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Comparative Study of Magnetic Pc-Type Pulsations at 

Low and High Latitudes (1)-Pc 1 Pulsations 

Masayuk1 KuwASHIMA*, Takeshi TOYA** and Makoto KAWAMURA** 

Abstract: Statistical features of Pc 1 pulsations were studied on the basis 
of data obtamed 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 

� lj: 1977 if. 2 J=J ii� G 1978 if. 1 J=J O)Jt)Jf.Ij, $1J1J&i:OCO)ftM!U,��l,/ilj�1Jcffix;r-if 
K&ft�0�®£���Ghk�l��-KLt, �O)�ftO)���§�cLk 
mtrr�rr "'.) t.::.. � O)if.a*filfi�O)rl'liv;::vt, 1±1m?PJOCO) s oc1t::ro J: v<f,Woc1t, $,i)n:B 
WJ, �S'Amib (Dst, Kp) �-e:;k�td§�iJ�d;,I-Gh0. -=. ox:. cvifilu�0)9'.ej:_iJtgx; 
iJ\�t.t 0-:. c �� L t1, '0 c�*. Gh0. 

1. J¥ 
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Pc 1 �!i*lb (i:p,t.,mJM 0.2-5 fY) �i IGY tJ1itO)�� T - 7
°
tc��fft0)9ejiv::. cl: I?, � < 

O)?i}f��VC cl:,-:, -cm:tJr � ;h, -C � t::.. (BENIOFF, 1960; SAITO, 1960; HEACOCK and HESSLER, 1962, 

1965; TROITSKAYA, 1967; KAWAMURA, 1977). '*1{1Ul�v::.iivt ,Q Pc 1 �i pearl pulsation l: 

continuous emission v::.*ZU � ;h, ,Q (KAWAMURA, 1970). frJ:-=;!Hi dynamic spectrum J::--r:- 2-

3 fj-0) < I? j)z L --r:-mJMfl'9vClliffl.'t" o micro-structure ��--;-. 1i��i dynamic spectrum J::--r:­

�mfl'9vCd;,l. G;h,, micro-structure �� � f.r..\., '· -jj, �itl�--C�i� < O)�O) Pc 1 i7;¥!i'i5' � 

;h, -C \.,, ,Q. t::.. l: x. Lt HM whistler, periodic HM emission, HM chorus ii cl: V: sweeper t.r.. 

* 'Aat.r�S'Ai!li:l!UB'f�rilil.rnUt±l5:&ffl. Magnetic Observatory, 62 Showa, Memambetsu-cho, Abashiri­
gun, Hokkaido 099-23. 

** 'Aat.r�S'Ai!UllUB'f. Magnetic Observatory, 595 Kak10ka, Yasato-mach1, Nuhan-gun, Ibaraki 
315-01. 
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c -Ca, 9 (KOKUBUN and Ooun, 1968; KOKUBUN, 1970) HM whistler vii=p{gft/:l-C O) pearl 

pulsation v=:.., ;f ts:.. HM chorus vi contmuous em1ss1on v=:..Ych-f:hxtri--t Q. 

-=:_ 0) l '5 v=:.. Pc l vi r�::i{Jc&f{tm: :t'Q J: V:�tioc 0) \, ,-t:h -c ib 1'.lJlU 0 h Q n:, Ye C')f'i-Hi 0) M ltv=:.. 

v-::> \,, -c vi-t·1J·tc1:M,Vrn: tc1: 0 h -c \,, t,n '· *�ITTJ>C-C vi tj=i{J1JJ$:gt O)f'm{J!U,i�\ c L -c fr@tr 5JJJ (J:tl:H�� 

t-��Br 34 0° , :tm���JJ'.f 208 4°), ��*$ it O)fl.t�U,r� c L -c a?JfoMtm c -66 1° , 72.4°) -c,fIJ G ;h ts:.. 

