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Table 1. Numbers of pi events used in this study.
Pi 1 Pi2 All Pi
A B A B A B C
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BT R BET 50, HRBKBENFTcOoRDEMNEROME, HEI XU Pi-kl)
O Quality A, B, C oYtk (BIHELE) Lo TRRTHLEN BB,

BREBIERCOWTIE, R Lick 5 IGY M4entA3Mimss 10°%cm? ok Bzl
BANREDBIANR) 2 -2 —FHEKTH -1, TO%K, IQSY BFBAS L & bzl
24 A%, /NE High-p-metal Fifia A VBB L (BOWEEIIRZEN =2 4 L LIER
L), WRT—TEEMNH VA 2 -2 -RBLYTL, HMO BRAAR7 b AFEFTEY
BEyE UTHA I - (Kawamura et al, 1965), X bz F 0, 19754 (KNY), 1976 4
(MMB) X b2y 2 -2 —BFARBIFELSh, VBERENRAIhBECE >
T Do NIRDOBEWMERFNIL, FHESKEILARVHBEREK LI VFMod DT
BB LBOF +— P AE— FRXFEHREK O BHBE 12mm/min, RvBEXHEBOHE 6
mm/min. TH 5, FrekBOoREREINE 24 LOBE,

MMB=X: 0.065 nT/sec/mm (40 sec), 0.060 nT/sec/mm (10 sec)

Y: 0.055 " ( n ), 0045 " (n )
KNY = X: 0.050 nT/sec/mm (40 sec), 0.045 nT/sec/mm (10 sec)
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Fig. 1. Respective yearly occurrence frequencies of pi-pulsations
of the qualites A, B and C at Memambetsu and
Kanoya. (Not distinguished by pi 1 and pi 2.)
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Fig. 2. Three-year running mean occurrence frequencies of pi
.1, pi 2 and All pi-pulsations with the quality A and
‘B at Memambetsu and Kanoya. o
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Fig. 3. Two solar cycle yearly means of occurrence frequency
of various pi-pulsation groups at Memambetsu and
Kanoya with respect to the sunspot number and the
geomagnetic activity (Kp).

OB B O EE L HEMCBIRTALOT, LofFEEIcAE bV LtV
LaL, cofdasgilds Pi-IREOEMEEL bEH TS 0T, Pi-iREo EiA
LEWEERNMiZ2AE LTy 7 FLTwBZ ERBIELTVW5 (KHER),

3.3 Pi-[RENHBHED 2 T 11 FRIFHEERFH

B Uizt 3 b, Pi-REIOHBEc KBRAK L TO BBz sT, i
BEA R S hic, Killl, HMlicikicounTix, 4% solar cycle Thish OBtV AhHs
EhIHEMLCEL (ZOBFRBERSVCTLMELHDIN), T TCBEETCRIOHDE
EDELT, 24 solar cycle Do #MLBFMEY Fig. 3 KRLI, LBE»H Al



B APON-COPIDT D WN =

PERIOD (Class No.)

2495 60 61 62 € 64 65 66 67 66 69 0 M1 72 73 % 75 76 77 78 Year

1- SEC——
2
3|
‘ . » 3 7. “ Y
5 . . . . D . . . . .. :‘ b 2 ) :. — . . .ﬁT.
P B e s N
[} 3 3 Ay o do b B AR
z g- s, o = is | AT B
ajo . . - . PO BN NN LAY 2 p Yo o . o
g“ L 19 e PR . a MR TR T Yo
Sl g e ]
O} N e /7 e DL 1 T % 18R L s
gk s 6 s 2 RN U :z./—h'.)v. RVt ~
. . A TTARR YRRV E N N A (T Ll N 9 WL W T —
E:g f 30 20 wNe N e 1y el 6 bl a7 R A, SRS P T P a
18 BN A o fr e a T T T R T -
19 . 2. L2, . . b 6. he P PO PO .
2 .
21 g
23| F T R A

