveguide towards higher latitudes

and are observed at Moshiri with their frequencv component cut off at frequencies
below the tweek cutoff frequency. Further,very weak corresponding whistlers

are simultaneous at Kagoshima, too, and this phenomenon is satisfactorily account-

ed for,based on the ducted propagation,as well.
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(a) Tempo?al variationlof oc;;r;ence (c) Distribution of ionospheric exit
rate in every 10 min on th Jan. points of whistlers during 16h
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(d) Distribution of the electric field

(b) Temporal variation of dispersion intensity of whistlers
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The storm—-time medium-latitude VLF emissions are believed to provide valuable information on the
emission generation mechanism(wave-particle interactions) and also to be a powerful tool for the study
of the injection of plasma-sheet electrons into the magnetosphere and of magnetospheric structure in the
vicinity of the plasmapause.

in order to improve our understanding on the generation and propagation mechanism of those medium-—
latitude VLF emissions and also on the related magnetospheric phenomena,we carried out two-stationed A
spaced direction finding measurements for mid-latitude emissions during the three northern winters bet-
ween 1976 to 1979. Two stations were (1) Brorfelde in Denmark(L- 3) and (2) Chambon-la-Foret in France

(L~2).

Initial analyses of the data during the last year's campaign(November 1978 to February 1979) have
been briefly described in Hayakawa et al. (1981) and the use of direction finding results has enabled
them to classify the observed emissions into several categories. The most popular one among them is the
"plasmapause-associated VLF emissions",which take place in close association with geomagnetic distruban-
ces around the plasmapause and which is the subject: of the present paper. Their main occurrence is con-
centrated in two different local times; one at dawn(L.T. 6h) and the other in the pre-midnight(L.T-'\ZEh)-
The present paper is concerned with the emission in the former L.T.'s,while the emissions in the latter

L.T.'s will be discussed elsewhere.

SUMMARY OF THE RESULTS AND DISCUSSION

Based on the present analyses we have deduced the following fundamental features of mid-latitude

VLF emissions.

(1) The emissions observed at Brorfelde and Chambon-la-Foret are consisted of two bands; one is ELF

(f £3kHz) and the other is VLF( £% 3kHz) which is the subject of the present paper. The VLE emissions
are identified as being of the hiss-type.

(2) The VLF emissions seem to be generated during geomagnetic disturbances;in other words,in close
association with substorms.Their occurrence is highly concentrated in the L.T. sector around 6h
(dawn-side) .

(3) The ionospheric exit region of those emissions have been determined by the direction findings at the
two stations,which has yielded that the emissions are widely distributed in the ionosphere in a lati-
tude range from the plasmapause to a lower L shell( ~2.0) and they have penetrated the ionosphere at
any point in the extended latitude range. However,the region of the maximum intensity,being a strong
indication of the generation latitude is likely to be inside the plasmapause.

(4) The most important property for VLF emissions is that they show a regular frequency drift; the freqg-
uency increases for the events analysed,but one case. The maximum rate of frequency increase is Z20

kHz /hr.

It is found that the quasi-linear process of the electron cyclotron instability can account for

almost all of the properties elucidated above,very satisfactorily.
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I—35 AZIMUTHAL PROPAGATION AND FREQUENCY CHARACTERISTIC
OF COMPRESSIONAL Pc 5 WAVES OBSERVED AT GEOSTATIONARY ORBIT

Kazue Takahashi Paul R. Higbie Daniel N. Baker

University of California, Los Alamos National Laboratory

Energetic particle data from the 1977-007 and 1979-053 satellites and
magnetic field data from the GOES 2 and 3 satellites have been used to study
eight compressional Pc 5 wave events observed at geostationary orbit during
1979. All the events occurred on the dayside and most of them were observed
during the recovery phase of a geomagnetic storm. By using the data from two
of the satellites which were close to each other, we measured the azimuthal
phase velocity V¢ and azimuthal wave number m for selected intervals . For all
these 1intervals the waves propagated westward in the spacecraft frame, and we
obtained ]V¢| = 4 - 14 km/s and |m| = 40 — 120. Furthermore, harmonics of 2
local standing Alfvén wave were often present simultaneously with a
compressional Pc 5 wave. The frequency of the compressional wave was typically
25% of that of the second h'armonic of the Alfvén wave. This frequency
characteristic may be a result of a coupling between a compressional wave

(drift-mirror mode) and a fundamental standing shear Alfvén wave.

