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Abstract

A new chemiluminescent balloon-borne sonde, designed to
measure nitric oxide with a high accuracy, has been
developed. Within the framework of the MAP-GLOBUS campaign,
the sonde was launched on September 20, 1983 from Aire sur
1'Adour, France(44°N, 0°W). The balloon was piloted to
perform an excursion from 32 km to 22 km during the flight
and returned to float at 32 km one hour before sunset to
enable a sunset study to be made. The first ascent and
descent profiles, obtained with solar zenith angles (SZA) of
less than 57 degrees coincided even in detail to within 5%
between 22 and 32 km which not only assured instrumental
accuracy but the unchanging NO mixing ratio during the day.
This is also indicative of a very low mixing ratio of N>Os
compared to NOy. The first ascent profile showed a rapid
increase in the NO mixing ratio from 50 ppt at 7 km to 250
PPt at the tropopause indicating a downward transport of NO
into the troposphere. After local sunset, the NO

concentration was observed to rapidly decrease to zero.



l-11

R TR, RRS. MRRE. %O

R FEETE  x AR Fr FIP

§1. WEBrL7ovs Lo 2Zek
B EHSIZ L AZHRZSAGEWFII77
FoBEAMG A ELE AT SCC4HEER
2388, 048 . o6, somm T RTEHEELE RO
74 TT70 YV ivoal@EakE§ —mdedAp
&, TEb TR gL 7 3
( Lenoble et qal. /783 ) .

/2 ® 2F xt >3 aEl Chichon of X I
F3ARRMI 7oy L me. BAEE FR
MEHCHE LT 0 3. Woeds et al (783)
2 P& F /98257, WA, 2H1=XaK
GEDE)SFORERARIEBTATOE
n 7. surface albedon H vt F T FRE W
P EdmiEers. @i
F3-cTh3AN. HLaBERERTWF
FRggRBTH) . ARETE o0 T FRE
ME AR W, 4 o BB THEBETS
r AT et ARBFEHEN &
B 53 H LR 2P 3. Hfmann & Resen
(/983 AT HR z &) o /X - (2 &
JEFETAETATI>7 T 30kmag?
POBATAMELESE R F 8T
CALAR TR 2 £ ET, 7 2-madean
ME L. B nhs H 2 0 KK Emede o
5CTETHIEBL 1 3. 22 feR
button & Deluici. (/983 . LAF DEL ¥ %4F)
A LE RESS —SENoFE Rl /7525
2B BE 2368, 085, 0675, oTWKmIRE T
3 REEIT o v RBoptical Depth 23| E
Bt HETHN EE Y EZEFTTH S

§2. RZARTIFhay 742 -a 2%k
CF=/0t 1w, S=083pm ) TRE B o §RA|E
L2 0 23po-mdern i sz s 749 97—
HTRETILH it £EREMN
2B i3, WL, F,Sa2#BEOdHLY
AMEF 2 A KBS mode R 202 . F
A mede (= l;ﬁ/ﬁg‘ 2rF O . L3 pmATHT @ R
ANTA T aBBITH ) amede DETETIZA
AP A2 5h CHENBREESL 0 K
FE iy IA - STRTA B FT

KEE T 7 aviva X FegHFIE

HRi=F3 11925858, SAE., cHET ¥
TZ) p/BF 1A CTAT >7) aF
— L (o—25kmn D 285kmEF o | T T
Spline Fit a4 ETHERDF W (TEV T
BB EE H 3. LT OV wiky itk
£784 (M) (A=F, 8 ) %rélet R(A) A BF48 (= =
VZIFAFBTLEEE 2 L 1= renormalization
EERRL 2. 'R L LA B(S)/Aa(F) E
KZimoflegite §3 2 20030,
SaFS>ELZLITOYIVLe Column mass,
optica depth (o8pm ) & 9% LT A Al B3R L
FHR, PEL adh ¥ hoffr RBG -
Hr I3 bz a2 e 2
AEDGHESFIRES 2455 h [z
BcF)=f.iei:6AcF.z>dzw Rmin = | =z ¢
=4 BB (F)Ite L /78258 A — /7835
| AR TIFELE 45 £ 15 ) Rnin ~ A8

21§ 3c F lzoptical depth 13 ¥ F 1= €A ¥
A2 2o BN EBITSH LB, LTE
Fnnick et al, (/780) oL s305r &
Be(F)= D57 250 3 — 533 .

BE SIERBIIST FOEE 088 pmiz
VoA Z'-C"f?ti(.af Pepthg Eﬁa 1= (¥ é}%é’gg@;
Beffoeo 588 0°Hh3N. cakfs
CERT 3D ECE) LS/ BalF)a ke
IZETZLE H Y . BCS) = Pnnick
et al. o EFLEM T2 250 FE
PFAZ vz xR INETH 3.

x @K

Dutton & Deluici, 1983, GRL 10, 1013.

Hofmann & Rosen, 1983, GRL 10, 313 and
18th IUGG, Hamburg.

Lenoble et al. 1983, JCAM 22, 1717.

Pinnick et al. 1980, JGR 85,4059.

Woods et al. GRL, 10, 1041.

11_



I-12

740 nm fé}]%’)ﬁleldT%Fi/%@iT? AR

YAG Ldar = ® 2 FANGG Elig 2 r/f_%‘z&
swth, fia=9, aBE, BRF KEAE, AT x4

caMxETER e« AGKEA
A =E¥er 974 K 3y el
TX2R - L= — (209 nm ) M “T‘-\
REESY > 0 L frhichI= s 554 7 —
BBt v <% - REBz 5w yu s
X Wa %%TL& vr&wi?m:\rf\ﬁ.rr& =7
RSV a ABHEL RS L , TRBR
CRoylegh L) Zfp ¥, 302 am — 7
ka3 T 15 ~25 BB, o j‘y‘:,ﬁ;ﬁv{'&,
CAREABETR N 2 LRTE 0
£=5mN 1822 & o El Quchon, VBX 1L
ABEBTT vy v BE ir 3o Bk #
B3) I Hnb 2fmr X 3k b, T
W '\'m:b:%_ﬂ‘l? 208 2w T & >4 ?“ =
Bfikrzyyy wiz 2 AAAFHIL == A
%’4}41\‘“ T Y 2o ehlk i § 2R bf}% S
T BLAR2Tb>Z LFY 300 m
;;4*%"‘ % 2o T Y > HARE BBk L T

=) ;’&\@EI’—? ke ‘/"lVT%')Jp = F 0T B
P QBE0RxY Yol v -9 - LEHE
&E D)) AT p-Teophany |
L e e

FRBRERTT v v o, FWEEEH AT -

7, Wh o |Q%1q’0, b2 o Y 'Vtg‘hv;)*i i

o BB A r BTy Sk

?rﬁllll;z—)» ° Yl S ALK 3 2T <

S  KEH > % Kayleig o
%&Ewﬁbdwﬁt“ RRcaTy oy Lk
%”L’EE‘QH’W%CL@Q??J} o ium
5 Zﬂgml‘os:c? vy ‘V@%%ﬁmgﬁ/ﬁ
ﬁ?&#’tbry‘:‘ﬁﬁrﬁi&?}a *’/L/4lT‘
309 hm b 40 p. 7 :ﬁ%%/ﬁvﬁbﬁﬁ':;
) IVEARETETR S pre = .
leJ T, 340 hm_C“é\ﬁ‘?il‘F 2340 nm &)
TIR e AR R 5 R A, FPIHE
%‘Wﬁi ht%_{d\a ra:\ ( A I }LJ:-E‘?;_
%%{7—$7J YA%L— T — l'obpm B
Lot T = R 93 w) T vy walifd.
Al AT 2B H Y L 2% 5

x naHK B W EF]

a2 . Y-/ ‘c‘ﬁ‘vﬁ?\??refa.ﬂ. =%
nermaliZahion. @ AR TR\ A = kgl 2l
% 340 nm L YAGEFT el pena T
R e (r (34 am D/ Ga Lok pen )
REKT=, 2 1= (2D 13RBRAISH
B EAIE . T AL GaliTr m >/
(lob w) R RrlHET % T LR FYH
A o RS o B L RIEHT >

Z~ AR
D Ucdnino, 0. & L. 1Q¢C, Awlced Cpt
19, u7¢5.



1-13

Rz L - JER R

JOM K O T2

AR

l. YAG L - — 59 (focum) 1z & 3
El Cinchgn Clowe DT

LKAAT IS DL DAL T 7 BY 8
S fdE a3 —ARICEIREITEAXRS
VW T T 7PEyRFe=g— A3k
FRMBLL T3, 213 T. EB=RR
EE0 TENEI AN El Chic on Cload N
WENTEF RT3,

1872 G 3-4¢A D El Chichon Kb PRKIZ,
B2k ETEE L T F 0 £ T |- K T A
RIToviILiRe. KEBoRERra®s
B AR TSI T T3 (<> AT E 8 ARFETH
<750 PRH TG E SR AAAVEN K €
TE o T2 AGFA-FIAARTIF . FHAE A F-L k(S
7 & FE5 K13 3k 3 T ISR
S TSWWARVRIZE S [c. MIFe~= 713 /F
e BTIRIE > 723 3 €5~ 7 413 1R
VLTAT>Tony. 198 GGk oS T57% Q4 pm
BT LIS LIFFRR ocr—7 A T3 &
T e 4% 53 AP, =7 T
Rioe=1 = 35~F (Rooe: HELEE) T 4 LD
/ISR LTl 3 py,
NHC AFILLE D (AE 4> TV 3.

{ >0 -

HAR B H TR (0853um) DE
A [

ABRET 7 b D HiE Aap1= )07 3 1F
BRI, KR WIYAG L - - #a%
R ATt #iTL TiITH > TIT /A
1% FRAURICERA AT b5 3 DS, At
FCTIEHFALIC-33 M DR T Ron=1 &
RELTIAT=7. THE o M)IEATAE BT 2
"fdl{/;\rb KIS EH 0 TIE. I NRE TS

TABEEATNVE 5 T< 3. (F THE
J%. BAFe) @ 23T IFIRFER
BIRMEL TAT==h HEETI S 3P
ELEANTIddms 45 o. 72T A598054
JoRrERLBEL T, Lo -t e
ot 2705 F s 4 T E A red 3k ==

iR 7. e L THRPAZHE

YAG 31 ¢ — (2 & 3 XEBHEFE

E-4 X7 -2 —TFEL EASTT IR
FegAs Jflik’r::m_lfgc 334 5 cErEL
TALME RS L T2, 21T d > TEREE
D Ron= A1 93 FHE O FIRFEE E 4 o T
12 8 THRKT3Z T s&IS% > /<o =
ST T TR e L T T 0 FEE

»‘ﬁ)z) 0 TN 3.

2 FFARIZE 3 J0-45 b iR /R
NiER
FERE T 13 K AMI 75 0 Raglegh $it
FEAFHRLI VDT, T T2 Vie o (
3riz B Y ) BAMRO X AA3
A 7O 7 WERHE T ENL TH
5 g T 1T F O 2 B
z Al TE)30 AT (tdcdpe =27+ ) T,
AEITHFL RS UATEHRE 45 bn § T
DK A OLERATERMHI S £ 7T
17, AKEFGEARETS £ A5
BEj0o—20° THERER Y I €0 T3,
7 n#Egl3 1§ Stantard At mospnere & a2 1 g
Leda A 720 74 ILT &> [, Fis Fld
PR E < L. F/AE 1S 2 ¢ s L
EEgE LT

v137



I-14 %’%’“)'ﬁ%ﬁé

BEORHBMELESEDC, |k

TEBREOTET L CRIE % 5475 5
. ERERORE DB EREL BBl MR mwﬂﬂhﬁ‘ I
MAEEETER, TS 0+ Bk — 2T £ gy
HILBRBLE, EF L, FR(AS, El
TS, BART(ERCA, TERTD 7

BT, ALy, 18k, T e

DIME0248) 0 TS M0 BT iy 2. tieicdecia: gtaeibution ot che shece
AT, TN3ok3 o g4y nH 2R, e e
BEEAR E AR LB oAER & AN T

2 s

HONLMNE, BEIHEES, : . .
o indictive et inductive k17, % 9 B O : - 3
WELEL) L5071 030158 5300 £ rﬂwﬁﬂwmﬂ ?1';\%}1! —_ :
. By LE-DE WL Ty € 4 ﬂlii!ihnﬂ.h‘-?Hﬁlsl,'z!‘. :1.491 |
B3 BIRETA > RE 04K T, B '_’,] M R
Wgé;;tﬁﬁ?LthS: m%ﬁ\%étg g >

'5‘0) Z 't’, . -5
BAhs R RABA 5

4> BHEA LT HS, B4 a3, mrimes e <
SECRTERE 5-e, MpNn) +Qc t Qpr T demety o S B ana 390
S BEAERE 0 35 o @AMSEE L
COSSYALAT, A5 g dwE: PkAD
OEERZRE BT H3, co@BHD
&, Viw etal (031) ¥ Vebey et (982)5
RACESRNGR, —5r 1 13,

BEX W
Weber M E M3 Gt M Fo, end 11 F Stewmre, 1182

e w5 Res, 81, 7155 17j¢g o
‘M’W‘R‘C-B-H"“"e; wd CR Hlnes , 1981 Pig. 4, Aasopdecine s e 1. tncle®
I Gehys Res 8¢ 1871193,

~4.8km) .
a¥a), —4.7aC/md (z=5.6km), and 2.4nC/ed (=
z= . b

O = N W oa N

SPACE CHARSE DENSITY (sC/a’)

P T )
il

g
5
B g
E 5
El H 3
£ s
E 2 g
1 o
-] H g
5 2
& —
2 =3
g ?lm o) ot
%, e
La
ion of the vertical
Altitude-time distribut
Beis g e 5; l‘iu;d - Positive value represents upward
e~time distribueign of the electric .1 el e e ek
Pﬂlitt';u ;nn density. 1h, Baximum valye {5 i Saskivnive
Lquosn- (z214.8kn), 4pq the minfaua value
2.3%10% (zu4,8

2.1%10%/m (z=6.4km), and 2.0%x10°V/m (z=5.2ka) °
iz, tm3ingn)

—14—



l—15

-

% .

/T’\é ;T 3 Zé] & o .
(R 24 k1) (# w £ )

AR R A 5 & % o BRE\E IR
TARYI K- 79728403 2R
Tr9s 0 F [ ~3 R0 0T TTF 8T
H 1< B 4t A HT E3Lm B ] L
1w e 2% B A o 12 HE 5y o
Rk s ily oo s F o kL AR
Fiha B pFAE ] ¢ Bl 1 ok
Po2 o o @l %08] « 0 RBEAT & B 4T
e PRGN taifl (B2
s G or . %oz izt 3 STOWA - MIZUK),
SYowA - MOLODEZHYANA 1] v o 42 40 % & BELWER
Rl L Tkt athAh L T
1k 1L STOWA & A% L riziE g
Tt WFRBE o n i adE L e
Efled®lahze b,

1] o H)SWe Mide & SV 4 4 o= Mg y 2B &
v huhANem3 o oot (@) st MOL.
ML .o 1288 o~ 505 yolE Loz v H 1A 3«
el e iMEE s B Gy e
WA 22, Wb FwT 2 ofd
Hrmml v g BHA R A . 2 k@6 g (ML

PHASE DIFFERENCE OF Pi 2
BETWEEN SYOWA AND MIZUHO

V. 2 & Ak o 2 BB

A. Hunter

( Univ. of Luncaster)
SI) =BT 2 F & TVT 73 X (ol
a2 a Eﬁﬂﬁ’a JE] 89 ) mKe o]
AR E g A ode i Kz % b EEL -
4,
Foo KM e s 0 6 o RS €
ey p AR/ S A I
1.SY0- MIZ. 22 A5 5] @ v 20kw/sn
(GEREE QU €SIV /AR DIESRER ' & JF
2.0 -MoL. REY - S1G. » &1 % 6] &

3 v & s 30 ke KR 20° (L v iadatg 3,

chyoEfa T2 nMER T -
27 a0 - Vvoewlhla »p 0UARY G A a {5
WAE S (07~ hwfs )bt L <\ B g 53
CER )M 3FE T p

5

~

tgzo b a2 o ib M ERAT o LAY
MEoanhe . eo v I R
AL 0 i RAKERT 20 Tr 2 0 B e 13 (¢
T-072L0itfco e ORHTT 32 L0
TiLenry - othon &,

PHASE DIFFERENCE OF Pi 2
BETWEEN SYOWAR AND MOLODEZHYANA

!aa 1 iy lee 1 i i
] H COMP.—- X H COMP.- X
D COMP.—- O D COMP.- O
] ¥ .
128+ - 128 L
X X X
X
68 - 68 a -
o X 4 ) R
X =] X
s 1 x oxd mal 3 1 BX X oy oxx
w 1 1 aamx(-;(:ﬁe-x?(mua-u - w 8 EEECERRREE © (211 EUTED CEUTE 3 RPTR'() S0 " S £ ¥ SO Iy
X X X | X X
% ] B o g % % " o L
X ] X b o X I ]
o oo gXx x a o X
-68- % Sam x X - -60 4 o E
X a o
X ]
a] X o X X
] o X
=] 24 X o 4 r -128 -
X
-188 v T T -188 T e
1 1a 188 1 1@ 188
FREQUENCY (mHz) FREQUENCY (mHz)
—15—



b B - B R E = T 3
Pc3 % &y s
Ret f, ®¥% 3
GELE AN T D

)R @, ISEE-1, IMP-G(5), GOES-2,3 pco 48T HmBABF — 4§
LT, I neerplanetry Space - H“?“e“:’sr“&d&" Magwetosphere (=H (T 3 Pc 3%
o e, @ o WAT B, Magnetosheath T B I + 3 HEp I .
=ic 0.0! -~ 0,05 Hg (T= 26 ~[oosec) [= A NT [~wwe - 9 37a& 9, Ok ( Wave
mormal yeceor (B) kit Be nm TR ) (3, 60°~90° 0 BI" H i~ T ¢ 2™ 6 &, 3
WP, ZoB g, a5 p A Compressional mode T8 2T & T Tt LT H Y.
PR i), 12T 3 LA TRETH S, S5 Do Source b L T (T, Inwer
planecary Space T # (T 3 Upstvream Wave B L I"EF X sS4 5. B 1 &, R E & pgl A
(Bur) Tnterplanetary Space, Hagnetoshesdh, Maguecosphere (Lv6.6) " BRIH I N 7= -
©01-0651) pavornE- VAR BMEEFR ot TH 3, @, ®
i, ISEE-1, ©WirgoES-3 1= £ 3 BENTH 3., GEHRE . A AP T T D FRod=
¥m s 3 Task BiETH Y, B EE @ Lon resorance theory T F © ~ T v 3 f (mha)
=9 B f/');ﬁfﬁ'z'ly)gu Maguerosphere =7 v T3, Wy £ ~ 6 Bivp 2 BER
C<encpmpirmy., Magnetosphere T BRIMI & 3 Pe3 B 0 Mo Sowrccce 2
o oven R M ~ oEME L~ >F VT I 3. Frn. f ~ LBup¥®EATAH
L N S At b » Resonance B E 3 toe . faw T, dLamd 3 MR
T3 3 e

