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1. Introduction 

National Institute of Information and Communications Technology has been 
observing the absorption of cosmic radio noise with a standard riometer (relative 
ionospheric opacity meter) at 30 MHz at Syowa Station, Antarctica since February 
1966. This report presents the data observed in January 1 through December 31, 
2003. The combined data plots also contain geomagnetic field provided by National 
Institute of Polar Research. 

Comments on this report and requests for additional copies are welcome and 
should be sent to the following address: 

Antarctic Research Office 
Applied Research and Standards Division 
National Institute of Information and Communications Technology (NICT) 
2-1, Nukui-Kitamachi 4-chome, Koganei-shi 
Tokyo 184-8795, Japan 

TEL: +81-42-327-6911, FAX: +81-42-327-7618, E-mail address: nozaki@nict.go.jp 

2. Location 

Syowa Station 

Geographic Geomagnetic 

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

69.00 S 39.58 E -70.0 

3. Observer 

Masanoshin OKU 

80.2 

(National Institute of Information and Communications Technology) 

4. Instrumentation 

The riometer receiver has a center frequency of 30 MHz and a band width of 7.5 
k Hz; it is connected to a vertically directed five-element Yagi antenna whose elements 
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are oriented in the east-west direction. The antenna is designed to match the 50-ohm 
coaxial cable (10D-2E), which is 100 m long. Noise from a reference noise diode, Vv'ith 
power levels of 20000 K, 16000 K, 12000 K, 8000 K, and 4000 K, is inserted each day 
at 0800 of 45° EMT (Eastern Meridian Time: UT + 3 hours). The output signal of 
riometer is analog-to-digital converted every second and recorded on magnetic tapes i n  
digital form. 

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 of the cosmic noise power is deduced from the record on the quiet 
days. 

The ionospheric absorption in dB is obtained as follows: 
1) The reference siderial diurnal variation of the cosmic noise power in K, T0, is 

determined from the diurnal variations on several selected quiet days each month. 
2) Actual received power, T1, is read in K. 
3) Ionospheric absorption A, in dB, is calculated with the following conversion 

equation: 

A--IOxlo�i,). 

The combined data plots also indude the variation of H-cornponent of the 
geomagnetic field at Syowa Station. 
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RIOneter

B 

Hagne-H 

30HHz 
R!Oneter

B 

Hagne-H 

30HHz 
RIOneter

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 

10 12 14 16 

10 12 14 16 

- 72 -

2003/07/27 

20000 

16000 

12000 

[Kl 

4000 

[nTJ 

18 20 22 24UT 

2003/07/28 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 

18 20 22 24UT 

2003/07/29 

20000 

16000 

12000 

[Kl 

8000 

4000 

� If 
js00 [nTJ 

18 20 22 24UT 



30HHz 
RIOi,eter 

B 

Hagne-H 

30HHz 
RIOi,eter 

Hagne-H 

30HHz 
RIOi,eter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

10 12 14 16 

Syowa Station 

-73 -

2003/07/30 

' Jy :  1lJ',1 f��I 20000 

16000 

[Kl 

4000 

[nTJ 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 

18 20 22 24UT 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 



30HHz 
RIOi,eler 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIO..eler 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

-74 -

2003/08/02 

20000 

16000 

[Kl 
8000 

4000 

[nTl 

20 22 24UT 

2003/08/03 

[Kl 

[nTl 

20 22 24UT 

2003/08/04 

[Kl 

4000 

[nTl 

20 22 24UT 



30HHz 
RIOneter 

B 

Hagne-H 

30HHz 
RIOneter 

B 

Hagne-H 

30HHz 

RIOneter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 

10 14 

10 12 14 16 

-75 

2003/08/05 

16000 

12000 

[Kl 

[nTl 

18 20 22 24UT 

2003/08/06 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nT] 

2003/08/07 

20080 

16000 

[Kl 

[nTl 

18 20 22 24UT 



30NHz 

RIOneter 

B 

Hagne-H 

30NHz 

RIOneter 

B 

Nagne-H 

30HHz 

RIOneter 

B 

Nagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

-76 -

2003/08/08 

16000 

12000 

[Kl 

[nl] 

20 22 24UT 

2003/08/09 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nl] 

