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BA“I 3 Electric field production by the tidal dynamo

Susumu Kato and Toshitaka Tauda
Tonosphere Reacarch Laboratory, Kyoto University, EKyoto

The tidal dynamo theory and the observation is still finding & disagreement
between them. The present work concerns a revise of the theoretical approach which
has so far been only two-dimensional neglecting entirely the vartical electric
current {&.g. Tarpley 1970). The atmosphere is assumed here to be a plzane and have
a horizontally uniform conductivity. Vertically both uniform and non-uniform
conductivity are considered. The main point here is to find a rigorous golution of
a three-dimensional problem thereby considering fully the vertical structure of the
field.

I+ is found that the vertical current, though small, is important: The electric
field and current, wave-theoretically, consist of two modes. One igs tidal having
the same dispersion with tide the other is hydromagnetic having the wave~-number
vector orthogonal to Bg. - The boundary in vertiecal direction generates the latter.
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8P-118 On the Expected Signature of the
Reconnection in the Magnetotail

A. Nshida'1) and ¢.T. Russe11(?)
(1) Institute of Space and Aeronautical Science, University of Tokyo, Komaba,
Megura-ku, Tokyo 153 ‘

{2) Institute Geophysics & Planetary Physics, University California, Los Angeles,
California 90024, U. S. A.

The idea that the expansion phase of the magnetospheric substorm corresponds to the
field-Tine reconnection in the near-earth portian of the magnetotail has recently been
questioned by Akasofu et al. who ¢laim that the magnetic field observations in the mag-
netntailrduring expansion phases are not compatible with the abave interpretation.

In order that their critical argument be valid, 1t is essential that the reconnec-

tion process s correctly understosd. Their criticisms, however, appear to be based
instead on insufficient understanding on the physics of the reconnection. Hence in order

to avoid further misunderstanding we wish to enumerate some basic features of the recon-
nection in the magnetotail,

(1) Beyond the distance of the néar-earth neutral line the plasma sheet should thin.

Hence the Probability is quite high that the sate]lite observes the lobe-type field when
the near-tai} reconnection is in pragress.

(2} As a consequence of (1) and high speed of the plasma flow inside the thinned plasma

sheet, the magnitude of Southward B, {i.e. the component of B perpendicualy to the tail

midplane} has to be 1ou { [B, =1y ).

{3) Presence of the field iine kink (4.¢. the slow shock) that characterizes Petschek,

Sonnerup etc's theoretical models s an artifact that results from the assumption of the

Tncompressibility. Moye refined theory of Hayashi and Sato shows no sign of such a kink.

{4) similarly the perpendicularity of the flow with-respect to the magnetic field pre-

&icted by earlier “Incompressip]e® theories i3 an artifact.
predict that plasma flow

Compressible theor{es

in the thinned plasma sheet 15 almost parallel to the magnetic
field direction.

(8) Behaviours of Plaswa and magnetic fielg earthward and anti

~earthward of the neutrat
Tine are distinctly different.

Hence dats obtained by vala sateiittes should rot pa re-

garded to represent the behaviour of the Very near-earth portion of the pTasma sheet
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BP_I 26 STUDY OF MINI-SUBSTORM
DURING SUNSPOT MINIMUM YEARS

TAKAD SAITO and TOHRU SAKURATI
Onagawa Magnetic Observatory and Geophiysical Institute, Tohoku University

Discrepancy among the mechanisms of magnetospheric substorms is mainly due to
difficulty in {dentification of substorm cnset, Since low-latitude Pi2? is very useful
for the identification, and since most small-magnitude substorm has a single onset,
analysis of low-latitude Pi2 associated with mini-substorm is very useful to inves-
tigate the substorm mechanism.

The electric field applying on the magnetosphere is transformed into Ehe magnetic
energy that is stored in the magnetotail and is dissipated during substorm. The
electric field BsV is expected to be weak during IMS, therefore, we could have a good
chance to study mini-gsubstorms during IMS. The period of Pi2 tenda to bacame longer
with decreasing of substorm magnitude, especially during sunspot minimum years.
Qecurrence of PiZ becomes frequent during sunspot minimum years,. Consequently, long-
period Pi2 is expected to occur frequently during IMS associating with mini-substorms.
This inference suggests that PeS-like Pi2 with very weak background perturbations
tends to take place during IMS. Actually such Pi2's did take place during the last
Sunspot minimum years and during magnetically quiet pericds as shown in Fig.l.