Hagneto eheach (=% W T 3
0

I, THH LT wB " KEFDIS (D
B f By 0 BERE DO DD P
CERsverehmt s en ITH B
:J)ﬁ@'("z'3~ Sourc.ev@ﬁtgfhi“; @)
B t~bBaro sy b W b T3
Nl Upstream wave 77 Origin T % v .
é&&'t) TR B % 73 € 0T, Miguer—
sheaglh ST s kS LD
ziihha- "onE-FoBwindF D
*¥r3K3, Apm <o B e

3y ¢
,_..)‘t3‘<ti|:‘ TP~ G(5) nFH by
Tty tRu 7,

INTERPLANETARY
SPACE

Frequency (mHz)

H Interl)ln.b\e.ﬂlrr Slﬁo.ce
A3nevo sheath 4 A i = » v LS N3

MAGNETOSHEATH
Frequency (mHz)

TR gl

w | &2
G | E
Ez | s

’ Dy 0
g% | 8

Olgs]
P o
g |¢@
g "

B (nT)

g



| —17

A £ B EALE] 2 5 (R 3 KT 0 B A

X v‘x{ﬁé‘%;ﬂﬁ}}% 12 5

W WAL -

($ dbk -38)
A E TR 3 Bemalkdy o BEL (A
P ELIEJE « X E R E ML o4 A 1 AAET
3z A P0G Im PR Lo ar 2L PR
L%l ‘O,zﬁ:‘z.ﬂii}'i‘f&@./ﬁ AR 2 LA, -3
sk ZEBAR 2 3P 3 o AEBL(S) S EE
FE BB TR (Bpe) ¢« B 4980 € &
3 L $mHed)= L0 -Bmen D1 T g /970
AT A 2 h 2k . R3oBER
L1 2 o Bow shech £ 3o vpstream wave 4"
1 A2hz 26, ZEiunrs Bz HA
B AL 83T 3T s £ HN g
Mmode % (i e 3 3% 1=, F30 RELF
tm%@m”?‘Z&b%ﬁﬁko Bifz> 0 z9
FF{;K&H—. GG e hT5ARE -2 v 3,
NPT S XN HE SR I il
7 group 13 R o) shiR & SAIFG (oaw; B =286
A=208.1°) £ &£ 12 | LIXTF 3H g 3B %
£ A 4R € 45 a5 7= 1 (1) Circum Morthern
'ch.‘j».‘c ULF Observation ’P"Oject (CINPULF
3 Tan. 20— Feb. 27, 1981) COL (6%7° /47.3°)
SGC (42.4°, 305 0°), EWA (21.3°, 2867.9°)
(2) Mid-fatitude Conjugate ( MILCULF ;
Nov. 3,1982 — Jun. 30, 1983) BVR (- #.4",
222.3°), TSV (-2%8.1°, 220.4°) . (3)
Sub‘émr.‘caﬂ Can(fugn.‘fe (SUTCULF ; Ma), a7
- Jun. I4,1983) CVL(/3.8° [20.8°) CEP
-18.32184.5°) ,

CINVPULF %858 7°n-7°- MIL CULFEEE) 71L-T7"
A#5¥ Bz @, #E(coL, SGC,
EWA , ovW) Yt L7 E GOES & 745382 #
2 R 3B ISEE3 1243 IMFFEE £ 2
fERH (%1 H) . AwMILCULF 27482
W BRI o dota BEHM&EF 4 & . 24
FIEH 2 W3 P 3L KRB 0B YL BV

Jede B AR S A 2 £,

Bow shoch L3Rz 2o > 8L ke V 0
foh beam M F o anomalous c}/cﬂotron % o
2> 284 | LAARKE D mugne’ccsom‘c up-
sfream wove §°. IME o cone angle exs =
2 ( BMF Rg) oz wol cihs @ B R’

;ﬁgm sRER 3 2 szdh 33, z 9

compress,onaﬁ Pe3 wave 13505 B AL ¢ 424k
3313 > Z < R Lo LR R F AR 33
HatR3%F o0 HN M 445 2 BB |
z 0340 LEF > h 3 (Tumoto L Saits ,1783),
yodh . ko LALHIE 2 d | % o 4B
ToREMTIRIF &L L @R 4R
Moo 2BAHN: WPk P39 BER
W cinbMAE O DR s e 3 AL AR
shBoh k2 nlEdol > BLS
3,

A5 L aK
Yumedo K. & T Sarte (1783) T. ﬁreagl\\is_?e.s.,
ﬁ’ 1008 = /008,

T 90 COL (L=5.6)
z Y:036 Tl
£ Tne139 s, f(mH2)=6-Byyp(nT)
& €0
=
[’}
=
&
(% 1m) & 201
1981 ’2
JAN, 27 —FEB,19 & O 3 =] 2
Biie o SGC(L=18)
o ONW(L=L3) v EWA(L=115) g sl .
Tre N=201
1o B P . .
o] NFI73 T N=207 5 e
By . P . bl i
- b (o S
R D N Hof
304 J_‘_.'\ t"L:' . .. . o ® ’
L O .
B b Sl .8 —T T
&1 = 8 (aT) =
R T T P CTvEE IMF n
Bive (nT)




gt Tl S L P P O R - e Y LW <
Pc 1 b P Bk #n o 45 M5

Bd & EE At (HBwsHr) ‘ |

Ba 4 (BK-12). Th.Saemundsson (Urnv of Iceland )

Bioko B R EGELHEHTA Bl LEILmEEA AL S
X7 Eo Husafell ¢o 82E13. IMS» R K Hugafell 470 2 1818 1 Rk 358
~RLLTI977% 8A~FA. 177845 8 LA D, TTET B iqui‘l_ ¢
A~9A o= RAThizX. 202RE FBRT- 708 R E RS T o8
EoLARGEASSBAERET S 2

1 HUSAFELL
NEEIh. 58RFBZ X0 MERL L gy . 50207008 T T
T Husafel| | & 83k 208 5 o o 42 73 KB 3 '

MEMSLE. BBLEBALIUTF & #
YT hHa, :
L

159 225 - F&hst °
2. F 4o Lgn st

3. Wifx-s

4 BELF-yLFfamEas

5 ash g

19838 9a3p s JiEaEmMmEL
k°%%J#ELk9ﬁﬁaazn?-?
SIRRARKEA L THY BERIAPT

DD T hiIT4I 25 e BAEN . d 1 2
J"Hﬂl"ﬁ'-’?n\'i@ﬁﬁ’?lfﬂiﬁri‘*_(“ @ ° UT (HOUAS)

TR3 B8 o pg xR K -

ROCEE M BT - 505 ) Fod 5 Bk =

ﬂuiﬁg D\'E.\.‘d: S K T SEP. 6. 1884 HUSAFELL
L. W (B (0o ~ 50 40 EsES R - T

"‘E‘*’l“@iﬁm&lzﬁg DhH DA )T 2b _
L A ST

NTo@wMUT(MLT&UTuw&%

“D o REMT R, 1. o
2 BN PBotElL Pclo

RESCERME T g B 5K
3 F2ARBEE 45 5 5 13 pypcn BB
T Ry
4. B PlXBE cwn . k573
Pelo®®LE [nTbigL. -5 LK
KRB o Pelid CNA o GanE 1k, [

e H
Bt ?ﬁz?aroh—uhuruinELkl%l

q¢mﬁﬁﬁaaszv5a%uiﬁ
@ﬁmﬁVLk-;hK#v

= l 04 l7 o UT (HOURS)
1657 uT o4 CNA o B0 v 2> 7% A2
So BRI Pl (fhom3 AT MmN I

- 18 —



| -19

Py BcBb o 246 % 550

1)

AIAB % Gem 4

(EzBA- 1)

A o IR w4, 9230, 913, Husdell =

(A& 377

A. Huntewr
(v o‘f Lameacter)

ICELAND I
VRS ELA 2 bk Py Ao sl gh A M £ FRE L e &7
. 9 B340 — Husafell 1h) 0 % 42 5 4548 ﬁ;%% " ormiz \/\J’ L
2o, Pg M’:’E}J 5" odd mode o IRGA T B B 3 d\Q\P —— 686
BHLTWL 2o B, R AAARE v 1R AT
¥, b, 18 o S4HGYFAL 13, Py o 206, icE 9
BB o BRI @A oAb vt v23 42 ¢}Ff 2‘
BEL £, = hT olfFNAE M E 2T 2 Bﬂfaﬁl: L"—'\l\_{)’!) L S .
3550, AR IArE - KE HIL-T 2 26W 24 22 20 18 1|a 1l4 12;‘
7 > F 5.8 R 5"—
;iﬁz&i}% : r:q FRodegmp s -9 e d St e R, 3 SRR
EALE 2B BT § & 0 EBEUR) T -9 LaBRE <z
bR DB L EAER, Py o d s AR & BAEE Bw BF iy .
ALz BBe mch k(82). o R AELHET e P s
oA A, PRI BHEEAM v 3 b3y, MbEREMIT 8] /n( 0
& AMY o Wb rAR LT B, i P ofiEE e %o Ryeés a&
BR2rrn2ds XA 2, ZABAARBKRTHA  Z | A
T3 ih@2rEAda s, BAy Huntdl ol 2 &
I 0 18 EFF G 15"‘2..1%.’ T—%% L1 WA &k, BE o Z 4L 6 = g5 Lieda
PaoZRZA- xR L 54 ER 10 3 Fa okl | . S
V%, o 3e s, 9840 - Husafell 42ALBEA 1 8- 2983 e

M= Pg_ o BEHT - F Codd mode D o/ﬁ%i&.d%ﬁ%’&zmk.

-3, Ps_o ?aﬂ HIE ¢ odd mode =% 3 Pe 5 1zt 4 A
Vo T, Lo RABEIEEE = PS L1 £1FMko
PEM&AAT 6 0 BE oM ek L R4 L4 HRE Y 2.

NG 10, 9l A

B

— ey — - o

B e L
Mm\WU\-NW\,WMymMNM A ANAANA-

=
g AN

e ARARAANN AR MWMWWAM“MMWMWf AN AR i

A AAPANAMN e ARAAA ANV AR — s A A ARMAAMAR AN rrnad

AP e P e AT e

. W%WUW\MMNW NJWMVUW\JnW\.W N

e AR Aot o

AMAR A

uuuuu

MAUNE Y

192 Pgmiﬁ'ﬂ"f,t Nen — o R A

INVARIANT LATITUDE

INVARIANT LATITUCE

MAGNETIC LONGITUDE

M3 V- 0 RNAEH wAigL
oD 37231e) v o 18 44



I—20

S Ak OEE = IS - 2 P i 2 HIR Eh oo Ahh I8 4
W on oo
ok I

1 . G Cvie fEIE, SHHEPI 2 (a) .94 7 « 2} — LORBREBEREL
KRBy - e 2Ry b BLFEEOEFE A (A& HM) el EnnAaPi 2EKE
Bueovwc@#lAr, (1) (2) @i, @t ® Lo L , 8 (b)) 34 F e« R -
REHEMH L+ -5 e xL 7B Y 2 o b O FEE FIE Ut B eI R
TR (AEI) ,Pi2lbBuedd+2rm CHREBotE T, 8 (c) @Yy T R
NEBEHR (FAC) rofIfFic > T E%H AREFEO MM (8 HM) cHMEE

'L, Pi2RMofeErL T,
2 WEHYE BEEcBG 5P 2R 3 . Pi 2B+ INBIERE
PREBUR , Exomamy vk, T H HEm e ba >TEROBMEIED (A 8
CNOBME R s R s @S ER) @, MEERK: L TRIBEEH -

i;“fvﬁﬁmecaﬁﬁbtﬁ~ﬂﬁ
“WiExponz, AEIEEEHRA L
t;-%thﬁaﬁwfa.&xaﬁm
5 ;Eﬁﬂﬁ&(cc)ﬁﬁ&ﬁu.
E%T?ﬁﬂrﬁﬁmmﬁﬁ(CW)ﬁ&
*~ “‘tﬁ‘*ufsn-cmz). AEIEHK (
ﬁ@gtﬁ)uxaﬂﬁﬁmmmﬁ.D&
ﬁﬁﬁmt:&kétbk%i5n6-ﬁ
ﬁm*}@mﬁ%ﬁfﬁﬁtuﬁwrti L iR A
Tgtj'x*—hmﬁiﬁﬁ%ﬁ%tb
m%iféﬂﬂs%agmumwafaﬂ
Aﬁ&kbmhf“é-ﬁmfat%ié
2 ,\‘ZE TREommmEMcx . 7 °
ﬁmﬁmiﬁiﬁﬁ%ﬁﬁtbfﬁﬁfg
mr&mﬂcw)ﬁﬁiﬁb,%nxﬂﬂ
AE ﬁﬁ*(CC)ﬁﬁtﬁf.ﬂ-
Trug, o CMEMcuREHOHELT
5)\§&%;"‘6' BT LBEWVEFZX
ﬁﬁ{!-g&;sﬁﬁm‘uﬁm<AE J'ﬁﬁmﬁ
Fﬁmtfi_&mmﬂﬁ& (CwW) ## , B
M&® (ccH wuemd

Pl 2R cimHE

?Jﬁ L T U 6
o

AT % o WL R
AN B =F o 2 b — A

iﬁ@ﬁ?aa);;méﬂ;

T Ao
Eatamfaméuuﬁzmﬁm%

WerBbhad.

2 % &'ﬁ + 3 m‘ciﬂéra§;
AEI®% - wimaarJ®

{Eltiﬂﬁm\?
ﬁa;UE%mmmbaﬁﬁa,mﬁbt
TWw3. #

PULZRY 0GR G g%y

_zoﬁ

R LT o2 bN S, TBHRRE -
T —HBRIEHIAKSEHROTERRE 2
Ew+ 2. BEERBCHITSZZpHLIy o
HThd3 AT Ipilt £ V- A8
LTz a2L¥-—HNELbNRNFEIHNSE D,
P EERT AR IDEER2E I
R B o RES A RT T I L 2R
A .

i

*

k> S <

(1) o H¥x, J.C.Samson,H.Harech:
G.Rostoker; @&l « &kl v~ v & |
A, 1 05 (198 1)

(2) Wo M, BR TS 3> TRN .

GMovMY -4, 78 (1984)

NOON

£

\
\
\
\
i
T
H
{
]
;
/

(c)




v R E o o ULFEAN L.
E-HFERE oth b
#E %W, w# £ -
(AKFL)
a2z e HFcxB (B=By + Baec)
= g (WX Byyc )z = 0

ET trzooerArd3zxte=s3 (T=Jc+

THRIEB IS - fL10 22 DESY 2R
(WXBVC)Z‘—J‘-E J‘i{ 2
%

S odgo Bk lC . FEE

Jse ) .
& ,
'J%J—g,l: - Bw)y(d'hﬂ) + BVC,S (d—o) _ltjsp,x = —BNK;,'& (d+0) + Byyc,y (d-0)
. & . -
iéﬁ‘Jc,y = By x(d+0) = By, x d-¢) TTsky= Bavgx (dto) —Buyc,x d-0)

SR AR z=dIzf5FRERHCHELB. 9%, Jotdsd

Weds ==1 ], (dfo)*jz(d-ﬁ)]—i s V-dsp =0
TEZ £) F(E<ADE AT CIRET &,
(Tzls, A<loooo km D T B, 3£/t

[N

EHe 3, Tz, PUBEHREECSH D,
ted~0)=pt® 3. IE&EINMBLHAULFS

OIEg Jr(dtiren T EMEE S, Y
BeonmA . REA L) Fong UVXB=0.ps Be=0td>s. thik, dadnr

B D Byt REES i 3de (TAEA N — A %A ARAE d 9 BE Pedersen) R &) 1
L% Ly Aanshan” =o g Fukushina (/969, (176) 12 £ RSB RL <
LT vsdEtoTthans. ULFE 9Benal <ERn D35 ARy
hoeoat, Ammen. eMpviE-MHanscgrefnt. 2EROU0LFH
NOdREETHE § B,

References

a3, =g =220, (161,
o, 36— 46, /976

Fukushina , W., Rep, Ionos. Space Res. Japan,

—21—




[-22

WTIAULE s88hr 1 2 v X - B 335 F

Bt g — Gmtess) , M EEj (LHEEL) 9% 24 (71257)

BERER LRI N » 3
TRBEHIBEK v LT P PR o R kS
P VP s Chobm T v 3, £% 8,
et AR cAe o 3 P35 B BkES ¥ 13)
Bt PYVFLIIy y3 v 45156
ce, BWARBFED o B 3 v - B3
tihdy R 5-Haotd 20 ko v iebid
SRR L7, BIaBEA FHECH
U 2or, BI#XHP 2 L3DAEER
Bl g CNAEZE4 T3, 2 0B3phTF e
"ﬂ?i#@ﬁ‘lf’%iﬁ%:ﬂn Lo 7 gB2 T M T ©
3 (B2 1T, Parks stal., (948 ; Ro,senberg et al.,
B, Mamagishi el af, (984 ) , (4 L —HZEY
CABAEY 72 - (71 o HED

U['\l'-:[;-ﬁ: V., —%  # o2 L _L\m?f‘éﬁll

BRMB T 3wty A =5, VLF 4
BERe A cBER oy T (96
CNARZA] 4 S B ;‘rq)/t--q 34k}
.’ﬁ'?”)ﬁjor;&%:rht VAl o s Lf5 B
W ’E:{éﬁﬂﬂﬂﬂ Blm e b wlsw.

