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Abstract

The auroral observations carried out by
the 8th wintering party of the Japanese Ant-
arctic Research Expedition, 1967-68, in-
cluded

1 All-sky camera

2  Viisual and photographic observa-
tions of aurora

3 Observation of auroral pulsations

4 Auroral photometry along the geo-
magnetic meridian

5 Observation of the auroral radio
noise
A description of each observation and obtain-
ed 1results are briefly given
! Aworal pulsations

A special photometer was designed for
investigating the detailed characteristics of
auroral pulsations and thewr relationships
with geomagnetic pulsations The photometer
(Fig 1) consists of a single telescope equipped
with a band-pass filter (4278 A)  The field
of view 15 5° The amplified anode current

of the RCA 1p2l photomultiphiers 1s fed to

three electrical band-pass filters (f;, 001-01
Hz, f,,01-2 Hz, f3,2-30 Hz), and recorded
by a slow running tape-recorder The out-
puts of the band-pass filters are separately
registered on multi-channel pen recorders
together with the signals of the geomagnetic
pulsations By means of this photometric
system, data of more than 300 clear might
hours were recorded (Fig 3) Figs 4-8 1llust-
rate the various types of auroral lumincsity
fluctuations together with the geomagnetic
field fluctuations Auroral pulsations observed
at Syowa Station can be classified into the
following five types.

A. TIrregular fluctuations with large
amplitudes (a few tens of KR) observed
mostly at the onset of an auroral substorm
(Fig 4)

B Pulse-like auroral pulsations with a
period of about 20-40 seconds, the amph-
tudes of which are sometimes greater than
10 KR Pulsations of this type are frequently
observed 1n the early morning hours of mag-
netic disturbed days (Fig 3).

C Long-lhved auroral pulsations with

¥ WA SHEREAT.  Earthquake Research Institute, University of Tokyo, Bunkyo-ku, Tokyo
MRS IR P D78 MEa%  Geophysics Research Laboratory, Unwersity of Tokyo,

Bunkyo-ku, Tokyo



No 35 1969)

a sinusordal waveform. Their periods and
amplitudes are about 10 seconds and a few
KR, respectively. This type 1s dominant in
the morming hours (Fig. 6).

D. Rapid fluctuations of auroral lumi-
nosity with a period of about 2-0.5 seconds
(Fig 7, A and B).

E. Extremely rapid fluctuations with a
frequency of about 20-30 Hz (Fig. 8, A and
B)

Waveform correlation between auroral and
geomagnetic pulsations depends on therr
periods. Most auroral rapid fluctuations of
pertod shorter than 5 seconds are not accom-
panied by geomagnetic fluctuations Auroral
and geomagnetic pulsations of period longer
than 10 seconds have similar waveforms.
2. Photometry of aurora along the geomag-
netic meridian

A mernidian scanning photometer was
designed for investigating the time and space
variations of the auroral luminosity (Fig 2).
A rotating mirror scans from north to south
along the geomagnetic meridian. The scan-
ning time of this photometer 1s 12 seconds.
In the auroral zone, 1t 1s desirable to measure
the auroral luminosity from 0.1 KR to a
few hundreds KR (about 50-60 dB). There-
fore, signals of the auroral luminosity are
amplified by the high, medium and low gain
amplifiers and are separately registered on a
3-channel pen-recorder. Fig. 10 illustrates an

example of the chart record obtamned The
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data shown in Figs. 11 and 12 were derived
from the above records. Considering the data
taken over a period of 25 days (histed 1n
Table 2), the following relationships were
thought to exist at the time of occurrence
of auroral substorms.

a. Auroral arcs begin to move equator-
wards about an hour-20 minutes before the
onset of the auroral substorm.

b. The equatorward movement of
auroral arcs take place generally in about
5-10 minutes.

c. At the onset-time of an auroral
substorm, the luminosity of auroral arcs sud-
denly ntensified.

d. Within a few minutes after the onset
of the storm, the aurora spreads and blankets
the sky, in which very bright arcs exist, with
rapidly fluctuating luminosity. These arcs
move towards the pole, in general, at a speed
of about 200-300 km/s.

e. At the end phase of the substorm,
the aurora become active on the polar side
of Syowa Station
3. Spatial and temporal varations of auroral

Sorms

Continuous photographic observations of
aurora were carried out. Fig. 13 illustrates
the auroral forms during an auroral substorm.
Fig. 14 1llustrates the space and time varia-
tions of corona at the zenith. Fig. 15 1llust-
rates the formations and eastward move-

ments of auroral loops.
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Table 1 Duration of continuous photographic observations of aurora
Time (U. T.)
Date Number of photograph
Start End
May 1, 1967 2lh  28m 21b  30m 8
21 46 21 47 3
22 10 2
22 11 22 16 17
22 46 2
22 50 2
22 52 23 05 26
2 20 34 14
3 150
12 21 54 21 58 15
27 21 40 21 50 28
28 19 13 19 14 5
19 15 19 18 18
22 25 3
30 15 30 1
15 31 1
15 34 1
18 31 1
18 33 18 37 20
18 45 1
18 48 1
19 38 19 45 34
20 00 1
20 04 1
20 05 20 06 9
20 10 2
20 14 4
June 4 21 55 22 00 21
22 45 22 47 16
23 10 23 13 7
23 14 2
23 15 3
5 22 55 22 56 6
23 20 23 25 10
23 25 1
23 27 23 28 3
6 20 30 20 31 11
20 36 20 38 21
20 40 20 44 4
21 25 21 26 16
21 28 21 29 3
21 31 21 32 10
26 00 26 00 28 14
00 41 00 42 6
00 43 00 53 16
20 36 20 38 25
20 45 3
27 00 51 00 53 12
28 00 12 3
30 00 03 00 05 19
00 19 00 20 10
July 5 21 07 21 10 25
21 40 21 45 25
11 00 38 00 40 16
00 41 00 45 11
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Time (U. T)
Date Number of photograph
Start End

Aug 7 23h [2m 23h 15m 34
27 01 16 1
22 29 23 08 87
23 09 23 19 55
Sept 1 17 28 17 34 21
17 35 17 39 19
19 03 19 09 25
19 11 19 16 19
19 16 19 30 83
23 15 23 17 16
2 00 17 00 33 69
21 57 1
21 59 22 10 76
22 15 22 18 11
3 22 43 22 48 16
9 20 34 56
12 41
29 18 25 22 09 270
Oct 7 21 25 63
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28 May 1967
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Table 2 The tume and space varaticns of auroral lumunosuty

Time
Datc N
Start End
May 1 220 (Q0m 23h 10n
2 19 50 20 40
25 21 05 21 55
25-26 23 10 01 15
28 18 45 19 20
30 18 05 19 10
june 2- 3 23 15 00 25
4- 5 16 35 05 10
5- 6 15 15 23 15
6 15 00 23 05
8-9 14 40 01 30
29-30 19 00 05 10
July 5- 6 19 50 05 15
6- 7 19 00 02 05
10-11 21 50 05 00
11-12 18 45 05 00
14 21 00 23 10
27-28 18 15 02 03
Seprt 1- 2 17 50 02 20
2- 3 18 45 01 40
3 21 15 23 30
8-9 19 00 02 00
9-10 18 05 01 45
29-30 18 15 00 30
30 23 10 23 30
Oct 8 20 10 21 50
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