20 22 24UT 

2003/08/10 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

20 22 24UT 



30MHz 
RIOneLer 
B 

Hagne-H 

30HHz 

RIOneLer 

B 

Nagne-H 

30HHz 

RIOneLer 
B 

Nagne-H 

Syowa Station 

10 

Syowa Station 

VVv 
10 

Syowa Station 

10 

-

12 14 16 18 

12 14 16 18 

12 14 16 18 

77 -

2003/08/1 1  

20000 

16000 

[Kl 

4000 

[nT] 

20 22 24 UT 

2003/08/12 

20000 

16000 

12000 

[Kl 

8000 

4000 

� 
js00 [nTJ 

20 22 24UT 

2003/08/13 

20000 

16000 

12000 

[Kl 

8000 

4000 

js00 [nTJ 

20 22 24UT 



30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

30Hflz 
RIOneter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 

10 12 

10 12 

- 78 -

14 16 18 

14 16 18 

14 16 18 

2003/08/14 
20000 

[I(] 

4000 

v [nTJ 

20 22 24UT 

2003/08/15 
20000 

16000 

[I(] 

'�(\ 
J's00 [nfl 

20 22 24UT 

2003/08/16 
20000 

16000 

12000 

[I(] 

8000 

4000 

(nfl 

20 22 24UT 



30HHz 
RI0neter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

Syowa Station 2003/08/17 

16000 

[Kl 

4000 

�- ..;J'I� �ref\ js00 [nT] 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/08/18 

20000 

16000 

12000 

[Kl 

8000 

4000 

f\ YA. iv{Yc��"v0f{�1\( 
js00 [nTl 

� �J ' : 
10 12 14 16 18 20 22 24UT 

Syowa Station 2003/08/19 

20000 

16000 

12000 

[Kl 

8000 

4000 

,! . .u. 

[nll 

10 12 14 16 18 20 22 24UT 

- 79 -



30t1Hz 
RIOneter 
B 

t1agne-H 

30t1Hz 
RIOneter 
B 

t1agne-H 

30t1Hz 
RIOneter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

'Y 1 

10 12 

10 12 

10 12 

-80 -

14 16 18 

14 16 18 

14 16 18 

2003/08/20 

20000 

16000 

12000 

[J(] 

8000 

4000 

[nT] 

20 22 24UT 

2003/08/21 

16000 

12000 

[KJ 
8000 

4000 

[nT] 

20 22 24UT 

2003/08/22 

20000 

16000 

12000 

[KJ 

8000 

4000 

[nTJ 

20 22 24UT 



30HH2 
RI0Het.er 
B 

Hagne-H 

30HH2 
RI0Heter 
B 

Hagne-H 

30HH2 
RI0Heter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

' ! i '  '! 

10 12 

10 12 

- 8 1  -

14 16 18 

14 16 18 

2003/08/23 

20000 

16000 

[Kl 

4000 

[nT] 

2003/08/24 

20000 

16000 

[I(] 

4000 

[nT] 

20 22 24UT 

2003/08/25 

20000 

16000 

12000 

[!(] 

8000 

4000 

[nTl 

20 22 24 UT 



30HHz 
RIOneter 
B 

Hagne-H 

30NHz 
RI0neter 
B 

Hagne-H 

30NHz 
RI0neter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 

10 12 

10 12 

- 82 -

14 16 18 

14 16 18 

14 16 18 

2003/08/26 

20000 

16000 

[Kl 

4000 

[nTl 

20 22 24UT 

2003/08/27 

20000 

16000 

[Kl 

4000 

[nT] 

20 22 24UT 

2003/08/28 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

20 22 24UT 



30HHz 

RIOneter 

B 

Hagne-H 

30HHz 
RIOneter 

B 

Hagne-H 

30HHz 

RIOneter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

,�!'1:\' ITJ ' !  W'1�1 '1!Wi!1'n1 
I 

I 

10 12 14 16 

10 12 14 16 

10 12 14 16 

83 -

2003/08/29 
20000 

[Kl 

4000 

[nT] 

18 20 22 24UT 

2003/08/30 
20000 

16000 

[Kl 

4000 

[nTJ 

18 20 22 24UT 

2003/08/31 

'\ll �lllj�Wl 1 1  
20000 

1601:30 

12000 

[Kl 

8000 

4000 

[nTJ 

18 20 22 24UT 



30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

- 84 -

2003/09/01 

[Kl 

8000 

4000 

[nTJ 

20 22 24UT 

2003/09/02 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 

20 22 24UT 

2003/09/03 

20000 

16000 

[l(l 

8000 

4000 

[nTJ 

20 22 24UT 



30HHz 
RIOl\eter 
B 

Hagne-H 

30HHz 
RIO.,eter 
B 

Hagne-H 

30HHz 
RIO.,eter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

·, ', ·, ·, 

10 12 

10 12 

·• 

10 12 

- 85 -

14 16 

14 16 

· ,  · . .  

