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(Communications Research Laboratory, Koganei-shi, Tokyo 184)

I. Introduction
At Syowa Station, Antarctica, absorption of cosmic radio noise has been
observed with a standard riometer (relative ionospheric opacity meter) at
30 MHz, since February 1966. This report presents data observed from
January 1 to December 31, 1990, in the format of hourly values and combined
data plots. Besides riometer data, other observation data are also presented
in the combined data plots for reference. These plots include geomagnetic
field, HF, VLF and radar observations. In case of lack of the combined plots,
riometer and geomagnetic field observation data are presented.
Copies of digital MT are available to users on request. The request should
be addressed to:
Antarctic Research Section
Communications Research Laboratory (C R L)
Ministry of Posts and Telecommunications
2-1, Nukui-Kitamachi 4-chome, Koganei-shi

Tokyo 184, Japan.

TEL: +81-423-27-6886, FAX:+81-423-27-7618, TELEX:2832611 DEMPA J
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Syowa Station
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3. Observer
Kazuhiro OHTAKA (Communications Research Laboratory)
4. Instrumentation
The receiver of the riometer which has a center frequency of 30 MHz and a
band width of 7.5 kHz is connected to a vertically directed five-element Yagi
antenna whose elements are oriented in the east-west direction. The antenna is
designed to match a 50 ohm coaxial transmission line (8D-2V) of 80 m in length.
Noise from a reference noise diode with power levels of O, 1, 2, 3 and 4 dB
is added once a day at 8h in 45° EMI (Eastern Meridian Time: UT + 3 hours). The
data are recorded on MI by a digital recorder.
5. Remarks

The cosmic noise power level shows a remarkable sidereal diurnal variation
caused by the passage of the cosmic radio source across the zenith. According to
the revolution of the earth, the time (local time) when the same cosmic radio
source passes the zenith becomes earlier about 4 minutes a day and returns to
its initial value after a year. If the ionosphere is in a quiet condition, the
diurnal variation of the cosmic noise power is easily extracted from the record.

The hourly values of ionospheric absorption given in the CNA (Cosmic Noise
Absorption) tables are the deviations (in dB) of cosmic noise intensity from
the reference sidereal diurnal variation. The reference sidereal diurnal
variation is determined from the diurnal variations on several selected quiet
days in each month.

The combined data plots include, not only cosmic noise intensity but also
geomagnetic H-component, HF and VLF propagation , and VHF radar echo intensity
at Syowa Station. In the figure, the H-component increases upward and the
calibration signals are added at each hour as a depression by 200 nT.

Inquiries about details of the data should be addressed to CRL.
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Table 1. 30 HRz cosmic noise absorption (in dB) at the first minute of each hoar.
SYOWA STATION 45° EAST MERIDIAN TIME (U.I. + 3 bours) Jamary 1990
Date 00| O1 02 o3 o4 05 06 07 o8 09 10 11 12 13 14 15 16 17 18 19 20 21 2 B
1 0.1 0.3 0.2| 0.2 0.1 0.4 0.3 0.1 0.1
2 0.1
3 0.2 0.1 0.1 0.1
4 0.3 0.2
5 0.1 0.2 0.3]| 0.2
6 0.1 0.1
7 | 0.1 0.2
8 0.1 0.1
9 0.1
10 0.1 0.2
11 0.2 0.2| 0.2 0.3| 0.1
12 0.5( 0.3 0.2 0.2| 0.2 0.1 0.1 0.2 0.1| 0.5| 0.1
13 0.2 0.2( 0.2
14
15 0.1 0.1 0.2
16 0.1
17 0.1 0.1 0.1
18 ‘
19
20 0.1 0.1 0.2 0.1
21 0.1 0.1 C 0.1
2 0.1 0.3
3 0.1 0.1] 0.1 0.2 0.1 0.1 0.3
24 0.1 0.1 0.4 0.1 0.5| 0.5( 0.2 0.2| 0.1
25 0.1| 0.8 0.2 0.3 0.8( 0.1 0.2 0.2]| 0.1 0.1
2 0.3 0.2 0.1 0.2 0.1
27 0.1 0.1
28
29 0.3 0.1| 0.2
30 0.1 0.2 0.1
31 0.2 0.2 0.1
Mean | 0.04|0.02(0.01|0.02|0.07|0.05]|0.02|(0.01(0.03/0.01|0.03/0.03/0.01|0.03|0.02(0.03/0.03|0.01]|0.01/0.01(0.01]|0.01 (0.01]0.01