 The following two points are very important when the mechanism of subatorm is

Studied by analyzing long-period Pi2 associating with mini-substorm.

(1) From both observational and theoretical viewpoints, there is no any remarkable
discontinuity in the characteristics between the long-period Pi2 associating with
mini-substorm and short-period Pi2 associating with jambo-substorm.

{2} Mini-sebstorm possesses all the fundamental features that jambo-gubstorm possosses

The study of the mini-substorm and the long-peried Pi2 that occurred during.IMS
has the following merits -

(1) The substorm mechanism can be revealed in the simplified form in contrast to the
Jambo substorm which tends to mask the mechanism because of its complex multiple=-
enset structurs.

(2) The substorm onset time can ba clearly identified by the onset of the clearly
S8inusoidal Pi2,
(3) Slnuﬂaida} waveform of Pi2 is readily entracted out of +the background magnetic
{4) Eﬁi:urzatlans because of the small magnitude of the associated substorm.
tnrg 8 Ehﬂ long period of Pi2 and the small magnitude of the associated sub-
:ha m, ordinary nagnetograms can be used for the analysis of Pi2. This means
L station diseribution is much denser than in the case of the short-period
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INTERFEROMETER SYSTEM FOR JOVIAN DECAMETER WAVE OBSERVATIONS

OF_TOHOKU UNIVERSITY

Hirashi OYA, Akiraz WORIOKA, Minoru KONDO, Tetsuro KONDO, Shunichi MIURA
(Geophysical Institute, Tohoku University}

kg .38 % 05 £ SHEM z:fg-
( $se k- 58)

Interferometer system that consfsts of 40 m spacing antennas and 1030 m spacing antenmas for the

observation of Jovian decameter waves has been built in Zao observatory of Upper Atmosphere and Space
Research Laboratory with cooperation of Geophysical Institute in Tohoku University.

The Anterferometer of 40 m spicing started prior to the development of 1030 m interferometer on
Dec. 5, 1975. Using this interferometer, the data of the Jovian decameter waves have currently been
sccumulated with complete identification that the decamater waves are emitted from
Jupiter. An example from observation data 1s given in Figure 1.

A new system with Tong baseline ( 1030 m spacing) started the operation from
Sept., 19775 the observational technique of the Jovian decametar wave 15 advanced

by this long base~line system so as to detect the position of the emissionz that
have intensity up to 1G'23 Watt/ mEH:.

BEC. § 1875
ELEVATION ANGLE ~—=DEG,

25 20 15 10 Figure 1
— AN G — g Result of the interferometer obser-
ERITIioM LTS TR
005 S — ser L vation carried out on Dec.6, 1975; the
e
- = -‘ﬂa format is given as a directional angle
-
S - i €., (0ya etal, 1976) versus the local time
m—r— ]
Z " d{,f that is given in the ordinate. The ohsep.
I"I'II ‘-.;um-
mf’an- - fugnt

" ved peak values of the signal are plottad
by piece of 1ines for the signal intensity

above a threshold value. The thick linas

are used for the stro issions
TRAIECTRY W o and

mj
ﬂdﬂﬁ- WPiTen F the thin 1ines are used to indicate the

weak emissions. The results of Plotted

data indicate that the directional

a5 20 18 1p

angle of the emissfons coincides with
[MAECTION ANGLE—(QfC

the optical position of Jupiter.
Oya,H. ;A. Morioka, M. Kondo, Science Reports of the Tohoku University, Sr 5, Vol 23,133 (1976)
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1(}A-I K6 The thin layered field-aligned current in the solar wind.

0.SAKA
Department of Physiecs, University of Kyushu

The distribution of thin layered field-aligned currents {current
layera) in ten interacting regions (IR®s) of the solar wind at
1l AU is investigated. Each IR is identified as either a stream
interface or an interplanetary shock.

In seven IR's, a wvery high occurrence of the current layers
is found, particularly in high proton temperature regions. Using
the data from two satellites, it is suggested that the current layer
is expected to be small in spatial extent and composed of a short-
lived field-aligned current.

In three IR's, however, the oceurrence of current layers is
very low, evean if a high proton temperature is observed. These
low activities are found to be partly attributable to the low density
plasma whiech can not carry enough current to cause strong field
disturbances.

No definite conclusion regarding the generation of the current
layer emerges but it ig suggested that the current layers are able

to be interpreted in terms of the field-aligned thermoelectric
current caused by the local heating processes.
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