2 23128 210 wgzo i £ v aLEE TN &
PTARIE 89 05rg o = 3 (16700
LmMT) L:f\'w-;-,4 Fq:r_.’ aH & 1ooonT

ifa‘aﬁ;&s B o r2 ) - o ntaE B
b F‘ﬂﬁ, TER 1w xR B e

Xﬂi:-i\w ? 7"{'7\?7‘, FefE 33 T-02
SRR o - - K
2 ULR ﬂfk?;;. SHLS R R L BB R
28 < NA 239|741 oy VLF 2%
e Urhshon, yapeEeds
BERLT-Rramt € ULFBK#h x " ¢

Z;Z RT3 45 m% o 54 wbe

99115 2, ? i ?Fﬂ@mi e o
2 o Te L Ak®) ¢ oA ooz A B
C2n~ 9k w]’-ﬁéz SRR (i
HunsdRen, 1977 R o, Wik Bt &
ULFYR%) o 2~ 7 b w oy IE.*'-Eligit“é‘ .

R @@ﬂlﬁlﬁﬁ'lﬂh‘%@ 213 2Ra 2

>0 528 54 & RIR e W e 3 3

i3 5‘1}1‘(%7‘3;1-’ I EBA (59 30km )

L3 ezlf ed, 66265 « £ 1 122258
BE LR, Lo B o) 5T XSG T oS
X - o BIKE L, Higo 32 kev 325 RANE
J o eV FH e Y 3w o f o (=1 ).
L3120kt W2ciT L0
BBoEMm L Yy 23 v JL’_K‘?'%",F‘EZ'%?'_] (= ,}\_n
LIBT 64 0o5H 53 FTSF LT, =t
258 K300 7, UFUTE « X ZTea
F 94 F 3w, 7 R o s B L, PR
Edw P 0 ¢ Bk ow X~ B
Mrrodd i ow IS5 F 3,

ALTITUDE, Km

1423 UT Launch 1

" i 1 1 " . L '
a [t (L} " 8 9 0 21 22 3 ] L)
DEC 21, 1982

Trajectory of Bg-24
Lounch: 1423UT DEC. 2v s




[ =23

2 & ® %,

SSc oM, Thil 43 BRIKE i
Pe repign, thesms b aBe Lo
MW Ih 2, 1AM -HBIZ s
FRAR a sis2pfie tm S TR (TER T
NTELE, hrcsnm3BRetrolr
Pis)EEHTDLI‘_?u 213, LG YV I2H}4] s
Jﬁ#‘ I3 , T Salte ek Mmuswm(méq)
IZ 3, TEHMmEHE shTos. 2.
BARI~HY 3 Pe g 3 FuizHou1yd
B, BraaEErr03 B TR
CT 4<% (/922 1983) P BERE = §5 T
FERMES Sh1 v 3, ~h s )BFRIZ
'5'1{\"3“ P-SC."‘I"VS %“?—g},g&l:—)ul{a‘
AR B 53 2 0r v o HEREIE
B3 A Th> > %H 3, LA L Unhlkthg

ReBEionca, ©hBE, G PRI

LET S oharwmzanu., B Thif
Borda th®E - 3 s> EER 5%+ Fio
0 Pscz-3 o0 T3, RRYP TAT

[ 0] 5[0 20
T
KIR-D

A A
Crn h R AL A P )

P, B RE S AKE) o B=BAZ M = > » T

& B D ¥

(H #tn 727 %957 )

13G#, &, AL e ®3 a5 H R -

513 Peo BEEALI , T R 9
hrassa b8l st 3 32 i8 3,

BEAcH 38 L L@, § et
B 33 (sMS/Gpes, GEOS), BEdt 3
Téhio>au 13 GuS 9 R EARLT 3,
thr) 5 3B TIn. BRROEm,
@77 71 9 Houmanus, 332" BEa 4385
DBEEEZHRAT 3 Lhiz L T
Da. Singer g BRI 3) AFRGLYBATE R
b Stua o MRz F) TG D -chain 9
BRHETHAB LE,

ﬁii}ﬁiﬁ%q —*%T"E,T‘Ill:l:‘aa ﬁfﬁﬁl:
T2z Pees-5 M BBRT 3 M, c}z{&#ﬁi
Fi=Fozad Re2-3 B (103
Setnh . PTG B RERAY
WBBEn P izo0 1o BRI FE2 58S
33,

DOMINANT COMPONENT Psc ASSOCIATED WITH
SSC AT 0826 UT MAR.22 1979

STATION ATt dn ATSNEI
SR STy | 1104 30 32
(IR | 028 160 63
(O ayy | MoNGHT | 95 D.5
t‘fg?‘:‘%‘g) 0943 35 286
e | 1803 20 500




1—-24 :
S5 E s e | T L er ) s s Sl Sl

F P c 1 o> FE = ER i

B %l (RAKE) , AWV X L—T

SubcleftimoM A 2o LTHAMEH 3

FYbPYLTD pel ULF BHIo0TEE
»3L,

BH#E®%: 0.1.,0.6 K2
BE: 100pT Plwns
f- N L
BE- 00 Hz, st <HBARTOF YR
(ARVEE

*ELOB AT AU A HEME L b
tr

BEKE: 54 . 5 mp

Bestegmg: 50 wipw

BEME: 61°y 75° pEAMMF—F T
RABOBHRMAD 14° o 75° TR

S Ey
RETZmmem: 7 nr+ 2 B
Bisggy .
% Subcleft TOBMMEOBBEHEUT
100 nTR g @ SqpA convection B
DAL g pg 5

% 5

RERE<cumm 70 EHEBLE
TAMRBMOY 7R | — e KT
TiIgang .

*éﬁﬁlﬁt:ﬂrgggmmmaignmﬂb
rﬁmnma::)w Kp~ o2

* opcl Bgrmee pc 5 BlEuEdx
n'cu%:e:m§<b*-;bui3t pc 5
&nmﬁm&ﬁqvammgw.

F#EHgwEHEOQOO@mEIL S A —DOS5E
— T S AIF—XHLDpc 1& E BT 10ke
PMADOTOr oSy 2 0rayTES
RE-THABEFRHMEmE THET S EHA
Z2ONBREITH S S .

SEREBFLCLTOA2F@E U TCHRELCHS
V7ot 2oBMEv#i¥E subcleft ¢
Fob® pel OFREBRHIEC>D2DWLWTHERXIS.,

¥XBBERBICEHEWSH T active TH 3.,
¥ IMF By R »wHEERAN LB LTRSS
h34L>5TdH3.
X Convection field DIEEH PN EET &
3&LO5WKCRXS.



I =25 Substorm

N on

Pec litBEARDU. BRAERSB &
AEcmETh. EFE O RERMERFGER
Boh@mI2LXYX—0OR FIL& Scyclotron
resonance THRELTWEELEXZSHhTED.
BAEFNOGELILY —RFRUKIZILF
—TSATORERIEBE I IENHOREER
HEXEXALZETEETS 3.

BARAF Y TEEI R EAAKEY
OFERCESE. ANT P LOHEDSperi
odicZHEE D R & h % "periodic type” &.
periodict i O R > h 72 . "non-periodi
ctype” WwWHFBh.,. ThsOPclld. &
B+ local time- MBAEHEEOMED S
HHyRHhAETSERERILE (TH) .
periodic type W2 W TIXZOFREFKUE .
I1¥ Plasmapausell it o R EETH 5 T & ¥
HHBHLURTETL TV S,
leo W Tl Plasmapausedk V S EERMIE T O
REOPLYHEET 5.

iMoo €l EW "Non-periode Pcl Hig
h Frequency Band” W2V <T. BWAFEET70°

Non-periodic type

ef fect

LT P c 1 i #H {22
periodic P c 108 H#H
EEH+EB. K& WiE

ERAFEYBHERPYHEA R ER
P TERHBRAGHESB L AHCHY
h. AT G HFETTOproton g
yro frequency ®1/2 BETH 3, Lol
HEERUL L.

Fh. EVEAHEBCHE B Non-periodic
Pc 13 & ("Low freg. band” )R >h 3/ &
HH Y. LE@"High freq. band” X QR
cutoff B FET %,

SEOHEK T High freqg. band” & 7Low
Freq. band”iZ 2 W T Substorm activity &
oA LHEEETRVHESET 5.

Non-periodic Pc 1 @ B E

[ Quiet time | %
[ during substorm

Number of occurrence
=
LA §

18 (+[o] (¢1]
FECBEAEEBSEA. FHRMUD Y HRHK LOGAL TIME
W R H g 0O & 5 Local Time
Direct effect *Non—periodic Pc 1, 11—20 MLT
low frequency band
Energetic proton (IPDP %28T.)
injection
*+Subcleft morning 72 MLT
dot
*Night side periodic 17—07 MLT
Pc 1
After effect +Dayside periodic 06—18 MLT
Pc 1
Longitudinal
density gradient|+Non—periodic Pc 1. 10—16 MLT
in low energy high frequency
plasma etc. band
+weak i1njection




i FHRE LT < A T WL 5Co Bir

TINE(UT) 06130

(%% 78) B ey e N '\M,.:IU_N"""[
Bl i 24P (5 ) o prefiminayy "5@""‘*}"} -V i vlsf---
impulse (PI) o KF5 v fE b 1T 4477 & 4 W_._\)E’.l.' .j_. ek s ’/‘.“m
WAIF IR L, %0 R b [[v | ,f._,k__[’{ﬁ.,..'
PR ED R ks oz (0 O 2 i p— w ,
Ik =i F e e BT 3 i 7 7> ey '___,4“ e r; a
<o TERAaEHE FEN | ||| [t L

g7 * . = It i Iu ulu o "‘-I‘ o "
L& ﬂé H .4 2 jl' % 4 ELEJ/F Yo e f t S ::u: B aer hir e
BER T voscoguzgag s o S Bt omi @G ; N
o Bw ER 5 }j N PRI S T S T B CT I T
) /'- : & 1S KETWOAK 10 wec DATA o 3 MF ﬂ I""'

Mar. 19, 1580

: Alaska Chat '_“__. &l " a1

’&%—4 Bt CEL T 1 7 B sy e | o o ST
FEFR AT YM = 21 05¢ 1 5 - < V| e o] ey %
e | 3] ¢ 175e- 2.75 evet) m =

TEF &< ot fy 4y b (Hasaoan )

il By g L aa

ThoR (ma pgm)
I&_I-_}'_

Tementes
1y, 13018

TN L N

7 (Nerma |-yun Wl;”efayw) © __“Ld.lii‘;;i / E
PEEERIES o g 2o moe AT 47 wn /. . B

N e W I
ic")L PL, m1 ( Maes impulse ) 5 v 74 10 W L‘_, .,_).
TET 2B 5, 2 #7408 E |
Alaska ih. Sl A —ce v

5 =3 (W) a g
< ff-#_( (7 o ‘7 pr _5./"55#’5_&__%,, a2 u.:__\_/_.—"—"'_llT i
HTBY sy :
@ Dz B ¢ iE % i é G4 0615 0618 “”,m?f-f. oo "(—‘” =
i Aflaska kb Sltign 2 =) L =a
S AUTRG Fiep ME

MAGSHTIR G 1 ip , o B dae ik FAH N Y b YRS FRERF A £ 3 A%
i, 8 L gy,

‘s W9 pra kg pocf fidi ) iAW s & RARE S <
EE 7, L-z22r0fi ki 72l & » B,

100E 10 v

MRGADA N a P.[g) £ —

7 BE%) 1q 0618 VT T H
) =alEnisngls

. 5 E 0 K MAEIAT 9 H 1L
N R g o s i3 s g e
Z W R
8 5
%ﬁ," alied s 2R — é‘iﬁf.’:»
£5 0745 7. T =2 BRET e b fa kY 0 R
LTI,
O ZEpetE iy .,
Ao R s SE gy s, 5

@ P gime iy Pify A 5 g 3 bk



| -27

BAE 2580217 i%ﬁ;ﬁm celd
ploemo 1 > 1Z. 7 plooma PAVE" W)\
ﬂﬂﬁﬁﬁf*(ﬂmfwﬁ,Ewakﬁ
Bee [ DaNB T h > vk N1 8B .
FHlo BRI 0 11051 - T4 1080 5 R
LIWhtaor#Z6 MDY,

C &L 2% ( Chay, G & Low,
1966)11. Bbihyt 0 iR -17 K< %L
BA b o) G1IBRT B Y > v 19 AL K
bUTVW %, R, 1685 —< — BB
L ADT CG LB atidhid %< 2%

196/ ; MacMakon /968 ;

(
mmt /968 ; M/MJM

& Longdlon 1966 ; Bowene 197/) 1> 11) 1§
dNT3786HY, HRNREA o TH (
Kenntl & Greene 1966 Yojima 19606 ;
Fedole 1969 ; Sisser. & Yo 1969;
Mowska & Sproiler 1970 ; Namikawn &
Homabatn, 198/) 3114 N7 A7 1%,
VAN - o I NTRA AR o 1 R
V52 2 BB 20 7 198 12 B4 M
z\"ffi!o. HE. FF o N A
5 — Mo S5lbeyr) Rk BB 119 % A
Yu) ltid wdlo ¥ATHE L7 1 g,

‘ ARG T4 cold plasma v #:BE
NRIL T L IR 75K F 0 Bl
AR BFGl- CGLIBRETA L. ¥ B
Ml LB R K1 | e Rk
Aol 8 H 5,

14 180 CG L f4BA T4 U
bb ot L. BWHET o W 121888 F
¥ bi—Mazgwellran 't B4 = 1 Y 4264 M
P MBEF 1.2t 0 LRE LT,
R BACTABAGEB L1 kot
I 0 Aeat plux 1475421 7/ EIRRL
. BRI o 1K B\ & B2

,M/{ﬁ\#xrﬁ%ﬁ‘r:t_ KadAtin:2eh
h <

VE+ oV (b4 07%)V 3+ (Cot ufe,) =0

WHLIE) ~ B BEF (BB

pH ik, M §—
(TRAGAAE )
2T V= a/k = w/27,
Va 12 Alfrin BA, ST 124404947
vluc BAKTHL ., 1l o= Cs
ARt g sy, w0 A BRI
Ak a SR (Kelo, Tapoud & Tonads /166
; Abrahem - Sheaunt 1987)1: KT 5
o Rt~ (WVa)P—7 o aRIRTH
i} A — R0 LI (Homabala 178)
1:tdi% .
0=00tdi=I7.

2 = (=B 2o, =%

L H ) HPR L ) K o R
K%‘z’éa\ @‘ﬁﬁfﬁﬁfg"ib . B=T/29
Lal:l¥.

27t
e

1) TR Mﬁ@é’}—ﬂlh .
ﬁ%g@( (BQM o . HD) %
m"‘?&i’fj?'f‘f{

M’H:%fﬂ' 1
e

“Ra 7779 Ml

3. WeeR « $eel L
W,\ﬂﬁ‘-ﬁ;;nu’lw.

SARE

w1

cam, (%) polatizations in the (z, y) plane. lc) refractive
o ranio bevwean tie perturbed density and maszetic

2= 0.8 = 6360°, 6] A . Up = ol
the

¢ 6°, 65 = o
50-74% (8, 13 the enitical anzle ax which



| -28

BEAD <35 3
WE ML

>§c

AL

23

S

MW cBEARES 2L - =
CTRRE0ThEN - 7 13 Lgﬁfm
2 5 R %:J%nﬁz-,nr_outftmf,f'
Aﬂmﬁ.lﬂﬁ.b %JE’ 1§22 9 Line C;m‘j
@w%zxmmw AR - @%@ﬁpﬁm1
J)f\rL-:. ,73\\?£g} I&,_q 1

AR ERH 245 F  tako#isp $80
“#Idmﬁﬁnﬁﬁﬂ%imﬁﬁu%i
JELRE L] s 13w} GELR
“%"13/1—:”1{41‘,3]:_ ’éxlﬁ/\fb’
a;‘””i‘ HlLiugR 13 %4
BT )5 il it o Rk~ B
}<+zianﬂrij3+f7k
fﬂmﬂﬁ' 5, g3 ok T T
s ?uc.fpam riAht- Krktd
NG TR R R
“k) pdin gt
Lt 41

?lrﬁﬁW&muré
il N 7~ ¢ & RAi
zﬁ;’)gﬁ%iiﬁiﬁuv?rﬁi- 8
Q{:&—O'Dﬁl%%ﬂ'oﬁuﬁj/’ﬂ‘%
ﬁ L"7*7’t7'\,3\0)ﬂ7ﬁ 3441
‘M’“Twa Elzm:wéwﬂ)

RO
NEYE

)]
1

M

)ﬂﬁﬁ:w tj&ﬁ\g,_rt ;7‘92
X'i% X
P\n T T :;]8
8 3 e
.
U D/"/ 1
5
o e e
st T 10
o
uill, b Welrl
= 187"
S 16
2F i
Ay Out £quator 2
1 2p=10" 19
0 Bie”
O;Fﬁﬂkk—-—o
LG 7 e
kJ- 6 f“J?Z

PEIR T O BN G A

Wb t, LBETI ) > AL
H A o hiaF
o;'}i_,?/.ﬂﬁ’iuh.a "

RANEE ) 7 F 7 b2 X~

—:—ifﬁ ’g—i Y
f 15g
H3Zpril 270, L L1 tg UH3,
FUR B Ghord ke & 0o 10 L R E &1L3
=ides T Ak £ B E L T,

Ak LZpeit L T B 73 kRE
U<, e
A4 e t5, 1 27 2N = £ e ER R
A A% L<7w, » &) HAE  FREAES
BANT oK Yy 2h 70 2N v ko bR
H3: < HHETH3I .