� ll-� & vc L -c ri!u :tr 0) t=IH'.t 0) M .It� fi 5 . at'ft!l �Um :k' l V: ft /ib;j 5JJJ 0) :=Jt � i� 0) {:V:. lli[ � � 1 vc � 

90• 

-?:I)" 

o• 

270
° 

[gj 1 iFJJliJA\ 0) .f\Q{iii�tl"J (iL/i:. SYO fl{lfPJ\k:tt.l2, 
C. MMB. y:{J!ilJJ]ljO)���},� 

Ftg 1 Geomagnetzc locaflon of the stations 
used zn the present analysis. SYO Syowa 
Station. C J\1MB. Con1ugate pomt of 
Memambetsu 

--t. 11fiJtttrn,{o=:..vi lf=i]!;ff O) 1=t'l1.�t�'·:d-:.. ��Mt11i1 iJ;fili:i:0 h -C :k' � (KAWAMURA, 1977; 

KUWASHIMA, 1978), .L1��Jfil 0 ;ht-.:{t-�:Hifil!� 7 - 7
°
v�ic%¥ 0 ;h Q. �en 0 ;h t-=.Ttti� T- 7

°
vi 

�;alc'FlT 1: 0 h, 7, � !I ], 7 ;J,,, 0 7 j- '71 -if- (SD 360 ml) -c !Wt!r 0 ;h Q (KAWAMURA and 

K UW ASHIMA, ] 977) 

3 :0b-ctfc�U1"JtJ:MV1*a*�yj-� L, 4N5-C l 'f7UvCv-::>\,,-C Pc l 0)1t?l:5<��!JT,.@[Hll:-CO){�lJiJxiHi 

�:tt'.xc-t Q. s t,1-c *a*v-=-:xt--t 9% ��tm :t Q. 

2. i=p 'fu:k� G£ .t5 c1: u r@lJ Mr & r ct:Ht ;s Pc 1 0) 1f1J 

Z.l. i:p{��� Pc 1 

r -p{t\JJil/:l-Ctt�U0h0�:W.E8tJ: Pc 1 0){7U 2 v-::>�� 2 v=:..�--t. 2 vu�v=:.. pearl pulsation :W_ 

-C' a, 0. Apnl 11 0) 1408-1638 UT v=:..J;_ G ;h 0 Pc 1 (� 2 l:�) -C'v!.l=f'{,,]WJJ!JliJ; 1 3 ;fj; (1430 

UT) iJ, G 2 0 :fry (1630 UT) vCiJi13i CC ib vc� < tJ: 0 -c \, \ 0. ;J: t-.:ln]U1jv=:.. < 0 jg LNJJl.Jl ib 1430 

UT -Ci((] 90 l:b, 1630 UT -c 150 l.'.b c � < tJ: 0 -C \,, 9. HEACOCK and HESSLER (1962) v� l h 
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Fig. 2. Dynamic spectra of the pearl pulsatwn type Pc 1 event observed at Memambetsu 
on April 11 (upper) and Aprzl 7 (bottom), 1977. 

vi pearl pulsation vc:}:ivt Q tj:l1t,,)W.JjtJI (Tm) C < 9 jg LJW.JM (Tr) C O)r1=1,vCvtm?E�ITTvC?J(O) J: 

? tJ::�i*iJ;Z6 Q c �:ho. 

April 11 event vc:}:ii,t 0 pearl pulsation 0) JW.JMvt-:. O)m?E�JlU c JEttITTvCvt�f<:: v·n,, 0. 

Apnl 7 O){JU (IZJ 2 T-$) ""C:'vi pearl pulsation 0) JW.JAAiJ;H�%i c c t vcm < tJ:: '? --c 1,,, 0. 0850 

UT ""(:'tj:f 1t,,,mj;Mvt 1.9 fY""C:' Z6 Q iJ;, 1030 UT l:'vi 1.0 fry Cm< tJ:: -? --c \, \ Q. 0915 UT #:iEcvc 

� G:h Q tj:f1t,,,mjjtJI 1.3 fry, < 9 jg LJW.JM 120 f:!JvilruvC)fil�t-=:m?E�JlU C ��i"" Q. 

