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Proposal for Magnetospheric Research in the Polar Region 

Atsuhiro NISHIDA* 

Abstract: It is argued that the identification of the magnetospheric process that 

corresponds to individual phenomena observed on the ground is as yet a very im

portant task that has to be pursued in order that we can properly combine ground 

and space observations to discuss physics of magnetospheric processes. 

�i: aMK��G-�--c�L15�KlG··���L8k�G���'� 
··or..��vr..:bt.:-?--Cfi:bti--c1.,, Gll�, •�-c:-•fflu�nQm�c��llvr..�itQ� Q �� 

c�����M��-ft�, ���-�§-cL--Cffl�GK�Gcm:bhG• 

I. vi u 'd:J K 

i:r r 'Y r �f4�ffi'£ ve J: o ��IIIR?J!U iJ�m� 'a::' in situ ve c G x. '5 o c 1,,, '5 ,r.'He*m'a:'.'� 

i" o 0) vex;f L, 111I� 0) :I-ml:� iU,�t,H:t, ru� 1110) ffl i!J 'a::'� -frs"J iJ "":> ]Um: B"J veR ti -c:-� o c 1,, , 

5 ,� -c:--t <-· h -c 1,,, o. ;:. 0) t!Hmtt v:t, i" --c:- ve L vi Uf5l� � h -c �t::. t 0) -C:'c!S o iJ\ :.C hiJ; 

m�lll�:!J.O)Wf §JHe+5H�ft":>t::.ob vev:t, 1 ":>O)�{lf iJ��t::. � h -c 1,,, o;:. c iJ��,� -C:'c!S 0. 

-ttd?'b, :1-m1: -c:·R?JIU �n om� c��11-c:-1=.�-t o•�O)JfJ;t-'*1�iJ�� GiJ" ve � n -c "', 0 

c 1,,, ? �{lf iJ �nit 9 ft":> c 1,,, '5 ;:_ c --c:-c-5 o. 

::. O)x;f J;t-'*1� v:t, -t -c:- ve?J, < 0)$-f7U ve J: "? -c � � h -c 1.,, o c ::. 6 --c:·v:tc!S o iJ\ ffi� veto vt 

0m��R?JIUO)ffi:,� § � c L -c 4-tJ"..to7J"7J"vf 0flffifmfiJ�21S o 0) -c:·v:t tJ"..\, '7J" cli!=Jbn o. ffi� ve 

:tovt 0:LmJ:ti.?J!U 'r' - 3( �#;¥.He L -c, wl�lffiO) 3 ?x:5c�Fai ve�lffl-t om�O) ,..{ / "7 "<' 'a'.'.'lEiit 

vem < t::.ob Kv:t, :I-ml: -c:·ffiftU �h offl.� 'ia:'Wl�!ffl vef,t�-t o�JlUn�Iit.ll L -C 1., ,tdthvf tJ:: G 

tJ:: \, '· ;:_ 0) ,..{ / "7 "<' 7]� cl: 9 -� veJLi: <, J: fJ �$ "c'c5hvfc!S o vi c:'. in situ veR?J!U �ht::.• 

� iJ�, c' 0) cl: 5 tdl� veto 1,,, -c 1:.� Lt::. t 0) 't:'c!S o iJ, iJ� cl: fJ :i@fi vemm � h, �IN c tJ".. o,;. 

'}] =- �- i,. ve ct fJ � < -lt i o ;:. c iJ� --c:-� o. c5 o 1,,, v:t�,g- ve ct "? -c v:t, :tml:�?J!U 0) � ve�·-:h, 
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L, m•�o-���5��0)Y1T�,?A����cGx., �O)�m�•foCc�� 

t!§vctJ: o. 

t 'b 0A1, ��O) J: 5 t.c�;l;.vi, � L .i: 5 -f*tl:lm vc.Jt:tz:0m���fill.�O)�OOMn:. G � n\ 

Ai vc.fibh t � t-: t 0) '"t-� IJ, ""iiJ't� r:.tJ: o c ", 5 �ffl.vi, �� '"t'tJ:" ,tJ, t �h fJ:\, ,. L-tJ:. L-, 