Bomh Xy 27w\ vHAL
KRk - = TR R F ) TREN
G3twmiid, MHiRowH py ) oA
~ k4Rt
I tE A 3N FrH 3y

K kee %

T

[4

2
@
g -
g e —
g —
o Magnetotail
1:,;,.1
102
9 T T T T /In 18
8r Wy~ 116
7t e 4
g
6F o/c/ 112
5 7 H0
\.,_\“ w,
41 S 18
\\"
3F ¥ 16
I R
z Ay= OClt equcnor -
1 2p=10" 12
m=3
OO 'i é é k ll. 5 GI 70
i




1“29 ‘?“/l .r-i-«‘a_,,v /& 71'\'?;:'_" 1=

Fout 3 fodgi s TN - - M

Poloidal Alfvén mode in dipolar coordinates

H. Murata

Department of Physics,

Storm time Pc S pulsations are a class of mag-
netic pulsations observed most frequently at the
local afternoon during the main phase of magnetic
storms, which have large m where m is the azi-
muthal wave number and m~25 to 50, and the period
is approximately constant with latitude at any
given time [Allan and Poulter, 1984]. The waves
are linearly polarized in a meridian plane with
nearly equal compressional and transverse components
near the magnetic equator [Barfield and McPherron,
1978].

he transverse component may be consistent with
a poloidal Alfvén oscillation. In this paper,
we consider that the compressional component is
associated with the transverse (poloidal) one in
an inhomogeneous magnetic field, that is, in a
dipole magnetic field. We use orthogonal dipole
coordinate system EJJJ v, ?], where y= sin29/r,
which is constant along a dipole field line,

}L: cosQ/rz, which is constant along an orthogonal
trajectory of the dipole field line, and (r , 8,
¢) are spherical polar coordinates.

The wave electric field E is given by F = - v X
B, where v = 3E/at is the velocity of the wave,
Eis the displacement vector, and B is the back-
ground dipole magnetic field, B = B G -

We assume time and azimuthal dependence of the
i(wt- qu)’ — Eﬂ-

form e = 0 ( the electric field

parallel to B). The linearized equation of

Faraday's law is rewritten under infinite
conductivity as

= Ux(ExB)

that is, Bl = (B

_”h— [:wUN B$,) —imhoB %), @
'*74:_‘ a,u(htPB?f) (3)
e 3 (wB3y) | 4)

are scale Factors®

3 )
» By, B"?) where

l |

B
By
Bg

The h i

I!

since B¢ = 0 after observations,
g DY) (wt - mg)

b= 5B ¢
where D(\ ) is function of /.

. . 2
that is, r= r sin“@ where r
o o

we have from (4)

(5)
For‘Q = constant,
is the geocentric

distance to the equatorial crossing point of the

llyogo College of Medicine,

Nishinomiya, 663, Japan

field line under consideration, the distribution

of §¢ along the field line is given by

3, = ks D) Lit-md)
¢ Fo*Bo ’

where B is the field strength at the equatorial
crossing point of the field line. We may observe
that §¢ has a structure of standing oscillation
with odd mode along the dipole magnetic field line.
=E

0 for large m,

From the condition of incompressible fluid,
= 0, which is replaced with - § =
we obtain

E?:%U ) WJ *(wi -m4) .

From (2) and (3), using (5) and (7), we have
_im 5[ 2 SD(‘P) } A‘(wt—dﬂd’)
B‘?—h‘Fﬁ# @R{BL 32 V] ()
—A‘?”L a J.[[Uf

Bu= wupa\)s) Upm vl @

We see that the compressinal component %M_ls due

to inhomogeneity of the background magnetic field.
From (8) and (9), the oscillations are linear,
that is,

o
_,B__f’___.___ f‘\‘ftﬁaﬁ (th’) _ 7‘;‘—

B ¥ ’z; e
A Hee® 2R

where (7) is used. We can easily show that Bq/%u

at the magnetic equator. If two conditions of

BQHIBQ =0 and 9By/JY =0 are satisfied in some
regions near the magnetic equator, we have By/Bum
& —cos@ 5

By and B)Aare out of phase above the
magnetic equatoriai plane.

The density oscillation Ig is given by

9%, g
s¢ + v (r.,E) o . ()

Under the condition of t?), we have

- _Ldp ¥, = (,ilf.‘i- hvﬂ)] B/u (12)

hy d¥ h.aelv
Since DRB/2VY<0 near the magnetic equator, f1 and

B/,( are in phase for dj’g,/d\’(ﬂ.

Allan, W. and E.M. Poulter, Rev. Geophys. Space
Phys., 22, 85, 1984.

Barfield, J.N. and R.L. McPherron, J. Geophys.
Res., 83, 739, 1978.

* b=/ (Ut 30sie)”

3 h¢ — }“ _):-n 9
ho=F/ [U+3ese)e sine]
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We have examined the time variation of the instantaneous equivalent Sq
current system during March 1-18, 1980, by removing the averaged UT
variation caused by the diffrence between geographic and pgeomapgnetic
coordinate systems. The additional current system thus obtained shows
several typical patterns which explain the variation field. GSome of them
may be explained by the IMF polarity effect or by the geomagnetic

disturbance field of polar origin but others appear to be caused by the
variation of the ionospheric dynamo. The latter lasts for several hours or
sometimes for over ten hours and may be explained by the variation of

diurnal or semi-diurnal tidal winds.
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Variation of Equivalent Current Systems for Global Geomagnetic Varilations
during Geomagnetic Storm of July 14 to 14, 1982

Bagaa (R « £5ES b))

T. Ondoh (RRL) and Y. Sano( Kakioka Magnetic Observatory)

Global equivalent-current systems for geomagnetic variations observed at various ground stations are i
described on the northern polar map at 1630 UT, July 13 just after the sc, at 2330 UT, July 13 in the

initial part of the main phase and at 0030 UT, July 14 in a well—developed part of the main phase during
the geamagnetic storm of July 13 - 14, 1982.

The equivalent current system just after the sc has two polar current vortices which are similar to
those of the geamagnetically gquiet equivalent-current system, Sg in the sunlit polar region and the
former current density is one order larger than the latter.

The equivalent current system in the initial part of the geomagnetic-storm main phase 1s similar to
Ehe DP-2 current system, and 1t seems £o be caused by an intensified magnetospheric plasma—-convection
due to gn erhancement of the large-scale westward cross-taill electric field.

The fqulvalent current system in a well-developed part of the storm main phase consists of a global
Current yortey which extends to mid-latitudes and it has strong westward currents in the dayside active
reglon.  Tye geomagnetically active reglon in the dayside mid-latitudes coincldes approximately with
the auroral-type hiss region observed by the ISIS-2 during the storm main-phase of July 14, 1982.
The storm-time lonospheric ionization produced by precipitating electrons resulting from an interaction
between the Plasmasphere and well~leveloped equatorial ping-current particles seems to contribute
COnsidembly to the change in the equivalent current system from two current vorticies of the DP-2
type to one curpent oo

This change in the equivalent current system corresponds apparently to an expansion of the auroral

20ne ¢,
Owards mid-latitudes during the main phase of gecmagnetic storm.
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3lle RICH SOLAR FLARE EVENTS

Kunitomo Sakurai, S. Biswas*and Ramadurai¥*
Institute of Physics, Kanagawa University and Tata Institute of Fundamental

Research?*

A new subgroup of 3l!e rich solar flare is found on reanalysing the global data.
3He/P ratio as a function of maximum proton flux at an energy of about 10 Mev shows
a break-up of the data into two groups. The first group follows the anticorrelation
3He/P ratio with the proton flux, as expected in the plasma process acceleration
But, the second group has a constant 3He/? ratio as a function of maximum

This is not in conformity with the plasma process models.

of
models.

flux of protons.
However, this is expected in models where the nuclear spallation reactions are

responsible for the production of 3He. It is also found that the same break-up
into two distinct groups follows if one plots the location of the flares on the solar

disk. The first group is more or less confined to the west limb of the sun, whereas

the second group is more widely spread out.
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Computer Simulation of Electron Beam Injection Experiment by SEPAC

Hiroshi Matsumoto and Kouichi Fukuchi
Radio Atmospheric Science Center, Kyoto University

In the SEPAC experiment carried out in November, 1984 onboard the Spacelabl/
Space Shuttle, an interesting phenomenon of particle acceleration was discovered.
The particle detector finds that the detected energy spectrum of electrons coming
back to the Shuttle has a high energy tail which contains electrons with an energy
higher than the acceleration potential of the electron gun used in the SEPAC.
We, motivated by this experiment, started a particle simulation of the beam-plasma
interaction in a situation that an electron beam is injected into the ionospheric
plasma.

The computer simulations gave useful information to investigate excitation
of plasma waves by the electron beam and its deformation in the ambient cold plasma.
KEMPO code (EM2) was used for a one-dimensional periodic model where ions as well
as electrons are treated as mobile particles. Taking the external magnetic field
perpendicular to the 1D system, we locally inject the electron beam along the
magnetic field. We found excitaion of the slow extraordinary wave with frequencies
in the vicinity of the upper hybrid frequency and the fast magnetosonic wave close
to the lower hybrid frequency (LHR). We also found that some of the beam electrons
are accelerated up to the velocity higher than the initial drift velocity of the
beam. The acceleration of the beam electrons took place in the perpendicular
direction to the magnetic field due to the strong electrostatic field of the

localized lower hybrid waves. T
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"Ohzora" (The sky) high energy particle experiment

K. Nagata (Tamagawa Univ.), H. Murakami, A. Nakamoto, M. Tsukuda (Rikkyo Univ.)
J. Kikuchi, T.Doke (Waseda Univ.), T. Kohno (IPCR) and N. Hasebe (Ehime Univ.)

1. Object: The scientific object of high energy particle experiment is to observe electrons and protons
in the region of the South Atlantic geomagnetic anomaly and in the aurgral zone.

2. Instruments: The experiment includes two AE-E telescopes to measure the particle flux and the energy
spectrum of electrons (0.19-3.2 MeV) and protons (0.64-35 MeV). Each telescope consists of five silicon
detectors. A photograph of a AF detector is shown in Fig. 1, and a cross-sectional view of a telescope
is shown in Fig. 2. The outputs from each telescope are counted by seven binary counters and the pulse
heights are analyzed by three 16-channel pulse height analyzers.

3. Initial Results: Figure 3 is an example of counting rate obtained from the telescopes in the
Brazilian anomaly and in the south auroral zone. Upper two panels show electron counting rate, lower
two panels show proton counting rate. S-1 telescope is oriented to the anti-sun direction, and $-2 is
oriented 90° to S-1. The wave form curves under the panels show the directions of the telescopes to
the magnetic field Tines.

Observed results show the particles increase in the Brazilian anomaly region and in the auroral
zone. The counting rate of S-1 is apparently higher than those of $-2 in the auroral zone. This means
that pitch angles of particles in the pole region are ~ 90°.
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Fig. 3. Observed results of electrons (upper two
panels) and protons (lower two panels) counting rate
(counts/sec.sr-cm?) over South Atlantic Ocean and in
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Electron temperature measurement on board EX0S-C

K.I. Oyama and K. Hirao
The Institute of Space and Astronautical Science,

Electron temperature probe on board 'Ohzora' The electron temperature probe has a
started to measure electron temperature after specific purpose to study in more detail several
'Ohzora' was launched and the satellite attitude interesting phenomena which were found during the
was controlled in good condition. Four probes EX0S-A satellite mission in 1978-1979.

They are;

DE 120 po dlemener-yere MOt o thes sul ot the (1)y'1‘0 study the details of an anomalous electron
four solar paddles. One pf the [,_u’obes, thezrer temperature heating which is associated with
fore, is always out of the satell:_Lte wake and plasma waves (Oyama et al., 1984)(Fig.1) (2) To
can measure electron temperature in the un-— ’ Find cut the mechanisa(ellfor thel erBoteanicics

digtirbed plasma. ctron temperature gradient near midlatitude trough.

One of such example is shown in Fig. 2. (3) to
study the electron temperature inside the plasma

40C0

% Fig. 1. Mapping 04 bubble. Observations from the past 3 satellites,
ELectron heating TAIYO, KYOKKO,and OHZORA, shows that electron tem—
- which ocecuns oven perature inside the plasma bubble varies according
5% South Atfantic geo- to the evolution of plasma bubble. (Oyama et al.,
2! magnetic anomaly 1982) since we have several plasma-related experi-
=] obtained by means ments on board 'OHZORA' satellite such as plasma

o4 EXOS-A. sounder, VLF receiver, energetic particle analyzer,
ion and electron energy spectrometer, we hope

that more detail study can be done by means of
EX0S-C.

; - References

= Oyama K.I., et al. Anomalous electron tempera-
tures above the South Auwerican magnetic
field anomaly, accepted for publication
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Oyama K.I., et al. Electron temperature probe

on board Japan's 7th scientific satellite

2 '"Hinotori' Proceedings 13th ISTS Symposium,
1515, 1982.
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An Array for Broadband Observations of Jupiter's Decametric Radiation

Planetary radio astronomy experiments made by
Voyager 1 and 2 discovered many arc structures,
like open or closing parentheses, on the dynamic
spectral plots of the Jupiter data. It is important
to investigate the origin of such arc structures
to understand the emission mechanism and the beam-
ing of Jupiter's decametric radiation. Jupiter's
decametric radiation when received on Earth is
strongly affected by interplanetary scintillation
(IPS). The French group suggested a possibility
that we could test the previous theories by study-
ing broadband IPS phenomenon of Jupiter. The
broadband observations have become more valuable
than before,

We are planning to construct a decametric
array for broadband observations of Jupiter.
Using this array, we intend to obtain the dynamic
Spectrum of Jupiter's radiation in a frequency
range between 20 MHz (observational limit to avoid
natural and man-made interference) and 40 MHz (high

frEquency cutoff of the source). A conical log

spiral antenna, which is a kind of frequency inde-
Pendent antenna, is used for each element of the

array, i
Y. The array is rectangular and consists of

8 e
lements, 2 gy by 4 NS. The array has a constant

gain of about 15 dB, which is greater than those
of currently useq monitoring antennas (fixed fre-
quency), such as 3 - 5 element Yagis. The NS and
EW beamwidths of the array are about 20° and 50°,

% B
espectively, The beam of the array is steered

by using delay lines, and we will be able to observe
Jupiter for about § hours around transit. The
capability of the array for Jupiter's decametric
radiation is shown on a plane of frequency vs.

flux density (Fig. 1).

KOITIRO MAEDA
(Hyogo College of Medicine)

The signal from the array is amplified by a
broadband amplifier, and fed into a commercial
spectrum analyzer which is a swept-frequency spec-—
trograph with adjustable frequency ranges, band-
widths, and sweep rates. The output of the spectrum
analyzer is recorded on a facsimile recorder for
a monitoring survey of Jupiter's activity and also
on a magnetic tape recorder for a detailed analysis

using a computer.
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Source Location of Jupiter's Decametric Emission

Simultaneous observations were made in early
1979 at 22 MHz from Voyager 1 and 2, and from an
Earth based observatory (Mizuho-cho). The Voyager
1 and Mizuho=-cho records were compared and several
storms were found which exhibited a high degree of
correlation. All of these correlated storms were
of type non-Io-A. Some of the Voyager 1-Mizuho-
cho correlated storms were identified on the Voy-
ager 2 records. Recently, we analyzed the corre-
lated storm observations and concluded that the
source A radiation is generally emitted in corotat—
ing “searchlight beams" of distinctive cross sec-
ticnal shape (Maeda and Carr, NATURE, 1984). This
shape, a curved sheet that is concave on its higher
longitude side, is in qualitative agreement with
the conical sheet beams that were assumed in some
models accounting for the decametric spectral arcs
when such models are applied to the source non-Io-

A
An interesting application of our beam model

is to determine the source locations. We assume

Qe

KOITIRO MAEDA
(Hyogo College of Medicine)

that the leading and trailing boundaries (storm
start and stop) of the curved emission beam are
cones, that axes of the cones are aligned with
the direction of the magnetic field at the source,
and that the emission frequency is close to the
The GSFC O

4
The half-cone angle of the

electron cyclotron frequency. magnetic
field model is used.
emission cone, ¥ , is taken as a parameter and the
source locations are calculated from the data of
the 5 correlated storm observations. An example
of calculation is shown in Fig. 1 (¥ = 50°).
In this figure, the Jovigraphic longitude and lat-
itude of the foot point of the activated magnetic
line of force (see Fig. 2) are indicated.

We suggest that, in the case of the source
non-Io-A, the foot points of the activated magnetic
lines of force probably lie in or near the northern

Jovian auroral zone in a longitude range of the
attive sector” proposea DY Dessler and Hill.