2.2. � ;f,lf.t Pc 1 

IZI 3 vc �1$�--c-ll'liU � :h Q ��ITTfJ:: Pc 1 O){JU':la:ffi-t". -:. 0) Pc 1 t pearl pulsation vc)M 

--t 0 t 0) --r:- rising tone iJ � � G :h o. L iJ � L tj:f it,, Jm M vi 1Z! 2 vc J! G :h o tj:f {1£*$� 0) event vc 

J:tllBt L '""( iJ� tJ:: 9 :R \, '· tj:f1t,,Jm;Mvt 1040 UT 0) 2.4 f!JiJ� G 1350 UT ""(:' 3.6 fry C �r1=1,iJ� t-=: v:)VC 

v:);h, --c :R < tJ:: '? --C:}:; 9, x;jJ;t L --c < 9 jg LJW.JM t 210 fryiJ� G 300 fryvc�1t L --c 1,,, 0. 1Z! 2 

:}:;J:�IZI 3 vc�G:h0tj:f{!£ll�c�il�)c:}:ivt0 Pel O)}W.JJJIO)�\,,vt 3 i1Hc:}:ivto�H*5 

:�He :}:; 1,, , --c � G vc §13 G iJ � vc ffi � :h o . 
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APR 18 1977 

� 3 am:11�!m-C 1977 ff 4 J=l 18 13 �::.J!6liJ'2:ht� pearl pulsat10n f� Pc l 0) !i 1-J- � ')' !l 
• A-"!! 1' =j .b. 

Fig 3 Dynamic spectrum of the pearl pulsatwn type Pc 1 event observed at Syowa Sta­
hon on Aprzl 18, 1977 

3. *1gJ�1 &to l Ct �*1�N K :k5 it 6 Pc 1 CDMEHB'-Jt�tt 

3.]. lli��Jl 

Pc 1 vc :}o vt Q * � tee IR9 � 0) 1 '"':)vi, ?iJ, �e � vc l ") L ¥� 'a" � ;h, Q Pc 1 0) tl:WVfJioc 0) B m: 1t 

iJ;ff\]--C vit.f.. <, � < O)t§ffe;tce Qfa*iJ;lli �;h,-C\,, Q,: c -C cl:) Q (SAITO, 1969). i=p{l£t�Ht-C 

vi Pc 1 vitt-OliJ O)�� c � ;h Q iJ; (KATO and SAITO, 1964; KAWAMURA, 1970), f,Nj�mJc:t-ovt 

Q Pc 1 vi ts L 6 �{Jlij vc � < J=l G ;h, Q (KoKuBuN, 1970). ,: 0) {ffi: rPJ � iitiJ, OD Q f: OD vc, :t( fl 

;JIJ:t-o J: cHB5flJ£tfil-C'O) Pc 1 lli!fl&.iJiOCO) B oc{t�J;_ Q 1 i{MCJLD:"""t::. l ? vcWfit@lJ!U,sUCvifqi 

�"O)*lt�ilfi" Q t@l{RU2}&@':iJ;�� � h -C � 9, L t::.iJ; 0 -C:ffl,�O)J:b!�iJ;RJt�-c cl:) Q. JYHfr;JtJ:J 

j131vi 1977 if. 2 }3 iJ, G 1978 if. 1 }3 0) I if.1139-C'cl:) Q. Pc 1 event vi, spectral analyzer vc l 0 

-C{'pn)t�;h,Q dynamic spectrum iJ, G 20 5}-}Ji{ft--C:�.l;_ c G;h,Q. ® 4 vc*s*��i". i=p{.(£ 

tlOCvc;t-o1,,,-cvt, Pc I vi::tvc1�1JlijvcJ=lG;h, lli:ffli?tJiOCO) peak vi 04 � (LT) #JLCvCcl:)Q. 

,:;hvi KAWAMURA (1970) vC J: Q*5*C ,b-Jjci" Q 'b 0)-C cl:) Q. -JJ!3l15f1J£:LfilvC�Vl Q Pc 1 

vi::tvc�{Jlijvc�< lli:ffliL-C11'Q. Peak vt.IE!f�j;'Li";h,-C 13h-14h(LT) vctJ::0-C11'Q. 