:t·l!Ll::vc:;o\,,tf&mU� h om� cS��li'.fl c O)r13iO)OOf* vc.� "'i "'� tJ�.:5 om! IJ, -�� 3l" 

1 T � , ? A O)rR,�,¢.Ui, tt�vtt 1..., i 5. MfiltO)v o "'mi�ffi'"t·�-t� �J! tJ:iJ� G, .;1. A 

�.bo:ro 5 c�oJ: 5 tJ::tO)'"t·�o. 

jtgJ::m� cS��m�O):MJt'*1f*O) 5 'b, -JIIO)OOlif{t��<� c� o t O)vi��"'n�. tJ 

r"'< 0tJ,0){9lJ��t1t7;.J: 5. 

2. tttLI:: MiJl'J c mm If :EJl� 

2.1. tj,t(7,) "break-up" c!:itt5UIIIJJl�(7.)mJ:il 

en�. -���ffl�O)�•�••�t5o. mt1:0)cc0, -���:ro�o�•�tt-=f� 

J!O))JJ(� c 1..., t 2 fiffiO)m�n��x. Gn t\,,o. �O) 1 --:>vi, P€.fflrs�O) Y ::r *?-;,, a Yv:.. 

�5ffl:�'"t-, t 5 10viffi�O)•��iltfffivc.9e:i_�oi'ittnttrs",O)m�E11 '"t·�o. ;:O)\,, 

-ftt,O)m�vC--::>\,,t t, break-up cO)-J-j"-J-f,&tvi--::>\,,t\,,fJ:\,', Y ::t *? '/ 3 'Y cOOJl--:> 

_ftGht-:$-WUvi, q:t�JtO)ffi.mO)Jt®C� isolate �;h,k-tJ-7
°

A r-A'"c'�IJ. 1J\�tJ:-tJ-7°

A 

r - A� break-up iJ� < I) iJ, X. l,� � o J: ? fJ:�p'/t vc.mn f-:iJ\� VC.�-j" Jit� Q � ::t * ? -;,, a 'Y 

viitDi-? � 1J l,t\,,fJ:\,'. -j'j Eu vc.0\,,tvi, �O)::(ft£iJ�J: 5�<1it��;h,t-:�Jt'"t·, 

break-up O)j�1HCC 0)1lt�iJ�:,$:� vc.5j i o t O)iJ, c·? iJ,, @[�fmmUvc.J: olitti vii t-: fib h 

t \, , tJ: \, , . 

;: hG 2 fi�O)m��i%fl7;.ifb-t:t-t, Y ::r-*? '/ a 'Yvi, �.:c.-*iv:¥- (�10 keV) f.ftT-

0):i_fflt C convective flow O)�:i_ vc.�lj.. l,, E II vi, keV �O) \, 'V� offi�m-=fO):i_nx;�fi? 

c "' :> � x. t ""iiJ'ffl§'"t'.:5 o. � G vc Y ::r ;t.? '/ a 'Ym� c Eu iJ��,f L-t ffl�b fJ:", t 0) '"t·� 

0 c �hvi, break-up m� vc.x-tlit� oS��m�O)�-ftilvi1f7'vc.jA]-O) t 0) '"t·� o c vi\,, 

x.tJ:< fJ:o. Break-up vc{f:, lOOkeV-1 MeVf_ft-=fO)�IJ ;:7;_0)1J��J!ot. cvc.J:-?t, 

P€.fi!Hc:ro� o*m_mtJ:1JUJt�{f :> m� '"t'.:5 oO)iJ,, � o "'viS�lmJltfffiO) mim�tJ: Eu 0)7;_ 

vc.J: om� tJ:O)iJ\ �J!0-� 0;: c tJ; '"{-� 0 li� t �n tJ:\, ,. 