14 16 

2003/09/04 
20000 

12000 

[Kl 

4000 

[nl] 

18 20 22 24UT 

2003/09/05 
20000 

16000 

12000 

[Kl 

8000 

4000 

[nl] 

18 20 22 24UT 

2003/09/06 

1 1  .. n, ,· · 20000 

16000 

12000 

[Kl 

8000 

4000 

[nll 

18 20 22 24UT 



30HHz 
RIOneter 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 
1,/ 

Syowa Station 

. · . 

Syowa Station 

1 1 " '"1" ! 
I I 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

-86 -

2003/09/07 
20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

20 22 24UT 

2003/09/08 
20000 

[Kl 

4000 

[nTl 

20 22 24UT 

2003/09/09 

1 1 '  � f i  20000 

16000 

[Kl 

8000 

4000 

�, js00 [nTl 

I• 

20 22 24UT 



30HHz 

RIOneter 

B 

Hagne-H 

30HHz 

RIOneter 

l1agne-H 

30MHz 
RI0neter 

B 

Nagne-H 

Syowa Station 

����� 

r 
10 12 14 

Syowa Station 

\ I 

10 12 14 

Syowa Station 

10 12 14 

- 87 -

2003/09/10 

[Kl 

i500 [nT] 

16 18 20 22 24UT 

2003/09/1 1  

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

16 18 20 22 24UT 

2003/09/12 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

16 18 20 22 24UT 



3011Hz 
RIOneter 
B 

Hagne-H 

30HHz 
RI0neter 
B 

Hagne-H 

Hagne-H 

Syowa Station 2003/09/13 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/09/14 

20000 

16000 

12000 

8000 

4000 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/09/15 

20000 

16000 

4000 

v�-----------_______ ,.,., ___ , .. -,/� ·1 500 

10 12 14 16 18 20 22 24UT 

-88 -

[I(] 

[nTl 

[I(] 

[nll 

[I(] 

[nTl 



30HHz 
RIOtteter 

B 

Hagne-H 

30HHz 
RIOi,eter 

B 

Hagne-H 

30HHz 
RIOi,eter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 

10 12 

10 12 

- 89 -

14 16 18 

14 16 18 

14 16 18 

2003/09/16 
20000 

16000 

12000 

[Kl 

8000 

[nTJ 

20 22 24UT 

2003/09/17 
20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 

20 22 24UT 

2003/09/18 
20000 

12000 

[Kl 

8000 

4000 

[nT] 

20 22 24UT 



30t1Hz 
RI0neter 
B 

t1agne-H 

30t1Hz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

t1agne-H 

Syowa Station 

Syowa Station 

f \ 

Syowa Station 

10 12 14 16 

10 12 14 16 

10 12 14 16 

- 90 -

2003/09/19 

20000 

16000 

[Kl 

4000 

[nTl 

18 20 22 24UT 

2003/09/20 

[Kl 

[nTl 

18 20 22 24UT 

2003/09/21 

20000 

16000 

121:100 

[Kl 

8000 

4000 

[nTl 

18 20 22 24UT 



30HHz 
RI0neter 

B 

Hagne-H 

30MHz 
RIOneter 

B 

Hagne-H 

30MHz 
IUOneter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

� 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

- 9 1  -

2003/09/22 

20000 

16000 

[Kl 

4000 

[nTl 

20 22 24UT 

2003/09/23 

20000 

16000 

12000 

[Kl 

8000 

4000 

j"s00 [nTl 

20 22 24UT 

2003/09/24 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

20 22 24UT 



30HH2 

RI0Meter 
B 

Hagne-H 

30HH2 

RI0Meter 

B 

Hagne-H 

30HHz 

RlOMeter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 

10 12 14 16 

10 12 14 16 

- 92 -

2003/09/25 

[KJ 

[nTJ 

18 20 22 24UT 

2003/09/26 

[K] 