® 4 vcvt�L-c11,t.f..11'iJ;, Pc I O)lli�)vJiltvi, t�vci=r{l£t�ltvc�1,,,-cmFJtce$ili15�1t� 

�-l. :t(1ilili;J1J-c vi Pc 1 it�vc� <�JIU� ;h Q iJ;, �)cvtvt c A., c'J=l G ;h,tJ:: 1,, ,. ,: 0) l ? t.f.. 

!Jm�tJ::$flipOC1tvilll15fiJ£:lm--c:'vi.l;_ G htJ:: 11 '· i=r{rtllocvc�vt Q Pc 1 lli:ffl.&.iJioc 0) !Jm�tJ::$ili15 

m:1tvi, B ��j1390)ffe:1§.vc l Qffl:·Jt�-rWOCO):$jljp�{tvc l 0 -c Pc I O)�·Jii{��O)� 

�iJ;�W�;h,Q*s*-C'cl:)Q c�x.. '?;fLQ (TEPLEY et al. , 1965; TEPLEY and LANDSHOFF, 1966; 

MANCHESTER, 1966; JACOBS and WATANABE, 1966). 
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Fig. 4. Diurnal varzatwns m frequency of occurrence of Pc 1 events at Memambetsu 

(upper) and at Syowa Station (bottom). 

3.2. i:p,t,ffl!M 
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2 �p-c-, 1-2 -W-Uvc "".) 1.,, --r O)� ··cvi j; oh;, i=/=t{iUtl!t c r@jirtl!t--C 0) Pc 1 0) i:p,C.,,JWJ;Mvc7C � 

t::.£0)j; o <:.. c �t§'ffl Lk.h;, ®Hts"Jvc�.r(f-:.*5-*:�� 5 vc�--;-. :;({Jlilj21J··evi Pc 1 O)i:p,C.,, 

JWJ;JiJJh; 1.2-1.3 r} (*9 0.88 Hz) -r:-j; oh;, aB;fP£:lfil-c-vi §Jl G h� vc .:C n J: 9 t "fit < 2.5-3.0 # 

(0.4-0 3 Hz) --c-j; 0. <:.. <:.. v::::.¥.ff!ttii�i--t 0h;ffGJ�iU,1;1UCvi['PJ�O)i'ftt�if--t ofmiU�ti:h�filt'. 

11:�h --cio 9, Lt-=.h;0 --c� s vc� Gho.mJ;MO)�\,,vitmiu�t1:vc J: 0�1.,,--r:-vitJ:1.,,. <:.. 0) 

<:.. ch� G Pc 1 0)3e1:_fzle:!f c L --C vi, proton vc J: o -it 1 � i:z 1' i:z /�:tc�h;� x. G ;h 0 c L 

--rt (CORNWALL, 1965), Pc 1 0)3e1:_ ii�vc "".) 1.,, --r vi i:p{�irtl!t 0) Pc 1 c, r@jftl!t 0) Pc 1 vc 

xtL--C 2 "".)��x.o�,�h;j;_;s :i. ft:.io, � 5 "C':;([J/iljj1J-r:-vi.mJ;M 5 #UJ:. (0.2Hz UT) 0) 

m�vifmJlU �h --c1., ,tt:.1., ,. <:.. hvt.1[�)1 �·- � H�W:vciovt 0���.b-*:h�:Bt.mJJJHW-r:-* � 1., ,t-=. 