Open spaces without figures correspond to quiet level

* : Quiet day

C : Failure of equipsent

21 1318-1425




1990

February

+ 3 hours)

45 EAST MERIDIAN TIME (U.T.

: Failure of equipment 14 1457-1505

: Quiet day
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SYOWA STATION 45" EAST MERIDIAN TIME (U.T. + 3 hours) May 1990
Date 00 01 02 o3| 04 OS| O6( 07| o8| 09| 10 11 12 13 14 15| 16 17 18 19| 20| 21 2| 23
1 0.6 0.2
2 0.1
3
4 0.4 0.1 0.2 0.1| 0.4| 0.4 0.2
5 0.2| 0.2 0.1 0.5( 0.2 0.2
6
7
8
9 0.2| 0.1 0.2
10 0.1 0.1 0.1 0.4]| 0.4 0.1 0.1
11 0.2 0.6( 0.1 0.2 0.7| 0.5( 0.1 0.2 0.3
12 0.1
13
14 0.1| 0.3 0.1 0.1
15
16 ,
17
18 0.2| 0.4 0.5 0.4
19 0.2| 0.2 0.4 0.2 0.2| 0.4 0.2] 0.4
20 0.1| 0.6 | 0.4 0.2 0.4| 0.2 0.5]| 0.2 0.1
21 0.1 0.7] 0.2 0.1 0.2
2 0.1 0.2 0.1 0.1 0.2 0.3| 0.3
23 0.2 0.4| 0.1
24
25 0.2 0.2]| 0.1 0.2 0.2
26 0.1 0.3 0.1| 0.3 0.1
27 0.1 0.2| 0.2 0.9| 0.7 0.2]| 0.5 0.1
28 0.2 0.1 0.1 0.2 0.2 0.2
29
30 0.5 0.1| 0.2 0.1 0.5] 0.5]| 0.2 0.1 0.1
31 0.1 0.1 0.1 0.2| 0.4 0.1 0.2 0.2 0.2 0.2
Mean | 0.03|0.05|0.07(0.05|0.11 0.05|0.05(0.05|0.03|0.02(0.01 (0.07|0.05]|0.02|0.04 [0.04|0.04 |0.02 (0.01 {0.01 [ 0.01 0.02
Open apaces without figures correspond to quiet level Quiet day
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SYOWA STATION 45° EAST MERIDIAN TIME (U.T. + 3 hours) Augnst 1990
Date | 00| o1 02| o3| o4| 05| o6 o7| o8| oo 10| 11| 12| 13| 14| 15| 16| 17| 18| 19| 20| 2| 2| =