[nTJ 

18 20 22 24UT 

2003/09/27 

16000 

[Kl 

[nTl 

18 20 22 24UT 



30HHz 
RI011eter 
B 

Hagne-H 

30HHz 
R!Oneter 
B 

Hagne-H 

30HHz 
R!Oneter 
B 

Hagne-H 

Syowa Station 

/ 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

- 93 -

2003/09/28 

20000 

16000 

[Kl 

4000 

[nT] 

20 22 24UT 

2003/09/29 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

20 22 24UT 

2003/09/30 

20000 

16000 

121300 

[JO 

8000 

4000 

[nTl 

20 22 24UT 



30HH2 
RIO.,eter 

B 

Hagne-H 

30NH2 
RIO.,eter 

B 

Nagne-H 

30NH2 
RIOi,eter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 

10 12 

10 12 

-94 -

14 16 18 

14 16 18 

14 16 18 

2003/10/01 

20000 

16000 

[I(] 

4000 

js00 [nTJ 

20 22 24UT 

2003/10/02 

20000 

16000 

[I(] 

[nTJ 

20 22 24UT 

2003/10/03 

20000 

16000 

12000 

[I(] 

8000 

4000 

[nTJ 

20 22 24UT 



30HH2 
RIOneter 
B 

Hagne-H 

30HH2 
RIOneter 
B 

Hagne-H 

30HH2 
RIOneter 
B 

Hagne-H 

Syowa Station 

10 

Syowa Station 

10 

Syowa Station 

10 

-

12 14 16 18 

12 14 16 18 

12 14 16 18 

95 -

2003/10/04 

20000 

16000 

[K] 

4000 

[nT] 

20 22 24UT 

2003/10/05 

20000 

16000 

12000 

[I(] 

8000 

4000 

[nT] 

20 22 24UT 

2003/10/06 

20000 

16000 

12000 

[K] 

8000 

4000 

�y 
"[s00 [nT] 

20 22 24UT 



30HHz 

RIOneter 
B 

Hagne-H 

30HHz 

RIOneter 

Hagne-H 

30HHz 

RIOneter 

B 

Hagne-H 

Syowa Station 

r-

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

-96 -

2003/10/07 

20000 

16000 

[Kl 

, 
i500 [nTJ 

20 22 24UT 

2003/10/08 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 

20 22 24UT 

2003/10/09 

20000 

16000 

12000 

[Kl 

8000 

4000 

i500 [nTJ 

20 22 24UT 



30HHz 

R!Oneter 

B 

Hagne-H 

30HHz 

R!Oneter 

B 

Hagne-H 

30HHz 

R!Oneter 

B 

Hagne-H 

Syowa Station 2003/10/10 
20000 

16000 

(I<] 

4000 

(nTJ 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/10/11 
20000 

16000 

12000 

[I<] 

8000 

4000 

i----------�---�-----------------------1- r 500 [nT] 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/10/12 
20000 

16000 

12000 

[I<] 

8000 

4000 

[nT] 

10 12 14 16 18 20 22 24UT 

- 97 -



30l1Hz 

RIOneter 

B 

l1agne-H 

30l1Hz 
RI0neter 

B 

Hagne-H 

30HHz 

RIOneter 

B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 

10 12 

10 12 

- 98 -

14 16 18 

14 16 18 

14 16 18 

2003/10/13 

20000 

[Kl 

8000 

4000 

[nTJ 

20 22 24UT 

2003/10/14 

20000 

[Kl 

4000 

[nTJ 

20 22 24UT 

2003/10/15 

20000 

16000 

[Kl 

[nTl 

20 22 24UT 



3011Hz 
RIOl\eter 
B 

11agne-H 

30HHz 
RIOneter 
B 

11agne-H 

3011Hz 
RIOl\eter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

- 99 -

2003/10/16 

20000 

16000 

[Kl 

4000 

2003/10/17 

20000 

[Kl 

[nTl 

20 22 24UT 

2003/10/18 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nT] 

20 22 24UT 



30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 

B 

Hagne-H 

30HHz 
RIOneter 

B 

Hagne-H 

Syowa Station 2003/10/19 

20000 

16000 

12000 

4000 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/10/20 

20000 

16000 

4000 

f---+---+---+- +--+--+--+--+---'+----+----------t·t,--...-.---t----f- +--+--+---+---+- f--+---+--+----i 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/10/21 