Foot Point

270°

O Storm start 180°

@® Storm stop

Figure 1

Figure 2

Io footprint

Tail field auroral zone (Connerney et al.)
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The goal of the present work is to pro-
duce a computer code-for the numerical model-
ing of tides and planetary-scale waves in
the middle atmosphere (£ 100 km). In this
code, the coupled partial differential equa-
tion system is solved which describes the
linearized, steady response in the dissipa-
tive atmosphere with latitudinal tempera-
ture gradient and mean zonal wind. This is
basically similar to Forhes(1982a,b)'s
work on the comprehensive modeling of

tides. Our intentions are, as stated in

the previous reports, to produce our codes,

to pursue the DPossibility of calculating
the short vertical wavelength modes as the
Pr?Pagating (1,1) diurnal tide directly by
this code, ang to estimate the effects of
th? background wind and temperature dis-
Frlbution together with various atmospher-
1¢ parameters,

h Many computer eXxperiments have been car-
ried out to investigate the numerical con-
Vergence for various
1y on tides,
known variabl

ave modes, especial-
The present code has four un-
€s, i.e. velocity vect d
tem . il
Derature berturbations in the latitude-
ot ; ble numerical conver-
i reguires appropriate grid size: the
of corresponding matrices used i

the analysis pj
might become 1a
ek hae) rger for s

the diurnal

height domain, Reasona

n

ome
Typically, the calculation of
. Propagating (1,1)
hemispheric modeling require
A2 =250 m and 48=73"
acceptable accuracy ey

mode for the
8 grid size of
or less to obtain
en when some of th
. e
tech i

nilques to improve numerical conver-

gence are applied in the algorithm, Full
spheriecal modeling by this grid size is

not easy due to the practical computational
difficulty.longer vertical wavelength modes
as (2,2), (2,3)- and the evanescent (1,-2)
mode can be better calculated by coarser
grids. The codes for both the Wilkes

equation based on the classical tidal theo-

RALTITUDE (KM)

(6)

(RABEN)

ry and the EGM (Equivalent Gravity Mode)
formalism (Lindzen, 1970 et al.) are also
used for comparison relating to numerical
convergence and results.

Calculations are mostly carried out
for the solar thermal and lunar gravita-
tional tides using these codes. Fig. 1
shows an example of the vertical profiles
of the northerly wind component of the
solar diurnal tide at wvarious latitudes
under equinoctial wind conditions. The
forcing is conventional (1,1) and (1,-2)
modes. Further results of the present
calculation will be given at the meeting.
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A consideration on ionospheric wind dynamio
to be driven by planetary wave with two-day period.

5. Kato, T. Tsuda, and R. Ito
Rasc, Kyoto University
It is almost established that there exists an atmospheric wave,
in the middle atmosphere, with a period close to two days. The wave
is fairly stable, enhanced in summer and, very probably, its wave
number is three. Since the vertical wavelength is found very long,
one could expect that the wave drive an atmospheric dynamo penetrating
in the ionosphere. The present work treats with this problem finding
a sect-up ionospheric electric current system, similar to that of the
tidal dynamo, but recurring in two days. For anti-symmetric mode of
the wave the field-aligned current is considered in calculation. It
is likely cthat the present current system with the total current of
50000 A produces a fluctuation of the Sq current vortex with a period
of two days, a finding which is consistent with some observation.
Ionospheric electric conductivity is assumed to vary between day and

night depending on the solar zenith angle but symmetric about the

equator.
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We have constructed the global model of the 50 UT=20H, LONG.=92.5
atmospheric electrical conductivity including the [ ] 11 e
ionization due to the radiocactive substances and AOC 0O %
the attachment to the condensation nuclei or the ks /\'—'1
cloud particles, and have examined the responses -20 : 3
of the atmospheric electrical parameters to the T v
variations of the cosmic-ray ionization and the #5 L/ \.,—_._.._./_ Y
condensation nuclei concentration. AEz D =
The features of our results are summarized as = ; RN s B
follows; -25
[1] The orographic effect can be seen in the dis— 10 T T T T T

tributions of the air-Earth current and the [—\ e\ | 4

electric field ; the current and the field on Alz O |

Tibet are x4.5 and x%0.29 larger than on the -10 R . . |

ocean at the same latitude, respectively.

[2] The latitudinal effect can also be seen in the 20,_./""—'\_'._'_/—_ z

above distributions; the current and the field ARc 0O A

on the ocean in the polar region are 24% and 3 1

5% larger than those at the equator,

respectively.

[3] The 20% decrease of the cosmic-ray ionization
enhances the ionospheric potential by 15%.

[4] The electric field increases by 20% above the
ocean, and by 7% on the continent as the effect
of 207 decrease of cosmic-ray ionization, while

the air-Earth current increases by 3% on the LATITUDE
continent and decreases by 0.7% above the ocean. Fig. 2. Calculated deviations of the :nnducti‘z:;)']
[5] The 20% increase of the condensation nuclei (A0), electric field (AE:), air-Earth current z),

columnar resistance (4R.) due to the 20% decrease

cqncentration enhances the ionospheric of cosmic-ray iomization.

potential by"8%.

[6] The response to .the variation of the conden-
sation nuclei concentration depends on the .
&% bevanhi o UT=20H, LONG.=92.5
[7] The global current increases by 0.8% and by 20 L Y : H ]
1.3% owing to the above variations of the AOC 0 i i o
cosmic-ray ionization and the condensation S\ J8\ .
nuclei concentration, respectively; the global -20
current may be regarded as constant taking the 25 . ; ; ;
cloud particles into account. ¥
AEz O 7
UT=20H, LONG.=82.5% _25' i ]
25 .
~ 10—
o 1 S/ e W .
0 /\ [L m A0 vﬂ’\\/\/—_ /A
200 ‘ég
Ez 1 i 1 .
5 {1 V/m R .\ r/“’\— ”
D 4 1 i 1 i L
15 : - — .
1z U\A_ pA/m2
0 1 i 1
20 T v T T
Re J_/_w 1016 O m?2 LATITUDE
i ] Fig. 3. Same as in Fig.2 except for due to the
20% increase of condensation nuclei.
i Fig. |. Calculated latitudinal distributions of
the conductivity (o), electric field (E;), air-

Earth current (I.;), columnar resistance (R;), and
altitude of the ground (H) at the lonmgitude of

LATITUDE 92.5°E.

—141 —



Wk Z aa-sndex o E 88T G4 v B F)E 7 I

Qa-Andex 3 3R &P o FOFE FA <
K119 ABRREE. HBRE t Reb L 7 w
rZL ohd. 2T T 9 wndux tOF
THRIHERANY S - 4 5 FEB/BY 10
EME B o 12 5 4T T e3k
HhH., AXMBEI bric, B iy
ﬁ-&&’o?mpﬂfo Longi ol Bkene E v

HILL7 B NI G 0 kL vy,

NEAMs - g+ 3 5. - Lotitude 7 15 o %

-
“

Gu03 KB BB <344 3 o i o, 8 T
PEEEBR T, Lk, 7 Loditude o
L1725 oMk 4 D Map WAG S h B,

A1 3§ tndttmun ¢ solar cycle | ¢

20 kK 7 vy, T T Bifrey T34 o

(seﬁar—aoﬁa'r@w H.lu'n; phaae v declinn
phote 7= oy ) AQ- umdex o F tgegfiik t

LR EDTH D (index o 1B or X1 12 22 1
o oorqliee X F )

Zfﬁfﬁtvd‘cfn?.

1 aa-index
U
g Y 1955(69%)-1957 (s6%)
vl 2z iZ2
i Z, o
-3 o o “ Z F
g3 Z : ZM -2
E L =5 ‘ G Z @
heliolongitude

a5 1971(57%)-1975 (539
Jmmoele s

EEE e o e e
d = snEresw B CmemEE anwe
BEEaT

4

m

P th ML

( fa A ¥F)
2 a quﬂg_aard_ = & b BB OE B aMEE
oML, @1 298 byt oL
Ftogras. TTram LEHEREWT
B, FaxEr o s By LT LT 9 X BT
. 1 @l T w73 y—MFﬁm
03 amdex o o A F T ABBY lalitude T
33T 45 o HAh ot A T 54ETEA B S H
B declinen pha/m. zod _gan?x_ﬁgc[,g_ o |80
Bow 20074415 & Fariz 137 60"~ 70 2 1§«
AT rxH T 248H0e LS . 20 1
2 122w 714 r,(m; phate 17 Ancter i@
BE ) oAt R SN D o FL. A
phase. T a #ESY Y o BT B S b, ge-
index o Ta&k 5 THBITNL T BR
o F L =g o BIAHE 4 | selar cychan
P EAaL T Rk REIa, EHiboe
%1 T /9 cycke SAT . 20 cycle X AR 1T 7w
Tt HEII»F TS Y.

72_'1 12 IMF-polarity

Rot. 1666-1692 rising phase @)

Rot.

Rot. 1801

Rot.

T
B =
]
|

=

| g
= !
1 | s

s

~1841 rising phase «)




Nl LR o BE -

M & ( X =)

KisBivs 2 - 2 o A:—.g&}&%r—_gs
EABRA-5ER T, BL = 20 FHm<=Bo
TERLTUVIE, 2o 35 ERE"E8F v
EECEHTC - 2 o PRITSER £ TBS
N3,

KpEo BE o EE 3, &% D=
-V (ot ) o BB e3k> 7 & Y,
EECER UL =38 > 32 9, mF5 t HE
FETIRS T A I Ln, taBAAS,
24 0oqDx g v a BBE@ £ AF 2" v 2 4F
Y, B MBHMEFL T vxdh L.
Hlxlo—FPER LRt TH 3, ¥
AIMEACIE, T v RIEHEs®ro
BV RITABHTIT TR T v AT L 3TK
TLWIFELTH 2. T b5 bR Tl izand
DB T, RawF 2,

Lo BARENBE FI3EB = Lz, R
=3 B H¥F v 2 R R
1) V= 356 ~Soce Kw/s a 5 = F |2 o5 w 2,

ﬂﬁbmjlﬂ&\f 2¥FF 3 vegwssion Line 5%
V=daskRme®H ' 2 Do BAEE On ER
HI3I.

-3
Dn 1 em

- bl |
{DVy: em? x (4o0okm/s)

2 1 L ] L 1 1 L L 1 L L L 1 L 1 1

65 70 75 80

®RE o BEA T

O.?. 1 1 1
24 2.5 2.6 2.7 Log vV

@FN2 -9 2oz DV EHELL
% oo AW TI9 <COV> E T 3,

@2 T wWedDvy t AR &L % Re
CET iz pot ThTwi 2 ¢ 33ER) exc
HICr T2 Lrta THI. AR TCE
Bethz Y, DuaEitotB@ &5 % fachr
3, 4DV)> 17 2.5327 =RA, LOv> F:
HEMBUAL I ST a3 BEHED 5 2= o mass
fux to > BehasmrRey ok 35> °& Y,
Y afnATaE et RTz ok
E o ReRF S~ TRETH 3.

Re r o E @7 12, 1964-146% » 2R
L5TR= 13 WNY Rz o M= 3B o FATH
5. = of@feE 9761980 AR I= € R
L4, UL DAEA Bz 1@ KFw LAV
AL yTRBY, —afRER 90-720
455 wBRlEH T3 U » ABRUER (=&
cz e TW3 (@LBE), 2 aFa®ar
Abf@BbEB oI =t B LT
Nans X @3, TatEe 1982 £4
b o LERNIRS o Vu B AES
T3,



L & Ghr =)

EEOFAR 2\ 2 o % —5RTS « BRIT
%f% T Rw-Geans-SPau Phl.js 20,623, {982 12
REIN, totsia TEr-uzi3, F 5
FoFerHE L. CmE L ~5F L
AR E®BIREER® 1978 - 9o £75E 5 —
Femx, BMAGE v -RE LA,

@D F-39 EBEF- 7 53 e
45 3P EEST 354 (—HRRY s 5~
TE) T, 4235 4SEREL< S0b o
RToTHa. tntTha Al v 2.
Dst o Ftto EBGMAEL B L, 2 gasy
10nT LE ~ q g (3] ERITCA WE, =—o
AR = & 0 21BN 5onT 2E o stovme 2B
3R3BNo s parasTR Ly, BR
MERE R F rren B B R,

D) PRI AMEEEV, B p BV IMF
mﬁj!-fﬂs XA Bs B bt = BHRF(LM,N)
=IRRVADT B e L x (rep
FH=o ) F&ER3 BT RE 12 s:oTi,
SRERS3E Y 17, A% oo TRET
s AL o iR % v = , Dst o B%"Faﬁ % 1t
A>T EERE on % r EBIWIE o LT
BrsEBtBu L, M, N ERET, G
1203 0 e b0 s o T, T
V1 T E ey — ST i%’i";\ @
HAR 1L~ 2 TENE FiRHE o Pl » 30 R1%
BrzstRoe. B8z an 10{® & + o (&
F3 <> T, Bur Bdo ny FiRIBEA o
stk ¥ 3,

(@) 428 &~ @, Akasofu o £ ( IfrAsiey
12 BV B°), BsV, Bsvpt4, BVt 2
ATIEFERLE. (Thi o gy Ty
EREL. TeRI3 Btz R
3. 0BV R™ L BV RV S Lo B
BT cTRRT H3.
Vasyliunes et af. (1982) o dimensional

analys} s =& 3 E‘i%ﬁ!fa (ip 8 Bsx VY Dz ( D=

KI5« Dst $5%2 0 PS » 554 Rfl%

EIBEEE) ¢ Lt x= 2(‘_d‘)»\(=_l'3+ 20,
E=od-F (d=TEN T %~ 9) TES,
Fenoidf L.MN oBmEZIEE P=DV2 ¢
Auwz x,y, = =F1® 4 3 ., x=1I.03=
0.0% , = 0,38 £ 0.05

vts 3, IEIBE 3 =06 U T=o¥i=fas
FRIB Rt 5 £ X, X, Y, 2¥ & ER|E~IE
EoBHE XETLobdl, 2 oiERF2a
@I ITEHMATT T n,

Y= 2.06 =0.20,

() B8 FAC i «sHEBIR A~ o FTEFRL
EAEM T 3 %I A17,40 > MR-
w2l e{@»ni%zs4acnn 358, S4hsa
Bz 2wT %%gxft HBEE /A, 4
Bnen B X =35> TRz 4 =3.8)% RN
FAC2AB S MBI, = JreiBII551= B3
3 25 FHibr EBhoTReIFTo £ LR
Radz, 2, #ZHE3 o BB T BT Ly,
1R rABK £3F~> 5.1 % » — $8FRa B4t

PUR B D,

T T T T
9% - T
B;.lvl.a POH-
.?oo - BsV PO"'* m
<{ry BV
875 | /_\ _
/_E\
850 -
1 1 1 1




1-69

T7h L -3 5 /BRE)

/ 97 9EE2 3 FAII /LT T McMat hilisg
No. 153803 5D L 7 il A L7z . 2 L 7 58
DHEFAHEEIC X DERN S 3 v 7 O O 2L
P, DavTZEOEBIINT S KREO A D) —
AREESE DEBEZ {NLDHDITHMTH->IcD T,
FL—a NN T AT R D REO
F—2ZANTHFrA iTo/c, TL7I3EETLTE
LTSN, CCTTIERFIC IRV — A L&D
leourTicEBUIc, Y>rF L —ra EiliTia
ANLFARIT K DA EGEM & W2 DIEEE RS S
CEMTEINDT., TEAETIERI SHEICE DS
avIZBOBMEERHSH I EITERNn, TOT
KEMSIWHBEOHMFE T av 2B ERT S
FMEZISICUTHEHERARH HT &N RLTD
NTNDHM, COHEIZE T a v 7 HOF SRR
WA K2 $RFIID REEE S0 b H72 0 RH -
HERKETHEEZERI D, T T—DOOKRRBHHE
LT, il 7-post shock flow DHAED 1.2
EaoavZEO>EET S, T DHEEpost
shock FHEEDFEHA £ < DB 10~ 20 I 7z
STERIF—ETHAIEEHHLTND, @l
Ni-WEFFOHLER IO THhDHICH, Bl
a9 ZEOIEREEEEEL T, XAl T
DI IERIE LT HmES & 3NS50 ENH S,
FOTra v IO VS ELREERERIS G LT,
Vi RADBIC b a5 L, HERITFHICH3 5
ANLFARIZ E DB SR FEDSHIAU IIBT S>3
vy 27 (HEOD 38 FEE & OB — R ERHY O MIFHI &Z  5 A
DffiERSD . TN EHWTIERIEEITS2&&0L
1o, G C OWMIC il /e 3 FlERd , Hidl
Dizeh AU IT331F % ambient solar wind DA R 1)
— LB E KRy | TRT, € kdeE, O
No?OI3IHDEET a v 7 O BEES (H 12 A5
DARY — LRGSR KMUT NS EDNSD, O
i, BRI 3 v 7 EIIE AR S KR E O 4
MEDTWNIC L > &MU HENTNSE I EIICED
PRI FEEODFID X SIS A B U — ADVHEERD
I HHNT H S8 . shock normal OO AT
i corotating shock& [XHIHH2Z W &9 5,

19T 9 28B<AY3XEM> .., 780

EA E, HBER
(& X 2298 77F)

FLARE: 0144UT 16 FEB. 1979

SC: 0304UT 18 FEB. 1979 .