60 C � x.;hv:l:fill§JJ--C' � 0 (MANCHESTER, 1966). 
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� 5 � 7iMi5JIJ (J::) c 11U5fiJ;JfJ-ili CF) i::.:t-;;vt 0, rj=r,t.,f.'B lEZ:Mi:::::. co) Pc 1 0) LJJ:gUJ,-JUft 
F'lg 5. Jftstograms of occurrence Ji equency of Pc 1 events as a functwn of the obset ved 

mean frequency, at Memambetsu (upper) and at Syowa Statwn (bottom) 

3.3 ffit�iii���ifU: Pc 1 c O)fffl� 

KAWAMURA (1970) vc l 0 -C, i=p{[Jitflt Pc l vi, J:U1B/;J:*: � tJ::hli�JiliJ;JE9 � t� zl) l O) re­

covet y phase vc � S ji:,jm 1., -c lli :[�:t 6 l "', '.5 {tJ fPJ iJ ;$!H!(0 :h -c"' , 6. c. :h vitffi� mi J:JlH! 1JiE 0) 

ll�:r� l Pc 1 0)981=.t\Hl l O)j1=1jvc 1PJ G iJ, O) '*1J£ 0) zl) 6 c. l �71��-t 6 t 0)-C- zl) 6 (JACOBS and 

WATANABE, 1966). C. ;h � � G vCJCiITITTvC�� 6 t-:ob vc 197Hl- 4 J3 0) 1 }J JH1=1JL 0) Dst index 

l Pc l 0) 1±\:!J2}PJl)[ l o) l*1 )!g � 7;.. -c .7;,_ 6 . *1i * � 1.21 6 vc 7J\ --t. Jr trliHJIJ vc � 1. , -c vi, fiiif'l 0) r61 v=. 

?jz 0) l '.5 f J:: � :h tb -C i!FJi; t ci:: 1*] tf iJ; ;,-,,._ G h 6 -t 1J: :h ti ;'�1, {JR tJ: D st m dex O) :Lt 1Jn (f1}J('.}t &l 0) [:!::\ 

JJt zl) 6 I., vim-,ilimiffl�mE O)JtK) v=.kvt < recovery phase �=- JC) t, -C Pc 1 iJ;� < lli JJ/. L -C 1-,, 

6. c (J) C l viw\il\tmi:fj'�//it� JT:%X:-t 6 -/ i=i 1-- :/ (J) .:r:.. t- ;1, + - iJ;, WZfilb-iilriglffp}fH� l 

0-C��lfiE#:{Et1Iij;(J).:r:..:z-;1,::'f--v=-¥f��;h6c.lt=.l 9 Pel iJ:lli.J!L-C< 6c\,''.J model 

� � �-t 6 t (J) -C ZD 0 . r+1 f1In4 lt -C fl t'Jl!J � h 6 Pc 1 ti c. 0) l 5 ft �JHl v=. l 0 -C JG± � h 6 
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APR I L  1 9 7 7  ( U T )  

� 6 1977 � 4 J3 1 B -27 B O)jt!if13'] v::.:J:ovt � Pc 1 O) li\3Jif);Jt� CJ:: · aBfO&:tltt, tj:i · :t({r!iljjlj) 
c Dst :j:jj� Cf) 

Fig 6 Pc 1 occurrence at Syowa Station (upper) and at Memambetsu (middle), and Dst 
mdex (bottom) for the interval of April 1-27, 1977. 
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c :;- x. G h cl:  5 .  -15, 1:!BlO�:ti.tw::. ::}3 1, , ·nt Dst mdex c Pc 1 0) 1::1=\:!l c O)F1=1j vC !fil'f:::l!Hi:: �1* 

vi� G htJ:: lt ' . r'@i»�OC Pc 1 vC "'.)1. , -C vi J]IJ O)¥e1:iJI���X. 0 "" � -C J; 0 -::. c 7J ;Y.R� � h 0 .  