2.2. VLF flU&:1Df:t-f(7,) � � � fn:fii 

VLF ffiO)mi'ittiBlt&M t � < iJ, G9;a Ght-:m� '"c'� Q. t-:tJ\ ;: O)iBllJJm�vtffi�f.ft-=fOJ 
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;tJua�§O) i:p -e c:· 5 ", 5 {ftit � Ji ob '6 {1) tt 6 5 iA 

.::. .::. K .. t 2 --::>O)J'iJt�tt:iJ:� '6. -t:O) 1 --:>vi, -t-o:.;fJu;t � ti t-:.f1rti::e-fi{l)�q!M'Fffl v=.1 

-o -cm�rBl 'z'Je�.-t '6 c ", 5 t 0) -c·Js IJ, ft!!{!) 1 --:>vi, ;fJu;f ,;( :tJ =- ;( A-l- {1) t {1) vc*f{s":nc 

�� l,-C\,, Q 7° 7 �-""<!LVJEO)-$iJ:-'E- - r��x. -c, :!:t!Lf:vC VLF ¥Bl C L--CJIJ�-t'6 C \,, 5 

t 0) -c·Js Q. '6ffl:B"JtJ: 7· 7 ;( ""<rBlibiJ:, ffl:�rBl vc tJ: '6 ,;( n =-�- A vcvi� < 0) rpilmiJ:� � .n -c 

"' G iJ\ En O)Je� vc{f 5 7
° 7 �-""<!LvfE�:f:tgJ:: -c·WrnW L--C \,, '6 0) -c·� '6 c-t.nvf, VLF rBlifJ 

m�O)t--::>Jm.�vi-}ir'i1j < fJ:'6. c < vc, *- µ 7 I::7-0)Je�i.n�c En {1)1ftEiJ:ft1.lllJ�.n 

-c\.,,'6il�ciJ\ �v-=-ffi�O)��ll�tm-c·JsQc\,'?$�iJ·G, .::.0)1 5tJ:PJt�tt��x. -c 

dJ..t-:.< tJ:'6 (*S/Y�:)i)Avc:tovr'6�EE5Fo��{l)��ts:H�). 

��ll�fffivc:tovr '6�ffl;-'E- - fO) 7
° 7 ;( ""<rBlib c VLF ffl:Iil;!fJz:JMO);ffi�;(ff;t!rvi, 4-11 � G 

v-=-��� .nQ� �rpiJm-c·Js75 5. 

2.3. �l}JO).:c * JL-.:¥-� 

:f:tg���ifliJ\ :ttltf:1<��0)�q�tfffifJ -c·� '6.::. c vi�", tJ:", vc L- -ct, -l-0) .:c. * 1v :¥ - M

(-ttd? � exciting agent) vC--::>\.,,-Cvi*iff�O)rp,�iJ:�\,,. c < vc storm �v:.31:f{J{Uvc;ffl..n 

.:6 Pc5�, Pel (c< vcIPDP) tJ:c'vi, �$iJ•GritA�hk�.:c.:r-1v:¥-f1-f-$fO)tt.:.G 

-t7· 7 �-""<7G'.t(5£ vc 1--=> -CPJ}]RQ � .n '6 t 0) c � x. G.n -c ", '6 iJ:, ffi£�1.llU y' -� � ffl" ,t.:.� 

:iJEEf.Jiff�v:t, \,,j:f-:vczL,\,,J: 5-c·J;'6. m���-t'6Fpi�vcvt., storm-time Pc5 vc�-t 

'6ffe:�J!I� (drift-mirror 7G:t(5£) O);fjtfill:�, IPDP {1) JWJ;lt§�{I:: vc�-t '61iiz:s� (ritA�-f-0) 

.:c. -t- iv:¥-51\'&) c t- P 1 /' :h -t-ft!!� (&A�-f-0):f:tgfj(JffPJ-"'-O)�A) 0) lt�;fj'[t,ftJ: ciJ:J; 

0. ljf}j{J{ijO) Pc 5 vc--::> \, ,-c � x_, 4-@J#�m�iJ: v t:::' .1 - L, kl ? vc, �q��j]fillliJ:ffi�* 

-... �;Hcvtvt-3&-t '6.::. c iJ· G, 1Jt*� x. G.n-c\,,f-:. l 5 v-=-��11:!:ftW-ffiiJ· G�A -t '6 .:c.:r-

1v=¥· -n:TI[t� vc Pc 5 �WhR9-t Q{l) -c·vt tJ: <, ��II�$ cffl:�!1�*5.,�; 3 ?x5f:11rfrE*O) .:c. 