-0.8

FLARE: 0637UT FEB. 18 1979

SC: 0302UT 21 FEB. 1979 9

200 VR

FLARE: 0934UT 20 FEB. 1979

SC: 12-13UT 22 FEB. 1979 L

o *
&

— 145_

(o}

o0 VR

20

s FI3 7L 7 OKBEREREERT

6o



s 197858 3 R23~24B O AHB 74 5+ v |
3‘%’%.?:#6%5&%’517/9 v 7 R

M 1] VE

. Kb RS
(# K229 /)

/97 EESB27~29 Bl o i KE/zE
S (Mst=- 2100T) IKDNTIRELT I HEILT
Gl hTESY, ML1EIIRT LS EH
2282 3HDOMIIEB- o KIBD 4542 hDiHLE
DHEBBI - 1c KBRS TH I ETHETHS,
ET TR, AU TFIL=FK (UCSD), > U w
DRILTELSNILY F L —2 a EBIPATF T
ESKBEADF— 2E2REUT, COREEICMEL
IEBRMY a v ZEOERER~NIC, B1ECRELE
T A4S A2 PEEORERABHGTR IS DY S5 %
Y rE—EBE S KOS A2 30/ /+3 :
B (UT) &Lk, BUFA27HDSSC DT 45 Nt 22, 4 OB Aug. 23,1978
vaﬁ%w&otaawamuxabma?nu\

14 :320T 14 :36UT
i S 3 9w®1§zﬂm§3m‘180“7 14 : 197BEEBHI23IICE o2 KB T 4 S A Y [Ni=ES
kn/s &13B%5, TOMIZISEE- 3 061382 0wy

mommm&mﬁa(mqu)mstumo:m
CLRAMEHMEOMIIBENTY a v 2 BOMELIZ
CAEEN ST EERLTNGS,
FR26~27HCBBRY>F -2 g 23T
u;aa.xﬁibmwwmmﬁ(xm&xwmmm
myy%p—yay%ﬁb,ﬁwmmwﬁ(mmﬂc
uuxunfuvy%u—vayp«mwiﬁm%n
EEEFTI3 Ao 228 transient IS LR ELS
nmu%C?EMEntmnmukﬂwmﬁﬁmLz
%%Utﬁ%@&@ﬂﬁﬁ@ﬁﬁ%mwévawaw
DFELE: AZBIT DY a v 7 BOMEESE
%mmtﬁ%%ﬁzmtﬁT,::tvsvommﬁ
EMO?ﬁétbta§2®E&ét\C®93v7
mmiﬁﬁmxaémm@mg\mmmmﬂ£mﬁﬁ
ﬁ%ﬁﬂtakht%%btmaﬂmm—aw¢éx
mm&&m?—aﬁmm\vawawmmé%mmu
&T%&IE&@E&R/&%‘%I*w¥—wa
/&%mmx—y~amb.w-aaz®x7u7u
¢593v7m¢ﬁ3¢g5°XE¥¢ﬁﬁﬁmﬁﬁ
BTA4SAVEERER2 UG EHC{)E?I%%M“C@-;*::
BH, %ht:ﬁﬁoficfctﬁbhé?ﬁﬁgmﬁnk
KBEBsEB280H, %&@iﬁﬁﬂ&i}:%ﬁ;bt@m
gntmégﬁof/973¢8ﬁ£7~£9ﬂﬁm
ST, §RA23~24 EHCI\‘.K%@?‘FE&NS&'E&U
DT 454 Y MERICE S TREA L Kmy
Eﬁﬁﬂﬂmﬁiébmaﬁbhéumbmxﬁmm
%;a—m?—ﬂ%@&bTMKtmxmﬁﬁkﬂ?
USRI RN IZ U ET o

Ezw:1wmwﬁmmmkm7dﬁi>hﬁ¥“*;
B 5 v 2 i@, 1 AU 503 B MR,







5

H 4 B

& 1 £ 312

o BAEIR ot E 8 oo WPy Kok 2 £
222 HETWLIZ. AXITTIL e ¥ IFh
WA EBOEFT AL T 2 WD B, kR
BRemaEy s + T £ . 235 F ( —Bifhicdh
2h oo E TR, B oA MG
= G T S B I S Bullavd £ T IU 1=

N L

w o,

FE TAA T ry . didgegz T oL
JoLEd kR &y v > BAE A, ZwWE 2B
ret i vk, @)=, Bz TILOAAE
oS BB e~ T, a wWAE g N M

BE AT E. b
c,d, e W5 o
W AL

5@ o@is = 3.
P £ G5 fw =
BE T4 B 1 IL 2 =
woZo,

3

WNMAE YA FE (N=FD
-5 st Atk AR T FWOT

Folz > w2 o it
M2 oMIkF -9 %
L S =
Walsh, - power - spectiuwi tRw k.
T3 = 5, THh E A A .
RaxkERe @k iz V/F o 2a
£, E8B W1 LTy o B4 s
T e Shtebh oz,

= 1

lﬁ’WWWW%MJ—fEL:f
g WYWMM
< Hal A
o “WW'WWW VW"“WWW
S

walsh @ & B8 < A
%

£ TIL
kLt
ﬁ?

AN

N F e

:.imm

[ i

MAA AN
VW oL

R+ESA + £ 1z 21 A
s L5 o fhiten e §

LoD
- FR AT

Mo -3 03,
tdwia v, 2
N LILEZR A LT
MEhE-T1R W, A
LR L., SHABER7- 1T aA0 k
A rzhwhRBqENTca2Es5R). 29
T- R 2. BR wlsh- hunection 2 AW 2 W

Fourien - power - Spackrum
shizmik sz A
B W Lb o
Ve®RLE KB,

L9

T few

= T

ERbwEITHRA,

e, 295 -8 oged@lleRnik
B twae=mt. T oo, EE
Re W&, bt amas4 T
A5 4. ThHBITE. KTV B4 4,
Z WAL E S s &3,

earth @3 o

1.ono r 1.000"

1.ond

1.080
1.00107 |y

1.0510

t.ono™

10010 by

4 i e
00 o 0n10 1. 0nd om0 1.ome  ° osio 000,000 1000 1

rav.fm g rev. [t
t.ono! 1.0110°
1.0x07? 101107 |y
1.0m0" 1.01107
1.0a10" 1.0x0"
= 1.0m0% 1.0u0"
1.0110"
UL M SRR P - e one L onu a1 .00 0

v, fut. vav. o &

— 4=




K N7y R+ X7 EF2F FHFA (I
— NAWN = H T2 e )T O KR
z # B xR, 7 ¥ 4
(KRHAFE ) (KPR KT D

NT4X7 - P EREOQONTCEZLIMN 3 oV bR AZERTH 3. N 3x4
TAR L1615 7.7647 rRIELTCRET 0T - 7R » OB F R a%ma‘l:ﬁn
Kt ﬁ@ﬂg’%zlﬁ% L ~o A ZAon W= 1T T2 2wy >0 —2PwF>
PIFAR—S - HIBRECI 2L T, T f -5 ACFNTHA I T e
3. Rirne») 2B (A, b, AD, 1 02r b0 2K d 8 FF. caf

A DAR oy ) 5 AN D F @ (+0——==)Th), ) ¥ 772K
2<de 231 7% 3. 0 A= = A+ T Y, Re= At b= Yy
oL {ém‘—‘ T_Qm—ram - =4, 2, -~ M
45 A .
bt St e | Zo.
o .:‘:+~_.—.: ,;4, _‘Al 2.0 — B
. A3 a0 e
g o #
L'o = FAammesse
-0.0; X o-o | |
:;ﬁ‘na_m.;—?—_é_zﬁlw 1160 & P - - : : -
A A
f;‘@mA #Onlﬁ;\‘f?ﬁﬂwf‘ Yy P PEHIANF I RS (++ 00— —=D b7 NS A

PARARKEF L AT, AR NI —HF R G027 A TaE HHao
BKTR’}*")R/\%{T?.??{JW;"O'}-:?V:/‘& v kA 3. @3}’:/42;@4(’?#7{
““"%ﬁ%%m'tw}'a, RAs ko XOVAFFHE-5 N F. —5&,%42)—‘
DfAgu.ﬂva’_}})g’ﬁad}\,fj\v_.p-j‘:&b-"_/j’/"?v 2. k2 Vk € =1
b‘)f'*\k“{,ﬁq_}v 5 b7 LS P g — baF|FE TR LT P
L 2 A a BLRAECHS . DFUATA - AT RA b 727 THL o T2
© PO T 4<dig 6 Th3 A, Aco2a BOTRWA E I3 EHE
BASRRS by Aok TEe A b PG T, KIEL 32 ForBERT
D)) VB L p s o oy 2B BB BEBEA T 75 9 k53 2 LT 13,

! de

= Blrgeps e Bl3. ‘s . 13 4,
R s “"Eﬁ . he BB L% v0
/%“\0‘7 4 A \\(

= T%}‘_:‘?Z : \_\

a¥42a i’{crr}r - \\
Eﬂ(%‘;j 32 eV & : ---__‘\\1
F-2 Bohr i e

L2

N N— o F2 A \/\/\ 5o ‘*-.\.\
2 1] 2 Tt 43, /\ \\

030



=3 G awss 1G¥ o X5 G4

17 K R
R 7K TR gq % B
RO L ﬁ’:ﬂ J‘ﬁZﬁ’é\%f{:"}i e N3k,
PORHSS IR B PG b 1 F PG L 2 5

38 72<Bz23. ATzt 7
Ll 2,

Ly L 2N

Veaz2v,P,. o) @

Vo VRN (F) & T53hik

LT3,
Fasb s ) el o 7,
7:2 F:MCM?\ Pt j:fcmwi &ftf,?f—ﬁf

(2)
k’ngz‘- = "'X*"“?"-Ta,oafﬁﬁ?ﬂj:,gq

- FlCoagi K cormy Tt —7:‘)j )
= hT=ETsing™ K sin my (1-T2)

tRINZ. > > Tl anBARATH 3,

™

T Hidn, e B b 9 T Gauwss iR
BWgiee @ T2 e, 2809, hY)
)~ 201 Ly s, f-?’:ﬁwl&?f«%
(9s ,hy 2 1% (3) X &)

Iy Frcossl, hs = = Fling

TIHh 3, L] 4 b ¥, ’%\\‘%n‘b‘ 5 *‘}f—(351
hs ) RSO R T F L T #S 3. >0
<31 L 2, ey r\%%? 3R B s
(§5, he) E 1= € L2 gty 1 @40 ] 3
VRNV SN

Bel2L, GOIXNTRIUS NG ity
B e T 1T, e Lz B
LXAR B o Gawss 158 o W) F i b & ¢
didl 293, Lo LEL CHirT s e
Tans o Tl EMTIHO, Tl
a (§, N ) ~gEd1, Gk » %2 18 v il
w3 Pl e o3 &Y, fREuL i o,
e 8 rAES (G, R, (R R) ko
& v L3, ’

—149 —

Eﬁ[’qﬁﬁﬁ:’,iﬁﬁq 3 %19, ;'L?f],*) a f;i,
FeHn3. et Bilikiha , &R
e Bt A vl cEeTs LT3 £
71ha. RKGeHP LA DIEAS T
s T, KR L N Rauss 6B o AEE
Y Fe T3 L TgRTHD.

TI0bk2aka2F %, GBSk
W, Mt KBRIZIL TEVARAE
TP REmTICETHI. M L:}“;?;fﬂ 5
RIET > TRiG -, Rpk/z R 2 Bk
E (TG T, ] RF U (< 74l W o
(G0 o Freo Ty § CHARTIS.

PRI R0 € T aoaN sl
VT, A F -4 2 Bk, BRERE
A o FB TR R4 1Sk 0 TRRI M CE
L33, LALFEBREYIF, {\%iﬁ’f}}?z&%
(<, 245800 maMALIEE % 23 BV ET
paFa, Syl o tkzalt
e

W\Lliﬁfﬁ—m -3"{&1‘?]3 A, /7',}1 /3 Lr(
foa Tle L 2 13, {6 h & Lx‘f*fﬂ%/%
B CE & RE A V) b R Y2 1- b

w3,




-4 RN o F2AE L - B G F f (D)
o AR A = RN A

EwWBpE - Frlia
(PR - #H)

MEHHIABI- AL v LB BB AR | EE. Bl-—BfHTatifg
W7 % HEBEINT£-F K)o B8 | FEAGE 8o BFEEJAMD e oz R0 8
TRBW o v T L KRB TR | R RE (OBS INT) 2 a Blis Eal
M) v dbewbe, . B112970S20845 -9 . M2 =% 04 EMHEke
F9. 60370 F-Frou B I EHE B QI UEIE6ALT 0T T2, L
B eFTRAENTITEDUTE LU, 2o E . HEYO Bl I B ¢ AN LS
ROBNT I WTbrr v IEF L boFH e —KI L. Hicatli- KA o T -9t
U RBRA LA EEN T LT 1 d . TR PHBALBRERXYEIY L
(B1.d). 203t S MAMRE (CALINT) c Kz d. T L1 BUEBLFE I 20 b, L
half fixing depth Zys ¢ 1v7 / - 712 L 7. CAL INT 231 L. K z o 8Bz 318 L
F S hhbZs CRAMEL L bt s s T2 20 & 7% Zy e Bk 7 (o0 F 1R
Anl ABEL £ T 1500 TN (@3), Zuw KT < % 515> N T AntalEB M EE 2
YU Cagn. T4 LT - B b AT M T B Y TH b (Hyodo, 1983)
-3 B350 % mhal fixingdepth Zu e b 9 AzE 1= b L L W4,

WM a) o) g - SeF AL 23, Bl AW — 8L . MBI(b) n VT - ZEFRT
toug BABEL IZ17—% rwesd. M. —HboEBeHE- Tu LI TR
AUECBAA Y T B UM TRt BB AN A0 EERT T T prf
ﬁj,”"’”"ﬁf%%’r“ﬁea. WHW o bAF Tt TR a3 F 15Ty
TIRAOR. AoRlenrfd Ly B H AL I2HRBlzE T L0 C 81 2N
l%;fgﬂf[t:g, 1M T3 A, 1. F 3 half {ixing dePch—'leJ. oo WL E e N b

%(ﬁwfﬂ‘ﬁ,fl#ﬁnﬁM)Eﬁﬂ’(iﬁﬁlczl Téesgr N T W v BE 12U 5.

0Ss2
0.6
Eyp 082 ﬁ 0% i
=32 02
[ﬂ)§§N @.2 % 0 —ta
s w02
o g -0.4
Tw -06 il
E;'D__ -10 -5 (;l 5 LAG 10
R /”“"\/\/J\/\W
9w
o o
o
5 3%
@ - MZ1
0 x 5 = OS(AmE)
E
=2 s HR (M )
= gc - YGI MZ(K &)
g 7 y i e - oy YGURESD
! lcocm a
o’ f““VMAﬂ\/Vmpwﬂ e o s
= 8
© 2
d W s om0 0 10 20 30 40 S0 60 70

OEPTH in meter Half fixing depth 212 (cm)

H.1 4.3

- 1&..



|

1-5 mEAE A B Y b
M £ 1000 F Bl o st 5 R F 4
L EUE - BEE
(7P A - #)

VORI 0 B i v b A 0 AF Elptd b= r R . K7 . K@H
REM- R AEBE1 A, KMF2F0R X923 TR THL. RTEL20m
KBEITTHhLENE ~BEY Lh~5@aAns A o BRTT . FFET Thito &
By THTH & . F7hall fixing depthZav > < M b UL. 5 F 027 (052,053
KZ3,YGIMZI) 3. 1317 —B L =@ f - Ky - 7Lt hovhy, . &7
Nnt-7TERel AL TERY. Btat-79. ZR30FHoBertme AV TY
b. 20008 BUMBEFY bE T NEG- 7 (RELIAT) 2. FRaTHEY
CHIT -] T L. Eilswing) i af v i3 . Ao Te ndud bETvHEED
tBA LWL, FHKB I, KI3 e MZ192 WA NE8.5 2 66.TTHhLGHus. f£nI 7
JEZE52~54" T c iR M LR L 7R L ERAS Iz,

BE N0 N HHAT ) K 5 75 B E BT H b, 110005 Kin bRE< @IZHR, TVUE
HmAE I Ba TR =/ Loook T FRLFI-RL. z(ﬁ&;gg‘r:@]:{ﬂb"ﬂ. K3
10000 K 1=70'An GHKB =LY 4 NoBo i<y . TooofHi 15081557 <-
AWML 3. 50°n 8L X Td 4.

DECLINATION INCLINATION
1:0010AD l‘jﬂAD 2000AD 1000A0
(1]
ARCH. © : 2 | o
d : ARCH, 59 y
=20 : l %0 : ‘I
1)
iy
40, E '
20 ! 1
0s2 o {1 BT, %
‘Wl 5aoy 1510,- Z!7C|y ‘l"_‘jr W
-40
S!loyr
053 L M ,.rrw’\ A M s 4

7
‘ - K Il ’; : NN L
20 f\’\;/\ B ./,-\ ' N g >
’ i 1 o . >, 6380yr
KZ3 o : . ! P MDY, OO0 VLY |
3 ' 3
- 7 4 '
\

YG1 0

B v

: \ \
3 0 L )

_:u‘/\/— \’JS 4 53°9¥'r i :\\rf;
'y o

—~0 60| LA H :, '

40, Vi i T

20 ! v

MZ1 o Y -

~151—



1?33&?{29«|78‘f’41}ﬁ
EdT. 84 T-2-7297. INT7T7
==2-X=7, BE#SPrrY) v 0T s
FEawTBRLETMY A Pée 2 h T . AA
BBz ILF S RILERIDA T2
ﬁﬁ;m&mnnssryﬁnmﬁsﬁ.