4. Pc 1 1Bti1J 0) �� � Ill �F ;J[ ffif J::: p: t5 vt .:S 1� fl !Ee- 0) Jft IE 

2 lp::}3 cl: ti 3 RIJ O);f,jj!}C cl: I) ,  i=p{1£ftoc Pc 1 ::}3 cl: tf�ftoc Pc 1 vi --z:- O)rt1:iJI�i);�tJ:: 0 

c :lt!E � h o .  � G vcTIUi1¥JvcE1Hi--t 0 t�26 vc Pc 1 �fbO)M1�lffi�Jl1tmiJ:vc ::}3 vt 0 {�iJ\Jxf1t 

�:lt!E L-C ,  fi!TI�vc"'.)1. , -c J::��-t- 0 -::.  2:: ��� 0 .  �{Jley5
J
IJ c  EBlo£:1t12-c- 1BJ�vcW!{13.U � nt� 

Pc 1 O){JU� � 7 vcY.R--t . ]!fij� �vc pearl pulsation -C nsmg tone iJ;� G h 0 iJ� , JW:J.Mvi � L 

< �tJ:: 0 -C '-' ' 0 . ��,5Jlj -C-W!JlU � n -c i. , o  Pe l O) tj=r,C.,,JW:JJJHi*9 1 .5 fY-C � 0 0) vcxt L -C ,  

1:!Blo�:t-fu-C- 0) i=J=r,C..,JW:J.Mvi 2.3-2 9 tJr-c J; 0 .  

Pearl pulsation 0) rising tone iJ, G Pc 1 wave O){�iJ\Jxi:lt O)M1�11!�Jl1tmil: O){ftfin�:lt!E-C' � 

0 -::.  c n�. WlJWiJ1¥Jvc {/��.�1¥Jvc t EiiJ,26 G h -c i. ,  0 (WENTWORTH, 1966 ; SAKURAI, 1975). 

:lt!EO).:f/@Hi?J( O)jm_ I) --c:- J; 0 .  Pc 1 wave 0)¥e1: U*1JIB--t 0 7
° 

i:i r :/ O)M1�111�Jl1tmiJ:vc :to 

vt o --it 1  !7 i:i r i:i / JW:J�� !c vt?J(�--c:-�x. G h o .  

r flT2/T1)a-fi 
J c  (T2/T1)a- l  ' (1) 

;: ,::_ vc h, h vi nsing tone O)r�i::}3 cJ: Cf J:fSjO)JW:j��--c:-� I) ,  T1 , n, vi --z:-h-t:nvcxtZ--r 

0 < I) � LJW:J;M--c:-� 0 .  a viM1�111M1�0)%vc{:t{fF--t 0 1*�--c:-� I) ,  Mead model �131! 5 c 

�:ezi=J=r--c:- 1 .56, J!�--c:- 1 .41  O){[![vC tJ:: 0 . !c viM1�0)�vc{Rff-t' 0 iJ· G , :@i�tJ::M1� model 
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� 7 Ylf<filZJJ (J::) t. S85fl.J�J\J2 Cf) -c [PJS:)j r::.tuWW 2' n f_: Pc 1 event 
Ftg 7 Szmultaneous appearance of the pearl pulsatwn type of Pc 1 event at Memambetsu 

(uppe1 ) and at Syowa Statwn (bottom) 

S U N 

(2\ 
� 

6 RE 

{:::: Pc I PROPAGAT ION  
P A T H  

P LAS M A PAUS E 

( CHAPPELL 

A P R 22 1 9 7 7  Pc I EV EN T  

� 8 [zl 7 v::::.:7F 2';r1 0 Pc 1 event O)�j]i"f:filJ::r:.t-6'VJ" o {�W'.fi',15- CHAPPELL (1972) v::::. J: --::i -C 
lli 2' nk:f�tr'Jt.t plasmapause O){:s'z.uf t :1F L -C cb 0  

Fzg. 8. Equatorzal posztions of the propagatwn path of the Pc 1 events shown zn Ftg 
7. The average posztwn of the plasmapause derzved by CHAPPELL (1972) is also 
indzcated 
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i;r .lj. :z. 0 .:. c vc J: IJ -tt 1 1 P r P :/ :;r-:tc�iJ;� .:. '? --C 1,, ,  0. $JJI00.l: -c:- 0) {ftti:, R, i;rft� 

-t 0.:. c iJ: ·-c � o. Mead model -ui?X 0) J: ? vc tJ:. o. 

