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Table 1. List of geomagnetic storms used for the present study.

Number Date ‘ Number ! Date Number | Date
01 Jan. 25, 1969 06* Sep. 28, 1969 11 Jul. 29, 1970
02* Feb. 3, 1969 07 Sep. 29, 1969 12* Aug. 17, 1970
03 Feb. 11, 1969 08 Sep. 30, 1969 13 Nov. 7, 1970
04 Apr. 28, 1969 09 Nov. 9, 1969 14 Nov. 21, 1970
05* May 15, 1969 10* Jul. 9, 1970 15 Dec. 14, 1970
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Fig. 2 Frequency responce of the Fig. 3 Frequency response of the pre-
high pass filter. The abscissa gives whitening filter for the power spectrum
the frequency in cycle per 240 min- density. The abscissa gives the frequ-
utes on the logarithmic scale. ency in cycle per 240 minutes on

the logarithmic scale.
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Fig. 4 Transfer functions at Kakioka obtained from geomag-
netic storms shown in Figure . The abscissas give the
frequency in cycle per 240 minutes on the logarithmic scale.
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Fig. 5 Superposition of fifteen transfer functions shown in Figure 4. The

abscissas give the frequency in cycle per 240 minutes on the logarithmic
scale.
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Fig. 6 Mean transfer functions at Kakioka. Straight vertical lines on the
curves are 95% confidence intervals. The abscissas give the frequency
in cycle per 240 minutes on the logarithmic scale.
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Fig. 7 Magnitude and diretion in the vector representation of the
transfer functions at Kakioka. R is real part and I is imagin-
ary part. The abscissas give the frequency in cycle per 240
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Table 2. Transfer functions at Kakioka. The estimate of error is given by the 95%
confidence interval.

e ot A A 5,
2 120 0.594+0.04 0.1740.03 0.1840.03 —0.054+0.02
3 80 0.63 0.03 0.16 0.02 0.11 0.04 —-0.06 0.02
4 60 0.64 0.03 0.13 0.03 0.03 0.02 —0.05 0.02
6 40 0.63 0.05 0.10 0.04 —0.02 0.05 —-0.08 0.03
8 30 0.60 0.04 0.08 0.05- —0.05 0.06 —-0.08 0.03
12 20 0.57 0.04 0.03 0.08 —0.07 0.07 —-0.01 0.05
16 15 0.49 0.06 -0.01 0.07 —~0.13 0.07 —0.03 0.08

Table 3. Magnitude and direction in the vector representation of the transfer func-
tions at Kakioka. Direction is measured from East to South in the

geographic coordinate.

frequency period real part imaginary part
(cp 240 min) (minute) magnitude direction magnitude direction
2 120 0.61 74° 0.19 104°
3 80 0.64 76 0.12 119
4 60 0.65 79 0.06 149
6 40 0.64 81 0.09 196
8 30 0.61 83 0.09 214
12 20 0.57 88 0.07 258
16 15 0.49 91 0.13 250
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Table 4. Values of A and B at Kakioka obtained by means of the traditional
method. The estimate of error is given by the standard deviation.

Kuboki and Oshima (1966) Owada and Kuboki (1973)
Duration A B Duration A B
(minute) (minute)
40 -20 0.65+0.07 0.08+0.17 40- 6 0.664-0.09 0.0940.16
14- 6 0.65 0.06 0.09 0.12 5-2 0.65 0.08 0.02 0.19
5-4 0.63 0.06 0.10 0.10
3-2 0.58 0.07 0.14 0.10
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Transfer Functions at Kakioka

Masanori SHIRAKI and Kazuo YANAGIHARA

Abstract

It is a well known fact that vectors of geomagnetic short period variation
have an approximate relation,
AZ=AAH+BAD
between their components AH, AD and AZ. A and B arc functions of fre-
quency (period) and called transfer functions. In the present paper the transfer
functions at Kakioka are oblained for the periods from 15 to 120 minutes by
means of the method developed by Everett and Hyndman (1967) using fifteen
gecmagnetic storms. The present transfer functions are compared with A and
B obtained by the traditional method. And some problems are discussed briefly.