TETRRBMAERIME L T- 9 P
ﬁt\'(i;}'z\'ﬁ_

WA - o155 THM e L9 -9 («
ﬁ‘nloooJ a)ﬂ--é/g'r‘b)s"ﬁ‘){fJ
TR T 4 ML F Eo M2 =g 2 g A
:‘1714’1")630f‘.’fﬁﬁx?‘ﬂ}-‘f%ﬂ?ﬁ
HAEER R, T Lt — g B oA 5492
COMBAL ThfiamTy s,
‘*fﬂ'lﬁﬁlﬁﬁilr:.?.'{, vz
>&t2-ﬁ3;ﬁ1ﬂ(1tz¢>i’?:z}:lln?a"
© 2z TUL?2 BTt 4 > FE A tta A M T
MT&ST,@OTA‘.?SJH:EI'?@‘/UEL?@
'°I-ir5$ﬂ1§g(ﬁ1*;§)r._~u1'1,§,

795 %7
258 1 5
%r-n‘iﬁT Jeés o0 |vyo s
i R ER A PR
q_c'”’ﬁbnm?rr:mﬂ:ana. =
GT’giTHP‘)a’ssv'f’)nz;r_'
;m”zﬁ’*"’ﬁc PAAAL 29 7= -2Z
Wt |5 = =
P, IRS= M Nz > Bk

H

= B
LT‘rﬂ'.)‘JLT:, 2 F= i K
Yot E K U542 ¢ gaig) ¢ 5

77 i

SHER MM SS A
,ﬁf%ra‘?ﬁv?Z
7—9(’12f13)ztf1:, PG 332 8

] CNEC)T’T?UBLL‘:_*‘?::/\‘/

FU ANAT A= JATS ZEALY R AR
A2 ZRTE - Qe THEE B »E L
1ﬁanﬁﬁ~éimamf‘—? O I
Jt:-’)’f'*?kl%iqfﬂlﬂ:“-t'lfy
= &Y XY VO 99— fisrvdf (£t
9T H B,

T -9 304
14??%1&:1#5.{{3) 5

YVOBL B 503 HBEEZF >0 <

)8 E A

tk H YA A P
L35G apsy . £FENEFT-9 e
AR I PRI UE 1A S S SRVTANNE 3 o L 4§
¥#Me . 14545 ¢t @5z DGRFS
0 BRI ErnIs) Thair¥d (12
51 < s v ox ), BIE| fETR, FHE. TR
ik . #5852 BMH» 77 7L TN LT:.
HwE rvomaE FBa 77AT7 TITU L
KB r % Ko =) ABF767: X 7 7059 -
P A I3 x50 T T oY 3, (E’H)
1t A TR ed R RRE. X0F
Fn wHnNEaFT -9 CREOTa-
Ly b v 2T T BLiET TN L TR
ALt w3ae S EI1z %59 3 3 kIR
Efor 2T 0RS 34 s

TCEH IR E — 1F

U

. +

§ N

IEI f.JC ﬁm&ﬂ%’_ﬁ—‘—-—e 2

82 0 i = 4

Ny A h /| 3

L EPHIL 7 f (;
- 2

o
—r

e DL AT AN

) b AN A
wmﬁ}‘gh%ﬁ;.}%ﬁ

B2, B#j 1
@902 770D 77 z}{
s

4 0L &4 h I 5 —a
FEr e 2E
5
6
1 r

"47
8
9 200nT
s (]
10 -200nT

147 148 149 150 151 152 E 153

=162~




AV RESE S

L&, AFREHR

(P A BEZEHT)

BILAII83 723~8/6, O BAKHIS2
BB <. FdB 7 7 AR 0 sk Al
% MR ELIIIADAHENITILL 5
TAT = 3

Mot 1 & 5HA89T /) 4 RERYF o
4S8 s 7-2(@ 1) T o dEilo
IBEAE@ 2,379, 7. X,Y,2,
TIT%2 WM W w7 4. R61T KT,
BT MIa. £ EEL. Iz @&
FIIq LI BT LGRF n RDELTH 5.

In2FET. Y55 VHBET 7R
w2 A X, 2HRA\HE8TAHER
B 7S ERNIE - T KB RKL I
T ETEBWS 7F 0L A5 5118,
ib. 2oafTHTAMEN T, TIFEAI<
FLTNIIn., TS5 Erg b3

leats =l Ve

[8

A2H
E | 3
@2

5 | LIS
|
o [_ W
:u’nl-nr—N\

[ %
.I.. ,,,L AWM

ot s W
o] i

\
\

1503210l

-

= 153_

(WER #)

T EEwAEARIR L TVRET I,
TL-FaRHDefTor oSt L
T baTIivereHE Lo NS,

I, b3 70EBIaRIE L TU A
AE¥Wan )T —-33 > Lonby. F
5 7wl BE T2 TT. G AEERT
GoaraThs. ‘

B3 1JF5 78WEE L7 71376 &
AEDSDP fhE 0 B <& S EAKET H
%, PRATH (249 200mIFE0@E ) D
oS, paLBBLI o EREEEH .
KEB T IRy RN F M) 7
ARBES7(2F CAAT A T
NEBAGHS,

B3

2 [sm.n
T L

A28 (AT P ——————e

Z
320088(aT) {

T
=-2780(aT)

X
I20BB(aT) ¢

\.‘ 72.38(kal

SEBB(al —_—

) 4

48081a) -
DEP.
-

R
262, 66 (Kn)
Sp001(e)
4BE0In)
DEP. l

v \\/-
5008 (s} 268.53(Knl)




-8 e 5

BodsE ARAT
Rrx®

Nan (9215, 199280dF =z ht ).
7+ by 7 REBEE b0 c @HE
BBty b, 24, X %ER Lo o 28
BHafst 203, AOGAFNT- 7 o
Ridfsrdth, a2, BT % BRH « &
lfté’:)ﬁ&{:-;u'z%"‘f‘%ﬁ.t 1Tk v

@8 Cerkesli e 3 n3AEEH »ARse
THh 3. tBGoom#BA adike K o 2o NIR
0omofh KA T 3. BB B diken BIP
EAB e i wge T Lo B2l Mabece B
N3 E R ofR4E w5 3. R LI Toom

GERKESLI

P doi

TOTAL INTENSITY

> by TH R FE EBE L - B H 3

é%ﬁ.ﬁ % '# e B AkE T 10
BFEXL

(1)

A.M.Ishikara
ARFLT-ILK

X EFEA
8 & x7&

<5 wandibke AR > joomliz H 3 L ELS R
3. ::-ﬁ%&ﬁﬁmdikeaﬁliﬁf:ﬁglt
W3 . B3 8 Cardakie x>y 3EEARRoH
fev B 3. = - Afxr X5 Bdiked iR}
3 4, Cevkesli % Mekece 1= £t~ 2 JR v Bk
AA T, 2 :wBMB e b &bkt B
Tk, R T A ¢ BBAA T B o
B R Ee T - 945 dikeo BIRAEEE
nE v 53 eBLSHB. LR 3IMNSR
fiEC T Hy ., EF o FAdea TR
Al o PemuiB v 3 2 ¢ 5. diked
- & a1 2 Bd 3¢ B4 53,

® 4 i Kaynaca oAl BRE o BRAR v 53,
A5 m 0 dike <S> 40m o Bhiz B A T3,
‘::l'a(;epkeslu'd)@ﬂs . "Hmhﬁ?ﬁf"
HThtrc B, T & & WA RF SN

<

)

@1 Fhtews S, kiz3ded en hi
=) Y@ z B v v 3 TR EH 3, Bl - a
Be dikee 3L 2 < v,
“h G5 adike® Tk 1 T, B S
ik i T s -9 43 inversion =¥ . T IvF 4 - 9F
Rt oA, o 3 *+ - 9 3 sensitive ¥
l ﬁai\y_n-%.{‘-ﬁ.l:ouz-tigﬁL‘t‘?iEu.
93
D m
163a10°7
MEKECE NO.2 CARDAK
o o KAYNACA
45600 . L———-_
g g )
2 2 5
B _um- .E:
0 4000m B
Mot South
[
810m
650,
1.55x1073
X @3




-9 MAGSATF-9rbfersmsil®2RAI

ApE E2, 1% &
(¥&m) QRIxRE)

10(:1] _timg _ﬁ-ﬁ [l i 3 o0 L o F 'tf vertical component (1800) . 15(NT)
J Nildz. [y

Va5, cummp cmomsmon L W{wf?m 5(%
zktmﬁkfﬂ%(HIF)E#;; %? ( r
(Hiresimairsan asns DD

Gea gl

A3LsnEF o MERBML BT, 5 B({(U““
B, znt&FB L1, BL.3n=sHnr -6

[

fooma
=]

Fan =8

e
\//:\\MF’\\\.—/"—Q

z_g -~ = o -180 -90 D_ 30 T80
17 o%%r T, B H L WEHI "
vertical com t (nT) B 1 : local time 18:00 = & It 3 ¥
rti
- ertical component (nT i

3 NN N7 ; —
£, ) (-@) 2 .* ($9 %A 420 km ),
= %D \\/.“-" S Ao B4 #:zs.se:r!ﬁi
1 P4 o 0
;';/J'f:\\\\ \\&‘1 l*éﬁ'&l.&.

57N *%_ Z|
4oy = o L | //,' . X
=2 _;.-d 7 vertical component (nT)
7 Z W, — S|
10 .' 7

e/
| A(@
NN\ /2

W UGR

= =

o) SAN

| :

latitude

o Sl i
258 Sy

Ul

ek i 7

e J) "/

longitude E L\ E \)ﬁ&;/f/_@

M2:MIFCR X3R&@T Y7, At7=7 L CE2D)S)
tZoa RSTAE LB (Paity 420 -600 | SS=7F o
hw ), 90 60 3
B3:m[mc (BT AL)AHoHMERER, longitude

—155—

o
°



DI Fahisd 2 ks 3 A8t ia

BEERR Oy (2)

DIfeddw3#¥77- 7251t
MR Ih R DA S T RNA o SRS
BE, 3R70} Y RAF =8 TF AR
E ik%k&&bbt—éﬁﬁ'w} e E A
MRS LA H\mE:T m&ﬁ%la‘ﬁ“/‘\f}
ﬁ\_;&i‘)%b“bm?ﬂ"}“.:Dl%r&
E\Eﬁ‘*ﬁ@rﬂenas o, €< IR =&
R ““E<‘tﬁ3m£r3/%\£]2'
$3. T akMuSEY 7 | LT, &
‘33“.\—1"2_{3.‘(_\\;,5
BT - ek, oD T, F S
RE LRGN, D, 2 L INABE L
RN £ 2 R R
iﬁl‘?iﬁ\fﬂﬁtz‘-\zzr-? BRe
ERIEANE T T~ P tqz:'gt,-:
Tya. ~7L1I&8\FAH aD, ax
L 47:'"“# ;'.v‘rrj;v\iitn n%'bq’\_
30\1 \‘%Lps’)“—‘;/?aﬁf‘“:ixﬂ?
'\7’\‘;”‘3\3 I RN - N RPA T RO
HIN, Hihaz TransTer fumctiom 3L T
el Eenza s N3 053y, ®yy
TR ) eTrL, PAIE I

JW= = | a;(x; (4-v)dz

MMM{\VW”MW
ottty

ﬂHreB[

IlOnT

AHpre.

AH

sep.g3 10 15 20 25

AR EAT, AGE -, Rt
L S

7*“%‘*"7\('?3:. :0‘13")43,0\'7—”13;;&
Erde

T = = AcEHx )
vTa3., A, 17 b P 3 Tramfer funchion
THI., o AL e S 7N TR
y, Qi & i
Q, u)—j A @y =T ag
=k, i RAaz. R atiAE v,
A, e Bms#MRE T3 v, FevERA

At vz BTy ey T LERT
3.
Y- =y I BE@L, @2 kLT,

F-3ce L2 9R et vEDLE, L
BHofmAE aH (1), a2 (M) =G f
V7 bem i, AL RHERET IR
mzaBPEBER LT3, ABT-PL
\ 2 Feslredg s kAo H, D, 218TR

> Zw3d, 28203 aH, a2a THM@EYT
Ry, IEZBe Ny - = > ) aIBF TR,
RS BRI H w0 Gy BT
12, FEeG ) a kB w3, M
A, = BB EHENT 3.
o n-,f'r"{‘*vvduwl\
Az ﬂV”’JWl 4 -\,N s
IIOA\'
B2 pred, WWM‘”WA‘“A
rﬂW“"’
AZ Yo, VWM’L—__
SEF 33 nls I;' ;:o 5,

,156_.




i-11 17 2 % B RIP sk o A8 NS

- 1983 %4 A~/9%F 3 A—

B RE - S —

RFEAY  wESMRAT

M (ER - B /783) 1335k T B LR AGEIBSLAR Y ' R TR R

FE¥ BRI AEABRBIHERIRE ERaZCIFNB/NND.
T3, 19184 | Ao ») Sl B g e R FERECT 0 -F8) FrRERR
L. FE¥BT I -Fu\E . ARReKE &Zafto®c, L5 LEERA
FRNAT VI, RBF 198 F 00 5§25« L Faml ookt cd > ESH AL .
Y CAABMI LEMREENT . 9955 vy hfEEsRe saspn ke 0T, R
BRIRKGISBITS 15> E. X 1121219 BhaAIEREATI W, 2 oRE 0.
BHEIAr o FF3RTTo. BHEVE 19818, RECLREN SWE (g8 -8
REFT, = nFIRBBET T - sa st  AR), #EERcEITF0 BARE S
£nSAFHTHY, MAEBRES. €L A2 SREURZUNK. - hFea
T FEDKRATHNRRE HTHZ T5d ) IHRAFTLIRRI nT ke
L9253 9RCEBCYSD) . KPR IR BEMRB 0 kg Aua BEE
RHIBCHAT) T . BRA N REERBlI N Aot ke BBT I o se R
COFERS R LR T AL EARRL o7 d BarliFL T od,
ZFVWECAR). Mk -> vz ,5. AR

..

A
.I
°

s M AR T/
HAT-KNZ o E 3
_2 :_:l' .-’..-?‘th..... o- P B
UKH-KNZ 0 E—ri S S
-5
5 nT
E u.w'.’o. & ol 3
ARA-KNZ o [ Pt e N EE
_5 =
s M -
YSD-KNZ 0o Ehode T uho o™ Tl Lold
-5 =
s
SGH—KNZ 0 ..E. _..'u - -.# l'.l.'c._,.“l...n-b'q‘h..ﬁﬁ-.‘h#"p 4L
-5
s &
KWZ-KNZ o _,_:_.F-.-. ol ...'o-" oo ._‘o.'. 4!!!5-._ . v g i
-5 i =

.llabéla FEB MAR APR HMAY JUN JUL RAUG SEP DOCT NOV DEC fgg' FEB HAR

— 157 —



M-12
= = B nlg Je o 2 v S == 8 73 ZE b

FN—B. BHFFE—. KEAG. GUNRE. bl . Kbk, EAESR
RRAKE BT RK B b B SR OM W

s

198351 0B80=cBMA#%. 2B N EEWH. HEAHNE. AADhELRE
TO2ENBYVELMELIT > 5 .

BEOLXBLHES 320 A MMAE T, HEEXAEELRLIBE. BA®HN3»HEO
MEBnTORMEED L2 (B1E) . L. COBEAELENBLRD 3RBY
WERLBOHBE A rEROB AR EH®T 3.
ﬂﬂcuﬁwmﬁﬁlﬁ?li‘mkaﬁmlgaofﬁlOﬁimﬁﬁétﬂzi&f%t.%ﬁﬁt
RAUBY UeMAnEL (B2H) . chit. 1 962 F0=TRBMAMBORES
¥1tIRH:NEEE!B“:H:JJ\$L\, fFh., 1984 2HOBABETWE. MAEBEER
V. R BOMAEBT1 0 n THEVRRAOBLO N R 6N 5 (B3E) . chid. ®
ﬂ(ﬁlzmttpqgga)ﬁgmgnkﬁiaﬂm;kbt!i:fa6o

HABRERk BT, 2R ABVELMEEEE L., MA®RH 1 » AOMT1 0
n'rz:b)st.&'\éﬁijja)ﬁwﬁﬁ,anx:, EFLHHBEOKR. XETHEHEIMANNE T
PODDB AR > BRI & > TR THETS 35. EIV/BRADRCLIEY
SERURG A e g0

AF (MYK-KRAK) ggu #W vl e
958

1 ocT NOV DEC JAN FEB




1-13 RS N e b s g R0 BRI AR
— LR AT BR R PR —

v aem -
B K AP
HAE¥T B e b >t 2 /977 F oL i E TS IR TIRA» B oo 3{..‘{"1&{&

HA L RETESF |t £E7 3 v H L L By ity R e 1) 878 2L ARARIKBY
SBE Yok e By v | ¢, BT ok W ACERAB B R - RE XM
FobowTFln ity bh o @ jep (B e R (n. AHeREREY 5]

VH4om ) ATk~ 2ty sat B IRL( CARIRORFI B ns vraifBfoas=t
NS ; 30em , EW ; 4S50 ) o § X 81 vt AvaBREr Ao ALt gRE
D BB KT bl w 5 . X\t /979 ¥ i 9% (Lo BE M s R PR
(12Rn a M At | & M= 4 9% o e B n (}.‘.-}.2)

LE I tE VU Rk ER K rcomy |, 92
}}@ﬁ;w 2o0mveo ¥ 4Lt BF | 6. §
e LU A B R EARE ~ X457 3 T
KAgp i ;RN HE D o RDE
fen g st s 34 2 ¥ 552 s » Buko
Pheo BB oG5 Ho T ALH £ 3
St Yo Bl on IR R RAR R
L tako dey - 7 w2he%%o Fna-
v LEEN e YR ERIRGL T K koo
“ IR o REFD B LhFAETL
Pt M s o MR | VKL e
e F-;_;n:h'jf_‘ngg%zﬁxj,

¥ o b7 ,8F /983 £ /oA 3/ 8, BR L, G an e
BYH oz MBEMM e RRE T35 M=43 i | o
Qi&ﬁl‘%\i‘.flo J‘%mjﬂﬁ.&}&-i l ITII’IlIIltIITllIllIll[!
n ﬂ.‘] | T BT 5 A o X A v —ﬂ’i-}é T ¥ e ijt!}ﬂ] 18 2
Fig.2
& ® ® [N B
\’L
f‘v, A p E-1
JFI' /‘l\'q\l‘"\ r
!
\\‘\\ \-'..—-—2\_\
¢ ' o 4 || '-l T uT . ,ll o |J| 1ol ol 4
: Fig.1
JAN FED MAN AR MAY JUN 82 Juc AIG SErT <cT KOV DEC

@8 @A 2} 1] (3] © 8

-2
\\"’S /_/‘/_" ‘“—/‘r,,w\-w»ﬂ

. l oo bl by § L. |, PO 1 —

— -t '_l.l..l. | S

I FED MAN AR MA L, oy L MG ST oer v D

C

—159—



AR b VEIE S, HERAT 0
WRETRE, ARG B iAW
A H 4 IHRAMA L, thried "
74 e vl - F R o BT 9 b
=72 G IKEMAL 0 - L 2,
B L EE S WRP osllp BRI 2
RIIcerEM e LT, BIRRE ST
TR CNEZR, T-7TNiZETAR 2
T4 LERBRER 0L HT %
FREEHLING ) > ) 794 4 ALAE
RBR7ob >HntteMELE 0 T, %
oMELRE T 3,

WT -7zt KEERT O AT

SOMAI RS w1, B6% BMAA
TRERAEFAoRLTRALE Lo i L
CRUTH3, BBELH L vn, LK
1xe 28585 0ur ..