1

2 | o1

3 0.1 0.5| 0.1] 0.2

4| 01 0.2| 0.3 0.3| 0.3 0.1 0.1| 0.1

5

6 0.3| 0.1

7 0.2 0.1

8 0.1 0.1

9

10

11 0.1 0.2 0.4] 0.2 0.1

12 0.1 0.3

13 0.5| 0.1 0.2 0.3

14 0.1 0.2 0.2| 0.5 0.1

15 0.1| 0.2 0.2] 0.1 0.1 0.6 0.3

16 0.1 0.2 ' 09| 0.2] 0.5 0.1| 0.2| o.5

17 | 0.2 01| 0.7 0.1] 0.1 - | o6] 0.3

18 0.1| 0.2 o1 0.2| 0.2 0.5

19 0.5| 03| 0.4] 0.3] 0.1] 03| 0.1 0.2 0.2 0.2 0.1

20 0.1| 0.1 0.5| 0.2 0.2| os| 0.3| 01| 0.3 0.4] 0.2] 0.1

21 0.1| 1.0| o5 0.2| 0.3| 0.3| 0.4] 0.2

2 0.3 0.2| 0.6| 0.2 ¢c| c| ¢c| ¢cl| ¢| ¢| ¢

pe) 0.7 0.5| 0.3 04| 05| 0.1 0.1 0.1
2 0.1 0.7| 0.5 0.2 c|l ¢l c| c| ¢c| ¢c| c
25

2 0.1| 0.7| 0.3 0.1 0.1 0.1

27 | 01 c|l ¢l cl c|lc| cl c] cl| c
28| cl c|l clc|lclc|lclc| cl| ¢l ¢

20

20 0.2 0.1| 0.1

3l 0.1| o.1]| 0.5] 0.1 0.5| 0.7| 0.2 0.2 0.5 0.1 0.2] 0.1 0.2] 0.1
Hean |0.01 [0.02|0.01|0.07 [0.04|0.03|0.01|0.08|0.10|0.05|0.10[0.15]0.00|0.07 | 0.07 0.06!0.06|0.06‘0.02|0.01I0.0I] |o.01|

Open spaces without figures correspond to quiet level % : Quiet day

C : Failure or equipment 22 1030-1755 24 1652-2359 27 1453-28 1059
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SYOWA STATION 45° EAST MERIDIAN TIME {U.T. + 3 hours) Septesber 1990
Date 00 01 02 | 04 05 06 07| 08 09 10 11 12 13 14 15 16 17 18 19 20 21 2
1 0.2( 0.1 0.6
2
3
4
5 0.1 0.2 0.2 0.2| 0.2 0.1| 0.1} 0.1 0.1 0.1
6 0.1 0.5f 0.3
7 0.3 0.5 0.8] 0.3
8 0.1 0.1{ 0.1 0.2
9 0.1
10 0.2| 0.5 0.5]| 0.5
11 0.3
12 0.2( 0.2] 0.3 0.1| O. 0.1} 0.2 0.3} 0.1} 0.3} 0.2 0.5 0.2
13 0.2 0.2} 0.2
14 0.2 0.2 0.2 0.5} 0.1] 0.1} 0.2} 0.1 0.1 0.2
15 0.1 0.1 0.2 0.1 0.5]| 0.6
16 0.2| 0.6| 0.2 0.5| 0.5] 0.2} 0.5] 0.7} 0.4 0.2
17 0.1 0.2 0.5{ 0.2} 0.1} 0.2 0.2
18 0.2 0.5| 0.3 0.2 0.1} 0.8| 0.2} 0.2
19 0.1 0.2 0.3} 0.5( 0.1
20 0.3 0.7
21 0.5 0.2] 0.2 0.2
22 0.2 0.1 0.1} 0.2
23 0.1 0.2| 0.1 0.2 0.2 0.1 0.6 0.4} 0.2 0.1} 0.2 0.1
24 0.4 0.5| 0.5 0.5( 0.2
25 0.2
26 0.1
27 0.1] 0.2] 0.1 0.2
28 0.1
29 0.1 0.2
30
31
Hean | 0.01 |0.01|0.01|0.05|0.03(0.02|0.04|0.03(0.02|0.08|0.08{0.13(0.11{0.09]0.07{0.07|0.07 |0.06 0.0310.01|0.01

Open spaces without figures correspoud to quiet level

x

Quiet day
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SYOWA STATION 45" EAST MERIDIAN TIME (U.T. + 3 boars) October 1990
Date 00 01 02 03| 04 05 o6 07 08 09 10 11 12 13 14 15 16 17 18 19| 20 21 2 B