24959 60 61 67 63 64 65 66 67 60 69 70 71 72 73 % 75 76 77 78 Year
Fig. 4. Yearly distributions of running mean (3% 3-lattice)
occurrence frequencies of pi-pulsations (Quality A and
B) at Memambetsu (upper) and Kanoya (lower) against
their periods which are divided into 24 classes; 1, 2,
...24. These classes of the period are 1-5, 6-10,
...86-90 sec, and 91-100,...141-150 sec, respectively
(Refer to Fig. 7.). The dots show yearly all mean
periods.
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Fig. 5. Difference of the occurrence frequencies of pi-pulsations
(shown in Fig. 4) between Memambetsu and Kanoya
(MMB-KNY).
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Fig. 6 Yearly mean penods of 'pi 2, pi (All) and pl T pulsatlons
at Memambetsu and Kanoya.
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Fig. 7. Total distributions of occurrence frequency of pi-pulsations distinguished
by the 24 classes of their period range (These classes correspond to the
class number shown in Fig. 4.).
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Fig. 9(a). Yearly amplitude distributions of pi 2 pulsations with the qualities
A and B at Memambetsu. At each bottom are shown their respective
total amplitude distributions for each solar cycle. The pi 2 amplitude
is divided into 29 classes indicated by the class numbers such as 2, 4,
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...0.75-0.79 nT/sec (16 classes with 0.05 nT/sec width), and 0.80—
0.89,...2.00-2.09 nT/sec (13 classes with 0.10 nT/sec width).
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Fig. 9(b). The same plots as Fig. 9(a) at Kanoya.
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Fig. 10(a). Total amplitude distributions of pi 2 pulsations at Memambetsu
(upper) and Kanoya (lower).
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Fig. 10(b). Total amplitude distributions of pi 1 pulsations at Memambetsu
(upper) and Kanoya (lower).

FEECR>TRERALLLVOPAZLBNEROTH ¥ 3 BTEARDH D, LMEESOME
BT HRILTHRBROBHTH A LR THrLTCIVD v, Az, Pi-ff
B0 MBFREOWTC, i « #il] solar cycle TOBRVEXVAWABA/LTELN, h
LIXBANEROERHCEREAL TV 5 AEEENRHRL, FRN2ETS, 2MBRE Uit
CREARE Sh T3 & T, Pied L HI9T4EDRTR - & MBEERHEAL, Hil
DO BT ST B THS D, 2D LIXFHRL R « Sico Btk %
BRI b 0w 5 Xif, Pi-IREho HBLE KBRS & 0 B Y —BrERE -5 it
ELTCEFTARLRAERE D b T, 200t ovTh K /e hoBEEHD
Bovhamhiced, LEOAEHBEE LIREFEXRVCTED I SEH T52, Bk
BcHEEILAARETH 5,

Zo k5 Pi~fREIDI & UCTKIETEEIERFECE L LB E o MIPRRIIc 1 RE
HRMAE L, SHREMAHHEENEERDE25ThHB, LrL, Pi-lRfio—BryiH
BRBHOIWFEELT, KO X RZ&lrlt )V OEHEXFE - TRHATELITHA S,



nl/sec
—0.80

—0.70

—10.60

Amplitude

0.50

-0.40

0.30

Kp
~ 120

50 115

ob—— | I T ST T A (PR W T A N ST W N S A ST S 10

1860 1965 1970 1975 1980 Year
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Statistical Analyses on Various Characteristics of
Pi-geomagnetic Pulsations at Memambetsu
and Kanoya (I)

by
Yukizo SANO and Tadao KURIHARA

Abstract

Observational data of pi-pulsations at Memambetsu and Kanoya during two
solar cycles from 1958 to 1979 are statistically analyzed. The data used are from
the Report of the Geomagnetic and Geoelectric Observations (Rapid variations)
published yearly by the Kakioka Magnetic Observatory.

In this paper, secular variations on various characteristics of pi-pulsations such
as their occurrence frequency, period, amplitude and so on are mainly analyzed
with respect to their solar cycle dependences. It is confirmed from the present study
that there is the well-known inverse relation between the occurrence frequency of
pi-pulsations and the solar activity. A distinct solar cycle dependence is found in the
secular variation of the period. As for the amplitude, such a distinct solar cycle
dependence is not seen so clear in the present analysis.

However, the above-mentioned features are considerably different between the
two solar cycles. It is not well understood whether or not these differences are
essential, because it will be pointed out that a great change of the observational
bases at both stations has been taken place since 1974.



