RADIO OBSERVATION DATA
AT SYOWA STATION, ANTARCTICA DURING 1997

Jun OZEKI and Yoshiyuki MAKITA
. (Communications Research Laboratory, Koganei-shi, Tokyo 184-8795, Japan)

1. Introduction

CRL has been conducting radio observations at Syowa Station, Antarctica since
February 1966. This data book reports daily cosmic noise absorption variations
observed by 30-MHz riometer, HF field strength, VLF phase variation, and radio
aurora intensity from January 1 to December 31, 1997. The geomagnetic field
variation at Syowa Station, which is provided by the National Institute of Polar
Research, is also plotted for reference. The data is recorded on magnetic tapes in
digital form.

Copies of these data in digital form are available on request.
Requests should be addressed to:
Antarctic Research Section
Communications Research Laboratory (CRL)
Ministry of Posts and Telecommunications
2-1, Nukui-Kitamachi 4-chome, Koganei-shi
Tokyo 184-8795, Japan

TEL: +81-42-327-6938, FAX: +81-42-327-7618, E-mail address: makita@crl.go.jp

2. Location

Syowa Station

Geographic Geomagmetic

Latitiude (Deg.) Longitude (Deg.) Latitude (Deg.) Longitude (Deg.)

69.00 S 39.58 E | -70.0 ‘ 80.2

3. Observer

Jun OZEKI (Communications Research Laboratory)

4. Instrumentation
4-1. Cosmic radio noise absorption

The riomenter receiver has a center frequency of 30 MHz and has a band width of
7.5 kHz; it is connected to a vertically directed five-element Yagi antenna whose



elements are oriented in an east-west direction. The antenna is designed to match
the 50-ohm coaxial cable (8D-2V), which is 80-m long. Noise from a reference noise
diode, with power levels of 20000 K, 16000 K, 12000 K, 8000 K, and 4000 K, is
inserted each day at 0800 at45° EMT (Eastern Meridian Time: UT + 3 hours).

The cosmic noise power level shows a remarkable sidereal diurnal variation caused
by the passage of the cosmic radio source across the zenith. Due to the earth’s
revolution, the time of the zenith passage of a particular cosmic radio source shifts by
about four minutes earlier each day and returns to its initial time after one year. This
diurnal variation in cosmic noise power is deduced from the measurements made on
quiet days.

The ionospheric absorption (in dB) is obtained as follows:

1) The reference sidereal diurnal variation of the cosmic noise power in K, T, is
determined from the diurnal variations on several selected quiet days each
month.

2) Actual received power, Ty, is read in K.

3) lonospheric absorption in dB, A, is calculated with the following conversion
equation:

L
A=-10xlog T

0

4-2. HF field strength

The field strength of JJY (standard frequency radio waves) 8 MHz transmitted from
Japan was received by a horizontal A /2 dipole antenna. The receiver has a
bandwidth of 100 Hz and detects only the upper sideband component of the signal in
order to avoid co-channel interference. The frequency uncertainty of the receiver is
+1>10"". A calibration signal with 10 dB steps from a standard signal generator
was inserted once a day into the input terminal of the receiver. A portable field
strength meter was used to assure absolute field strength measurements.

4-3. VLF phase variation

The Omega REUNION(20° 58 ° S, 55° 17 ~ E) signal of 13.6 kHz was received by
a VLF receiver with a vertical antenna. The measured phase is a deviation from a
reference produced by a rubidium local oscillator. The diurnal phase change is in a
trapezoidal form, and disturbances superimposed on the diurnal change may manifest
precipitation of auroral particles, solar protons and electrons, solar X-rays, anomalous
ionization in the ionospheric D-region during winter, and so on.

4-4. Radio aurora intensity

The auroral radar at Syowa Station is operated at a frequency of 50 MHz.  Five
transmitting antennas, each having an azimuthal-beam width of about 30 degrees,
cover a wide area of about 160 degrees in azimuth. The outputs from four 5 kW
solid-state power amplifiers are combined so that finally 20 kW peak power is
available. Five Yagi antennas are interchanged, depending on the covered region of



the transmitting beam pattern. The receiving beam direction is scanned in 5-degree
steps by using two sets of array antennas with a beam width of about 5 degrees.
The beam direction and observation region can be changed from one observed object
to another. Data of echo intensity and doppler velocity is available in digital form.

5. Remarks

Because of troubles in the observation and data acquisition systems, some of the
observation data was not collected.

Table 1
From to
1997. Jan. 27, 05:20 1997. Feb. 1, 00:30
1997. Apr. 19, 06:00 1997. Apr. 21, 06:00
1997. Sep. 15, 07:30 1997. Sep. 22, 08:30
1997. Nov. 3, 06:10 1997. Nov. 10, 07:50
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