1

2

3

4 0.2 0.2 0.1

5 0.1] 0.1 0.2] 0.2| 0.2 0.1 0.2 0.1 0.2] 0.5 0.1 0.1

6 0.2] 0.4 0.5| 0.2 0.2 0.3

7

8

9

10 0.1 0.2 0.1] 0.3 0.1 0.2| 0.2 0.3 0.2

11 0.5 0.2 0.2 0.1 0.6 0.6( 1.0 1.0| 0.2 0.4 0.2 0.1 0.1

12 0.2{ 0.2 0.1 0.1 0.2| 0.7 1.0 0.6]| 0.5 0.1

13 0.2 0.3] 0.1] 0.1 0.3| 0.5| 0.3| 0.4 0.1 0.2 0.2

14 0.2] 0.1 0.1 0.1 0.2 0.1] 0.1 0.2 0.2

15 0.1 0.5| 0.2 0.5 , 0.5( 0.4 0.1 0.2

16 - 0.5] 0.5| 0.5 0.5] 0.2 0.2] 0.1

17 0.2] 0.2 0.5| 0.3 0.2

18

19 0.1] 0.1 0.1 0.1] 0.1

20 0.6

21 0.1 0.1| 0.4| 0.2 0.5| 0.5 0.5( 0.2

2 0.1| 0.2 o.1

3

24 0.1

25 0.1 0.1} 0.5 0.1 0.1 0.1

26 0.1
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28 0.2
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31 0.1 0.2 0.5] 0.1 0.2| 0.5} 0.4 0.2 0.1 0.1 0.7
Mean | 0.01 [0.01}0.02]|0.02{0.07|0.02|0.05|0.02(0.03(0.07|0.12|0.12(0.10| 0.09| 0.04 | 0.06 [ 0.06 | 0.04 | 0.04 | 0.01 0.01(0.01|0.02

Open spaces without figures correspond to quiet level x Quiet day




SYOWA STATION 45° EAST MERIDIAN TIME (U.T. + 3 bours) Novester 1990
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18 0.1 0.2 0.3 0.2
19 0.1 0.1} 0.2
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27 0.1
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oo
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Mean [0.01|0.01{0.01]0.03|{0.02]/0.02{0.01{0.03{0.02|0.02|0.03/0.01]0.01{0.02]0.01|0.01]0.01 0.01 {0.01 | 0.01 0.01

Open spaces without figures correspond to quiet level %X : Quiet day
C : Failure of equipment 8 1423-1517
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SYOWA STATION

45° EAST MFRIDIAN TIME (U.T. + 3 hours)
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oopo
—— N\

© oo
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0.1

0.1
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0.1

0.2

0.1

oo
—-N

0.1

0.2

0.1

0.2

0.2

0.2

Mean

0.01

0.02

0.01

0.02|0.01 [ 0.01

0.03

0.02

0.02

0.01

0.02

0.02

0.02

0.02

0.01

0.01

0.01

0.01

0.01

0.01 | 0.01

0.01

0.01

Open spaces without figures correspond to quiet level

Quiet day




Period of lack of combined data plots

January 21 1020 - 1140
February 9 2120 -

13 - 0800

24 1150 -

28 - 1400
March 21 0520 -

22 - 0810

23 0250 -

30 - 0550
April 19 0810 -

21 - 1300
May 10 1420 -

11 - 0940

31 1130 -
June 1 - 0700
July 28 1150 -

30 - 2400
August 6 1150 -

10 - 1900

16 1840 -

20 - 2400

22 0730 - 1650

24 1350 - 1800

27 0900 -

28 - 0800

31 2210 - 2400
September 5 0030 - 0650

15 0720 - 2110

16 1530 -

17 - 0510
October 1 0620 - 0800

11 2020 -

12 - 0810

23 0410 - 1210

29 0840 -
November 2 - 0600

12 1240 - 1450

29 0730 -

30 - 0740
December 15 0750 - 1930

30 2120 -

31 - 0550
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