The figure below shows an example of field tilt angle variation associated
with a compressional Pc5 wave. Note the ~90 s signal delay between the two

satellites, which 1implies ~10 km/s propagation of the wave to the west.
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[—58 DISCOVERY OF PULSATING DECAMETRIC RADIATION SUGGESTING A SUPER BLACK HOLE
AT THE GALACTIC CENTER
---RESULTS FROM THE OBSERVATIONS OF
DECAMETRIC RADIATIONS

H. OYA and A. MORIOKA

Geophysical Institute, Tohoku University, Sendai 980, JAPAN

In the data of the decametric radiation from the direction of the Galactic center, there are
pulsating components whose periods are 160 msec at about 24 MHz, and 110 msec at about 28 MHz; the
period T (msec) is expressed empirically as

T=160 - 12.5(t-24),

as the function of the frequency f (MHz). The pulsating components are detected from FFT of the
received signal S(w) which shows the difference from the spectrum of the random noise N(w). The
ﬂ"a1¥SEd{5UAH-N(uU}INUD) value shows remarkable coincidence with the inferred pulse spectrum
P(w) (see Figure 1 and 2). Therefore it is concluded that the signal includes the pulsating
component in addition to the random noise components. This pulsating components can only be
detectable when the frequency dispersion corresponding to 3.6 msec/30 Hz to 4.1 msec/30 Hz 'S
compensated through the delay compensation circuits. This frequency dispersion in the Galactic
Plasma corresponds to the distance of 10 kpc, suggesting that the source is at the Galactic cenker,

To give interpretation for the observed power of 4 X 10" erg/sec, only within the dEamtr s
T P Lt i e il e o e 5
extremelye1arge red shi g -e ecametric radiation is observed in outer space as the re

shift being affected by the intense gravity field near the black hole i
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LY R T : T T . T
260 abo T1M%%mn=,’“1 1000 1200  Figure 1. Calculated p(w) for a pulse

i 3 train given in the top panel.
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I —43 Interuational Hgquatorial ubservatory (L)

Susumu ato  (Lyoto  University), B. G. Salsley (oad), J. Blamont (CHIS), J. 0. Parbes (Boston
University), (. A. CGeller (UASA), ©. itirola (Kyoto University), . AL Viaceut (Luiversity of
Adelaide) and n. . Yooduan (Instituto Geotisico del Peru) :

Toe  tullowing resolation wvas dralted a us AP study Group O in

At BLONTLl Coisaitrea in graz 1964

ury, 1433 o ne FIQO]I[L'J

Coislotiliv the  oreat scientilic iwportance of wiverstanding the special dynavical  charae
: . F -y ] - -
teristics ol Lne eqyuatorial niddle ati sphere —— like equatorial waves, breaking of tides sravity
wvave non=lincavities and critical level foteract ions —— and B d

CONBLIDERLY & turther the paucity o date and poor understandii ol Line above dynanical processes
which have a wvital iotlocence on nicule latituee at.wespiheric processes, it is SOLVEL chat une“m.:'
more  Dguaturial Ateesphere Observatories ve set up as carly as possible through the joint ¢ffort of
interested selentitic jroups. A typicol observatory wvould cowprise at the very winivum a relatively
sensitive L 0/s0 radar, A sensitive Lidar anl a partial-retlection system. 1L is Mitther “'%UIL "';
that Lhe  observatories be sel up witn oh Y o1 tie peoprapnic cquator at a suitanle lr;c-lLin;.“ LI
the mideestern lacitic or the /5 weridian. Suen a chain would aenaelit Jroag exisling ‘lnti{lun!illr;cl‘
chains ol wddule atwospihwere observin,, stations. ' :

Codblukiliu  the valuable seicentilic intornation that eixn be cathered ot other near-cauatorial
. . : o — . i e . : fad @

locations, il iy  RESOLVEL  that a Jr scicatilic effort sinould be wade tao intensiCy lLIe L=

servations at all other low latituces by scetting up additional facilities it necessare ) e

{'rolix‘;inury ::()Il:?il_l(.‘l'iltiull.‘i point Lo the desirability of establishing one or  aore equatorial
observitorivs  (coaprising, at  the very winfuus a relatively sensitive A A { |_\
lidar, and a partial reflection systei) cither in the area of Lhe cont ral-westipg :'-"lCi.fi',;:'lbl 1 f
the 7570 wmeridian. cither  location voula benefit frow a weridional chain of .‘Ilrc‘ad:— ¢ i ll(:-'l‘.
facilities, l.e., weteor raciars at dyoto and chabarovsi, partial refleccion dars  in ’.S:I‘:E\l}iz
Carlstelurein ana o Seoll case, the I'radar au wyoto and the 5T radar at adelaide for the .c-u[tr'll-,
wesltern  lacilic  site; and inconercat scatter/HsSU/ST radars at Jicanarea and Arecibo tor l'.h:- 7;“w

site. dither  chain wonld yielu a unique data set (a zeroth-order, non=oro;ranhic data set in  the
western  Paciiic  andyor a data sen ncorporating extensive orography at 75 near the Andes) The
P £ s . TS . - § . . ) : ' 2
Latitudinal  limits ol tie  cquaterial  pbservatories shoula nol  cueced +5" ) Lhe  geographic
-— C LEOLTd

chqudtor Lo assule accurate veasurcennt ol cquatorial vave morphnolosy
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