R=(l256/fc)o 21  (Jr�$) '  

R=(147//c)o 46 (��) . 
(2) 

� 7 vc*n , --c , :tdl5J!Jvc 01,, , --c vi 12so uT (2150 LT) #ili:, a?:1fO£jjgvc01,, , - -c vi 1340 UT 

(1340 MLT) #JlIO) Pc 1 v::.01,, ,--c ,  {��JE!i;rft�Lt-.:. ft�5JU -evi��$0), "i t-.:aBfo� 

:t-fuv::.01,, , - -c vi��O)�� model i;r1Ji�Lt-.:. -t"O);fit�t :t(�J]ljv::.01,, , ·ni R=5. l , "i t-.: a?:1 

fO£jjgvc 01,, , --c  vi R=7.0 c 1,, , , fl([i;r�t-.:.. ���$JJI00.l:vc�� Lt-.: t O)i;r � s vc�-t. 

� 8 vCvi, CHAPPELL ( 1972) vc J: '? --C /±1 � tL t-.: plasmapause O)f:tt:]Ef"JtJ :.{ftti: ib �;h%--C� L 

--C 1,, ,  o. 3(/iitii5JIJ--C'i'!?JlU � tL 0 Pc 1 vi plasmapause #JlrvC�iJ; � 0 c. c i]:m� �;ho iJ:, aB 

tO£:t-m vc to vt 0 Pc 1 O)�vi plasmapause J: IJ ib 7{-vc �o G L"' ' · 1 ¥Uvc01,, , --c0).l;,i_'"(-vi� 

o iJ:, ${l£tioc Pc 1 c �tioc Pc 1 0)9£�jj{�O)Jl\, ,iJ;@[*Ef"Jvc:utiJ:,ob G ;ht-.:.. 

5. '£ 

::t:�ifa;t--c-� L--C �t-.:*8::!!tHi?XO) J: ? v;:, "i c ob  GtL 0. 

1 )  ${I£tioc Pc 1 vi�-Ol� vc tf:1:g!fJ;Jif!tiJ;rWJ < ,  peak vi 04h LT S&vC� oO)vcx;jL, �ttoc 

Pc 1 vi�-Ol� vc tf:l;fflJ}Jif!tiJ;rWJ < --C, peak vi 13h LT S&vC� o. 

2) ${I£tioc Pc 1 0) $1C..,J:!Mvi, 1 .2-1.3 ;rJ;iJ;:il t 4H , iJ:, �tioc Pc 1 0) $1C..,J:!Mvi-t" 

;h J: 1J t fi.: < --C 2.5-3.0 ;rJ;iJ;� 1,, ' · 

3) ${I£tioc Pc 1 vi, $JJI00f�t;:UiEO)mfi.: c .B! 1,, ,t§'*17k� L, ��)itO) recovery phase 

vc � <  /±1:ffl:to. rWJtioc Pe l vz:.01,, , --Cvi, C. O)J: ? fct. '*1:@viJ! GtLfJ:. \, '. 

4) ${I£tioc Pc 1 0)9£�il�vi plasmapause #JlrvC� 0iJ\ rWJti� Pc 1 O)�vi � Gvcj} 

vc � o G L"' ' ·  

tJJ::O)ir,s*iJ:, G, Pc 1 0)9e�iI� c L --C plasmapause O)ff iJ • vCJ]IJtJ:. ib O)i;r� :z. tJ:. vthvi 

tJ:. G tJ:. 1,, , .:.  c iJ;5{g < �� � tL o. Jtf*Ef"JtJ:. model viffl.iEvi fct. 1,, ,  iJ:, � G vcffftJri;rJiob --C 1,, , 

< c. c vc J: IJ � G iJ • vc L --c 1,, , � t-.: 1,, , . 

� � 

*1iff�i;rJio6 o vc � t-.:. '? --c ,  00.l'z:;f:ijlg?iJf�FJrtig§ift�jJ��. i�J I I  MjWJ=f vc ;::' rJictl� 1,, ,  t-.:. ts: 

\, , f__: 0) --C:',  ��O);li;r"$_ L "i -t. 
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