16000 

4000 

10 12 14 16 18 20 22 24UT 

- 1 00 -

[Kl 

[nTl 

CKl 

InTl 

[Kl 

[nTl 



30HH2 
R!Ottete.
B 

Hagne-H 

30t1H2 
R!Onete.
B 

t1agne-H 

30t1H2 
RIOttete.
B 

Hagne-H 

Syowa Station 

Syowa Station 

l 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

-10 1 -

2003/10/22 
20000 

16000 

[I(] 

4000 

1500 [nT] 

20 22 24UT 

2003/10/23 
20000 

16000 

12000 

[I(] 

8000 

4000 

1500 [nT] 

20 22 24UT 

2003/10/24 
20000 

16000 

12000 

[I(] 

8000 

4000 

[nT] 



30MHz 

RIO.,eter 
B 

Nagne-H 

30MHz 

RIO.,eter 

B 

Hagne-H 

30HH2 

R!Oneter 

B 

Nagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 

10 12 14 16 

10 12 14 16 

-1 02 -

2003/10/25 

20000 

[KJ 

[nTJ 

18 20 22 24UT 

2003/10/26 

20000 

16000 

12000 

[KJ 

8000 

4000 

[nTJ 

18 20 22 24UT 

2003/10/27 

16000 

[Kl 

[nTJ 

18 20 22 24UT 



30HHz 

R!Oneter 

B 

Hagne-H 

30HHz 
R!Oneter 

B 

Hagne-H 

30HHz 

R!Oneter 

B 

Hagne-H 

Syowa Station 

-� fl\ 
v ��r ·· 

Syowa Station 

Syowa Station 

2003/10/28 

[Kl 

[nTJ 

2003/10/29 

[Kl 

[nT] 

2003/10/30 

[I(] 

- 1 03 -



30HH2 
RI0Heler 
B 

Hagne-H 

30HHz 
RIO.,eter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 1B 

10 12 14 16 18 

10 12 14 16 18 

- 104 -

2003/10/31 

20000 

16000 

[I(] 

8000 

4000 

[nTJ 

20 22 24UT 

2003/11/01 

20000 

16000 

12000 

[I(] 

8000 

4000 

[nTJ 

20 22 24UT 

2003/11/02 

20000 

16000 

[Kl 

4000 

[nTJ 

20 22 24UT 



30NHz 
IUOi,eter 

B 

Nagne-H 

30NHz 
RIOi,eter 

B 

Hagne-H 

30HHz 

RIOi,eter 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

" '  L 
' , ,. :  

10 12 14 16 18 

- 105 -

2003/11/03 
20000 

16000 

[Kl 

4000 

[nT] 

20 22 24UT 

2003/11/04 
20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

20 22 24UT 

2003/11/05 
20000 

16000 

12000 

[Kl 

8000 

4000 

[nT] 

20 22 24UT 



30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

-106 -

2003/1 1/06 

16000 

12000 

[Kl 

4000 

[nTJ 

20 22 24UT 

2003/1 1/07 
20000 

16000 

[Kl 

4000 

[nTJ 

20 22 24UT 

2003/1 1/08 
20000 

16000 

12000 

[Kl 

8000 

4000 

[nTJ 

20 22 24UT 



30HHz 

RIOneter

B 

Hagne-H 

30HHz 

RIOneter

B 

Hagne-H 

30HHz 

RIOneter

B 

Hagne-H 

Syowa Station 

20000 

16000 

[Kl 

4000 

[nTJ 

10 12 14 16 18 20 22 24UT 

Syowa Station 2003/1 1/10 

20000 

16000 

12000 

[Kl 

8000 

4000 

[nTl 

10 12 14 16 18 20 22 24UT 

Syowa Station 

w· 
16000 

[Kl 

8000 

4000 

��. � �"\� . V �· . V . r(1f 1,., 

10 

[nTl 

12 22 24UT 14 16 18 20 

- 107 -



30HHz 
RIOneter 
B 

Hagne-H 

30HHz 
RIOneter 
B 

tfagne-H 

30tfHz 
RIOneter 
B 

Hagne-H 

Syowa Station 

Syowa Station 

Syowa Station 

10 12 14 16 18 

10 12 14 16 18 

10 12 14 16 18 

- 108 -

2003/1 1/12 

20000 

16000 

[Kl 

4000 

[nTJ 

20 22 24UT 

2003/11/13 

16000 

[Kl 

4000 
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