-t- 1v :¥- ii:@:� -c·vi tJ:" ,iJ. c ", 5 ��iJ:fin.n -c", '6. 

Pi ;ffl.� vc--::> \, ,-c vi, ��0)-tt 7· !7 7 7.-"'.0)JJ'ffiiJ:�� � .ti, -C \,, '6 iJ:, .::. .ti, G {1)-tf- 7·' !7 7 

7- (Pi B, Pi C, Pi 1 etc.) vi-t:.h-t .ti, c' {1) l ? tdfl�ll:ffl.� vc1;J-J;c;:-t '6 t {1) -c·� 6 ? iA :I;!� 

Ef.JW!,i�iJ· G vi, gljfE • tl* • 7f(f1IDlO)ff-�-t '6 1 , �-=-AM�r 1:::· - A 0)7G:t(5liJ: Pi 0) 1 , 

td�JW11Bl�1*(1)iBlifJ:ffl.� v-=-*� v-=-�� L--c ", '6 t 0) iJ. c· 5 iJ· c ", 5 ,12. v:::. t �*iJ: t t.:..n '6. 

2.4. fi*0)�1ffic�0)9* 1-;- � ·1? 7..0)�� 

7 - !7 � vi Cob C L -c' �� vCvi � i �· i tJ:%1IJ iJ; 3S I) ' -'C {1) ;;t'' 1 T � 'Y !7 7, vi1J, t=I mi .U: 
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v:. J: '? --c� L < 1j}f� � ;h --c 1.,, o. ::. 0) J: ? tJ:%� c .:f:-0)�11::vt, S�lffiO) l: 0) v-" 1v -ef1= G 

;rt,'"'(\,,00)'1:'�6? IA 

;tiY£;0)%��1t v:.vt, ?5':B-1JnJf�O)%�tk�1t �oc!Pk:--t o t 0) c, :tiYt*-'1-=f c 7
° 

=J ;<� O)f§ 

][{'f JlH:.�lzsl--t o 2 ?xEt9tJ:ib � c iJ��tE'"t o 0) --c-J; 6 ? . ::. 0) 2 ":)O):B-fflHtg§� tJ:�Jm--c·J; 

6? iJ\ ¥r* open !tiffiiO) J:? tdlJtffiJiv:.J: oS�tffiO)��Et9W!illUiJ;�!fl Lt-:�v:.�t, -li 

v-c � �vf t-:"' ,rA,JmO) v- c ":)-eJ; Q. :tiYt0)%�ib � tJ� G, 1JnJfiJ�O)f1tli����1ttJ�� 

,71J&ho J:? v:.tJ:h�i, .:f:-O)��vt �b�--c*�"''· 

3. to b � p:. 

tJJ: v:.jzt�t-:: 4 ":)0)17tlO){fil v:. t, :tml: --c·IJ!tlta � h o!fl� c •�11--c-��--t 0$� c O)ffl][ 

rai O))(tJiGOOf*O)fltfftiJ;� i h o�'i71Hi�?5' 1.,, --c·J; 6 ? . --t--c·v:.?5' < 0)1j}f�� v:. J: '? --C1j}f� � 

;h --c 1.,, Q 0) --c-;: ::. --c·vt�;h tJ:iJ� '? tdf1J c L --c vi, ffiYt 7'-"? r 1v c J-.Milt -=f O) .::i:. * 1v =¥- 7' 

-"?1'�0)��001*�, :tml:K��oC1?�--0):B-�c-�tlK��Q3tJ(�·M*O) 

�*r c O)[Mlf*tJ: c·iJ;� o. ::. h G O)><"tliGOOi*iJ;-Jl&G�� n Q v:.1tt"' ,, ffi�W!iuv:.�"? < m 

�tffi1j}f�vi-JI (7kEBf:5c�O)�j� L --C::. Ght-:) exakte Wissenschaft c l,'"'(O)���k. '"'(1.,, 

<::. c --c·J;;s?. 


