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Comparative Study of Magnetic Pc-Type Pulsations at
Low and High Latitudes (I)—Pc 1 Pulsations

Masayuki KuwasHiMA*, Takeshi Toya** and Makoto KAWAMURA**

Abstract: Statistical features of Pc1 pulsations were studied on the basis
of data obtained at a low-latitude station, Memambetsu in Japan and at a high-
latitude station, Syowa Station in Antarctica, for the period of February 1977 to
January 1978. The low-latitude Pc 1 shows distinct difference from the high-
latitude one in diurnal and seasonal variations of frequency of occurrence, mean
and repetition periods and dependencies on general geomagnetic activity (Dst and
Kp). A source region associated with the low-latitude Pc 1 may be located further
mside in the magnetosphere than that associated with the high-latitude one

Bg: 197742 Bab 1978 £ 1 SO, PEREE OBAS &5 & Bt
BT BB TE O R Pcl XRRIT LT, F0EMoEYEME L
BHTRTT o 7c. T OFEREE Oz, MBRHFE D AELE XOFEHEL, hOE
1, HWEKIEE) (Dst, Kp) ETREBEENZOND, 2D LITFEEDFERR
MBERDEERRLTWS EELZLNRS,

1. F

Pc1 BURRE) (.LARI0.2-5 8) 12 IGY LIBOWAR T — 7B oREC L v, %
DYFEHEIT X - TEHT I T = (BENOFF, 1960; SarTo, 1960; HEACOCK and HESSLER, 1962,
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pulsation iz, % 7: HM chorus {3 continuous emission \=-Fh Fhxfind 5.
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Fig 1 Geomagnetic location of the stations
used n the present analysis. SYO Syowa
Station. C MMB. Conjugate point of
Memambetsu
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KuwasHMA, 1977)

3 TR 7 MRS R 278 L, 4 505C 1 gD u T Pe T g S8 IRE T LT DR ik
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2.1. hERBE Pcl
Wik B C B S h B S e Pl O f 2 0% X 2 1R T, 2 fldkic pearl pulsation 7Y
TH%. April 11 © 1408-1638 UT iz & b5 Pl (]2 L3 Tl AR 13 7 (1430
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Fig. 2. Dynamic spectra of the pearl pulsation type Pc 1 event observed at Memambetsu
on April 11 (upper) and April 7 (bottom), 1977.

i¥ pearl pulsation 123513 % O (Tw) & VE LAY (Tr) & DRICIZBEBRANTKR D X
S57cBAR BB LS5,
T,=86-T,
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Fig 3 Dynamic spectrum of the pearl pulsation type Pc 1 event observed at Syowa Sta-
tion on April 18, 1977
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PclicsiF aKE RO 1218, MEBC L - THRESIh 2 Pel o WNTLHE DB Z1L
DR—TIRie <, L OHEBER DRV IN TS 2 & ThH 5 (SATo, 1969). AR {EAREC
i3 Pel iz floMs & s (Kato and SArTo, 1964; KAWAMURA, 1970), &fES iz 351t
% Pcl 3is LAREMANC% < R b (Kokusun, 1970). & DA FED D B fodic, i
Pk X ORI co Pl HBEBEOCAZILY A S 1 HCH~7c X 5 i W A k[
MDBEE A BT ABMEE»REINTE YD, Lidis THROMBENTRETH 5. @B
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TIER S h % dynamic spectrum 70 20 M TRk & bh b, W4 cfERERT. il
BEww BTy, Pol XECHACEbh, HMEMHE D peak 13 04 B (LT) ffrich 5.
=ik KaAwaMURA (1970) 2 X 28R E D —FKT 2D Th D, —HBFEMC BT % Pl
BEIEMZE S HBE LTV 5. Peak BIEF %A L34 T 13h-14h (LT) 1275 5 TW 5.

B 4 12i3R LT gy, Pl OWEBUEENL, fRCHEMEDC S W TSR Mgty
AT, ERTE Pel BZc S L BEh 5D, BRI EAER DR, Z0X )k
B BB Tl A bhic. FEREIC ST 5 Pol HMBLEE OB e F &
8y, HREHOREC X 2 BHEBEFEEOZEMHEIC X - T Pcl OERBEROR
e B XN AR ThHB EFE 2 HIvD (TEPLEY ef al., 1965; TEPLEY and LANDSHOFF, 1966;

MANCHESTER, 1966; JAcoBs and WATANABE, 1966).
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Fig. 4. Diurnal variations n frequency of occurrence of Pc 1 events at Memambetsu
(upper) and at Syowa Station (bottom).
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28T, 120 nTORTILID S0, HERE SREETO Pcl Ol FflicK &
BREDDH D EaEFE LIcn, HatANCRNCHEREZR S wwRd. b ik Pel ol
AR 1.2-1.3 8 (# 0.88 Hz) ¢ %4, BRI TR#MLrcER I D LR 2.5-3.0 8
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Fig 5. Histograms of occurrence fiequency of Pc 1 events as a function of the observed

mean frequency, at Memambetsu (upper) and at Syowa Station (bottom)
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KAWAMURA (1970) 12 X » T, AR Pcl 1%, ik E KRB/ EE-H & D re-
covery phase |2 HlfEV T 2 & W O AR STV 5. 2 MR i R A D
& Pel OFARKE L OO OEDOH 2 2 & 2R% T % D TH%H (Jacoss and
WATANABE, 1966). = h% & HIZCHEINT IR S 720512 1977414 B D 1 5 AR-C D Dst index
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WD L5 Te &b CTHEB LM b T /i bl Dst index oI (RIS O
I, H5WCIABEIBREMRDOIT) 126 < recovery phase i 3s\ T Pcl 3% < T L Cus
L. IOZERFERREMRYEET S v by O= 3o =0y -k AL ERNIC X
o THKSIMAREBO = F s 1B hb o bicdp Pel 2B LTL 5 E0-H model
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Fig 6 Pcl occurrence at Syowa Station (upper) and at Memambetsu (middle), and Dst
wndex (bottom) for the interval of April 1-27, 1977.
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2HiB IO ORI L Y, FEREE Pcl B XOEREE Pcl 122 DRAFTRNRir 5
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Pcl %X 7127”3, W3 i pearl pulsation T rising tone 23 b 57, FIITE L
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ARFNECH T OO A 2.3-29 BTH B.

Pear] pulsation o rising tone »» % Pc 1 wave D{EHIE ORESBEAEHE LM B HEE T X
5o e, BERINC L ERINC L END BTV %5 (WENTWORTH, 1966; SAKURAIL 1975),
HEEDFINIKRDE Y THS. Pclwave DFALBIET 2 7 v b vORKSE REWE LICE
5170 be YRAERSL BKRATEZLORA.
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BT 1.56, AT 141 OfEICIs %, fo IREEDOCHEKIET B0, #247eBi45 model
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Fig 7 Swumultaneous appearance of the pearl pulsation type of Pc I event at Memambetsu
(upper ) and at Syowa Station (bottom)
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Fig. 8. Equatorial positions of the propagation path of the Pc I events shown win Fig
7. The average position of the plasmapause derwed by CHAPPELL (1972) is also
indicated
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@)

5. % & )

KL TR LTERLBRIIKRD LI, TLdbhb.

1) HEMRE Pl 3RANCHIBIEE S R L, peak 13 04h LT EicH % DIickd L, gk
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