BE, > o@BHO e, MBERW
Eretsoom, kFgsomnilRr
RE L, BREHHA LT, 0B, T

ITFL e 2y mERELTIFA L LT wa.

@EERE @R b >

= QBN i, B4Ry - 7L 5N THEL
SWREABK .0 LS. Ju-7
F225 40 pup o sinit K L R,
FIRR omuttoftRend. B2 o
Thioz - Lhe’k, MERSR XN
CHRET WR, 7ob s afiidt e v 59,

HINT O & VEL TR o R

PEHLEE AHTS

At E Rt v 7 —
LB e TR 72T JERY TS 3
e d, 7 70L- wixfylkgn 1=9
) - FERE 6ALERATIT L 3. TR,
HIZER IR 39, 7274, 97 72—
o et ® ed 3, '

77o0F MO ToAF T2 F TS EE
BEEZIT O, EFciFT 3 2 ¢ eMiRL
E. e 2. 5% 0 3R, RRBIAWEM
BEA0 KT — &« - 2R AHMHE EH R
L7, SREERAER €47 v, a3 0k
HAGE I b m 0K 0 5 EF MR TI R,
ToiFo BTN 1 EHzBATT.
2hird 3¢, KiF1éb mzbHELaAL
REHErEL. s rshoe 3.

2413 BESLENER 7POR
FEP it o 7} ER,

or ey ZNIaT 4| .8
LOCAL TIME(HOUR)

6 7 8 9 10 1N
MARCH 14, 1984

FzE @EErNi@B7al- 65T =83 RS (18Y)



R K EFT
il e

R52F K 2 3% = 2 v T (F@ - b,
Wé2) , ELF -+ TEEHA| =3 42 c°
-7 2&?”5%@’&“7“:%*% C7r-.
TLTZRAME T w @A R
FRIRN 2 2w 17, %R »28%
Bl_T 1=>c - 9 = ’“"-fgﬁffl’:ﬁ‘:’ LA
.25 BN e £ 318553 A
LA b 32 23 A0, 3o
m,ELF—MT;zE;LTarQﬂLﬁ'?{1ck
€875 FHR-HB DT 3L 228 A
7_,kmlzﬁ;\’o-z-attcfi-&-c’i@?’?V
AANT Pw oo TFRTI AL e REg
s

SENLT 2 T ¢t it v, BP 1k
ARG E Founer K8\, T o « P 5B e
2T Lr T AN 7 ke rEr e g 3R B
TRYE L. SO oNFBE I BERERE w7
FERARNI2ERR ¢ 73 « « ;) A K a B
Brrvil  BEIRYE . CT LA AT
d1 2 cZ iz an gy
X% g FFPT 302 A22e e =3
Toeed 3 2BE¥Y | 94 32 - 3. 5202
“FERRT e AT BB o 3y L%
A TR CHes 2 CPUER LT w3, BIBP
HodRead 12Dy 1235 . fMRiho -
Bl T3, By g g s 49 8y 3 - = - IF

25 F- 9 LA LT B B opy
BT WA R A sy i1 5 oo 1
43 .

EREP a4 0T - F (FFT, REC-

~N

1 WMy o AR

! BE (B o~¢, o8 o ~23, 45 ¢ .59
oo~ 1)

! i?ﬁﬁ%ﬁ B CNJSOFF L 4o 2T
"3

YOXRFda e - FHR (4BR) £ 4
N3 F -9 n ¥R

4 CR T ﬂél{x_“i'fi

= 161:=

F-mTAF-702EE iz o0

@ AT fu-gp SR FERR

KRBEA HIREA

CRD. OsCIlo , REVIEW ) & 3J - RECOoRD
c-F 13, oBR2erT -9t R
ey b T2z 902 3HFATIE Gl
3 » CSCTLLOWSS =\ g#qufﬁﬁ’ﬁ

g P = T
C14v>j-lu)EcRT?427L4'°§.
S
7;,1-REVIEWE—FH-? 71
Sorino  Hahpanwz2bel s T
:41:;:9

o

AR E ) L CRTEZT I
o L WRTIP AR St 3y, () o
w2 e RS BRTTI .
o R EERE S e U )
£ 2§ ) Bt s R el aER e :
B orpu itk ?’7‘“%32&1‘:4 ) B ;
¥ 18 e - 37—7:.:%-53_;\1.9,1-.1?7:
@oEk e 2 NTlT 3. RECORD ? :
Femoae GENT -7 Rob "
w S kG nae el Rl t;ﬁ“’f
MmOT- o pyefht-T LECTI . :i
F EToe S0 g sNAE S ft.",‘ﬂfﬁhf'i;?:
B Nay =20t F 3 za::s‘}//)nﬂja? ’44?9
Ruw EBi=8%]3 An :rk”vﬁ':ﬁ“
th 3 .

BRe poo TR,

Z

8 L

» Syt i
5 2 5

#‘Lliz. F'flu\’f.,ﬁ:rzz
= n

(T
Lo & ST ok T s
I N (R ) S oW

-2 5 R, RAYBIB U2

s

mTTFI TR DA

£ 3 | PRI RS e 7
1 Trd SRR Np-r./.zg;..a;s-é
S22 %
Na VvV 21
NilRARE <! 78

2 57 5R B
3 ¢ D E L B$2



I-16

B A

h A KAEBIAE A 2T 9 BAE X BB b1 517 3

KEAF HEA-F& BT OF 7

BRXEE

hi§izd> 2, WEIZBE T3 Kot
BROVARY . BE 12 H1)2478HR T F
2. T2z Coseismic A 0 3BL 13, 155k
SHIe8 &0 1952 76318 9 BRI, £443)
(preseismic Bi ) MIF 59 > S 3%45))
2 hdL21)3 . (217, b /9505
thi 1983 ).

-7, BEC82) 1253 ¥, fpHIET
HR 28 0 BEF( e BRE 0 ) E)
DREIQ, BBIzHITIFREEL 07
NENVZI 79 BERZFUZ2 b > 72,
SNz, BfiiEiza 1)zt Bz G
T3 KRB RFNERER TF 3 THMEE
ATo —R 2613480 % 21T, preseismic
TN 3 B2 1) 2 9 FholT & b5 BE
CHFT 133 Y, BAfI1z21)2 9 F4elf
HRERER Y 122, HniGizan 7, 8
BIZA T 21F, cosetomic , preseisinic Fqe
D R 2N M3 TR R 35T,
NN R gy 3 tOBR Bt

BORDOBAT ) OEBLIES U3 £ 2
z§"bh§, 5‘5”

@l—"—'—- T
T i
=
=
——

T
T

==
——
===
——

|
T

i

LT

T

M‘%é&rm, Bull, Bk

aweEs T FE.
% = 242 1T, Gt BIABA T RIE
lzz yNDH Y @I HERROMH i
lz 5 112, Eere df 177 1 582800 e 2
A0 1= - _

BIGECE 1] Wenvwer F 2 T TRBHY,
[ Y4om2ZFE (T H3. ZF0Y. BIFIE
AEtIz kT T p<, RBEIF#7) Z<
Gh-TRH, BRETIBLaEIT3.

M1 IZ@%ﬁi@ﬁfi?ﬁ? , AR 12

" —He 2 Yo [TERMA 12 om¥oFAL
ERESC 9T H. WE2H)TE
EZTNZ )3 coscismic THIF 107
2B Y, FAC B LAE) BT v (2 FFRGT
3.
UL BHS, RFCLBBEZAETS
REG/ A ZNBb, /077 LATIZR T
HRENFTBEc BN 3. B2 17 2066
REIFZRAN 7> 0HFETHEI .,

Lt S ARERE T2 NWEERFS
539, /4 2FBlFE9) r 2 3FHD
2., BRI BREZERKET SWBNHZT
55>

Weds &7 1952

FRITFAPBLIE frev-2

i i e S =
{ 4 s | ;H; i gzt
EEEmEE e

sl o S
Bes Lnct (/63 B57-D
1523 Bud/ Er..:ﬂ? g LosT ol SF,491-82¢

—162 —




i-17 B g v TC oD i e R Rt SR U Sl SR oo AR AT

BEHA=. TRR. #HNBH. SFEe. KEAT. )N —B. BHFEFE—

@ -5 (WK & 8 ¢ WA R
HEOFSTHELLLI>WC1983F4-5ARKENERCRBAZKIE
toEwEMMErRELL (B1R) . CcoMMTWIE. J8. JIO3ATHW22H
MoMME@REBTOon T3, F1RCRD>5a48248~268. 4298~
SHIHOS3HMUE LB chrEAMearoBAT kT 3425 7Y
IRTPALERS . X P LOFMRIBMWAEIMEMEREL. BLORMBATS
M (HAM) 3 E3EREUTH 3. XU P LokxxPJeaTcROATLH. J
BATHRARKEOKNEI S EH 2. DLEORBRRRESMNATOMRAZTO I WD Y 3 EHF
BARET TR, S RTORMTRAEAEAGOLFELrRUyTwsceeny. ¥2
BB oW RKEEOHEH@ELE R TN, | BARABHEOFR R >R BF.
I8RUBdA 5 70ME. ]9 KRFERBECHET 5. SHAATCORBERAZRS
DHM 12845, 64BRUB2HTONY -2 B3FMeRT. BMARLZELEDR
BEBRDREE TEAGEHELAOLENATR TS, sHOMMTUBRIEERT
JE1AT3HMORUEZLOMBOTbaAT L 345, Ranns @Ak Ed
MEBEELU R OT. MTEL X ZRFULEERL., AHETURECOMBR. &

RAOAMUMMoOMMEAALT. SEREMATORBI hEAEHETIRIE?

\:hiu » ey, e ‘{;,51;4:
v i
A2 e —scpe ial 3= ar PN = /;"?;Ehﬂ{‘m‘ Pxx FY)" frz 9
= T = H,W%'ﬂ\‘[_}}%\q&—sg\@; J6 I8 Js J6 8 U U6 B

nTz.'cpm

\ BN

64

LOG POWER ,

32

2000 I

Depth

4000

I 1 | . .
35' 34° 33" 32 Ell
N North  Latitude S ® 3

B2



I-18

1}
¢

R EF

1953F 10A 38 . Z2 B % o fh 2 5
BH LMD RS ufBB| n BB K 141y
"R e 3, 2oBRizg 5, 120 F 9
BRI H P Cos s YKL C2n, 31:
RER IR ¢ wS0ot - AR BE T
ALy v IBE 53 Beyr B L F -
VLF-HMTH B8R RKE (1=,

ERB T, 0980F 108 = R LB b &9

Rz b LR B R 2 /6 K 1z Fea
AT VL TF -MTHA 2%k h
FecoR o unmetwntl 5o ¢z
t“tg@lﬁﬁkh,t?%LhA%ﬁ
Rrapgps | IR ¢t A~ T .
4 ﬁﬁqiﬁﬂm; 9838 1 A3 ~ &8 F g
UC195%% 29 4. 94 T% 3. %) @B 9
E;j";:-ﬂ?é‘:iﬁﬁﬁku ¥ .2y L

’ B2« 0BH 405 c5 -3

%
2

”éﬁmt-ﬁXMhaoﬂ<é%tf
THMAN T7 B2 e
B g il -

el e
2] .
é’“f'f%ei'ﬁ%'i.i

Btamilr g TR TR R
i']&lll?&oﬁl: et
By . i Ghq P ead)

I R
;ﬁt""hﬁﬁu}.ﬁﬂr;
Pt Re r 3RAM g
BR ke am,

‘7'"’? L2 -9 2
FFH L, e, 2
P B 7 - R
BT HBIRK, BRa

80/10/05
LOG RO (DHM-M)
& 1 2 3

LOG D (M)
1
T

2
T

YRV ENE Y E L F

LOG D (H)

F 5z 7\d\¢,&ﬁ?’iiﬂa’fﬂ)}|_—ag 712
By ® I3 . 25 = RrFAIP

» A g UBR

AR ot Rt a s tdn Fiea

3,
D AP RBX < oMLk . AR
S T f e Ak A5 KA.

o ko aTRE 0 BRI T3, BHO
KR NA KK E L A LA
2 ).

3 £|WA o By o4 U oRE TR T
B ¥ed p e B T AR wE K .
p.3) ofp F o - AP b O AGERE
W WA R s ¥ b7 ) R

4 jem A THY 5 BRI
6% 28 417, FHE R 50N
¥ . 3% 1B = B o5 T'—"ﬁdﬂd\Th‘elqu
Bo 22 iy 3 B8 TRRE LKL
tA 3. 23R o HTRE OB KT
7 (= @iy T R DRSS R T
AR UL, AR LS k3 g5 aRRG
BN A o B e EF o B 279 b &
E s Ty ARMEAEL S k2L AL
Az 1.  PRArRIEERANGE I 1
Gl 12 A Foth KA HRIT 0 T 3 E
2o Mg o BRE L FB (s

84/02/08
LOG RO (DHH-MI
1 2 3

83/11/08
LOGG RO (OHH-H)

LOG D (M)

¥
PB BU LR o RBIL S ¢ (MR o) UH5 et 1 A



i RERFHFEC AR L0RTREORE(D)

EhRA, EE B &k X
CRUK « kILBE) . (HEEK - #R)

AP o3 FIIB S E O MM E BEIE LT 77 » 2 2« ¥ — FERNGKE L 2BME8RD , EEE
BEt 6 A OV TEM E R L 2. 2H . MTERES Rz -k, 477, RESESEALEES F
D7 EAKRE L, BMITIE RS BT - 2 R bNam o, YUDBETR , BREENCREEE y T8
CERAL, -EM8Eog v E B2 3HEBHAT - 5 2B 6N, MEHT Y 7ORBEE614, 61 18D,
YUDTORARMIL , NS 23.5m, EW 24.5mTh 3. M@ - HEHF - sia</ av@BcLd . —
EOBEALLED F ) 7 FE ATHBIIT BN L, A/ DERY 3 R RALE, KBRvE> bo~y FEEE
Fo4 74 2HET ., SRLST . 1 084 > 7L Ch 28OS ENTETH D, 25, SEOEMK R
TH/ A XAFHFR DS (YUDTHBDZRAT, 0.2 nTHUFIOT, 1 0BF> 7AREERTRE
VDT A, MEBTIC AV 22 F — 512 E & LT substorak & 2EETH D , MRITRMEIZ1067x 108
=2.9605R] , event B 23~d2fM T H H , FRMBIE TN LOTHE LTROR, 25, /4 LLAEFIT IO
BEREBU DS, 2 TH MO — 5 & Fuvie, ZF {8 B %712 Schrucker (1970), Everett and Hyndman(lQW)o)ﬁ
BEMVIT. 5, H, DRSO ST - 28 5 HMET 0 B SRS K50 T BHih R TRIFLE. TOE
MTURELA2MFTTHLEMTHY , Ex. Eyk>wTHFARoEELT 2, MTENBSREEICEL EY cad
RADTALF « T E - L > HZAZN0.8 UTOBALZHEERN I THENL , BHOESIED
MEEF->TV 5, B 12,6, 260N > 500 ay « <y hagmd. HIRAM BECT
¥HI L a e NI LR L e TORMATEOFANES TEELTED , BIEHEAREE . —%
CIBUTFCREA0 1T E 20 HEbsR2 3. 2 KO~ bl MESEEEEVTO LI KR
5. ~F &AL TR G THIIKLTHL 75 MEEnT , knMoESEsaEnRicazd. YUP
OMTORRER 212 RT ., RHNT 0 EHORFEA XS WEMNIND, 21, skcwugﬁlw:ﬁ”fo'”
DRE CHEEA BKRITH TH B2 & £RBLTVD,

ssppu'\ :
" B %
e 1080 —
YAB -~ E
.‘» -
& C N
Y‘Ug kb o
TTK f"’ P
L ] (,’
e oo b
JAKEDA n =
o< -
MAK = n
w -
A e ot L
o <———— 26min, s
ol o.1 C
10km ,” b =
L J__|_|__|_L.LLL|——‘—‘—LLL"LI‘L_‘I_I_LLU-H:L"
-h 6o toe0
PERIOD CSEC.)
Bl .2.60.260CR+ B4 > 5 00ay.<2Liokm U 2.6 M2 . BESYUDToE G ET.
TN~ 27 broBEZzo@EERT, HBIIZ010<7 Fronkedd C:¥wb@
— TRL, RAIKE "WE LA, A EWECEATBE

ftiiz 1 SDERT.



—— B L BT R
TR RBRE, 4w
AR E
KRB E RT3 e BELT RS 2o
nﬁﬁﬁn:v\\ngLF—HTﬁiﬁ%
Y HRE I3, MBo By E R, MR
mﬂ-'ﬁanﬁéﬁ_&ﬁ#&.ﬁ?oﬁ-ﬁ?ﬁﬁib
B
1) BLEER, BALEFP 4R C . VW
~SERFIo BRTWBE <, g Py =12
LRPEBL L K = AL B RS 3.
<HEMEx>
"EIREAR B BRS R BE €T,
ﬂtﬂiL“E&mﬁﬂﬁsméﬁgwe
HRERR & (faobd= /0% 16* om ), [m3-0]

- BT <P AtEm L2
W3 o (@3-be]

W—, x4 K -

Ea-n MISHITRMA FAULT  { E7 , #n )

BLFE-MT:=21z & 3 %87 RK1RE
% x5

(2) & RABR /(MRS R Jp, LWE A,
EWEF LB TR <. %9 nfMe
wh GRENS 3 R BB AMERARK
Z2E0 g3 =R B e o >wRBEEAID
< ERSE >

Bk H s b ABLEBRE 9 AR &
HoenegdHn, w2 B XLt , &=
102~ 18 [2om] & @ BT B =t U 2 4an, [@4)

mECoEMEEB. LM< FRABN

HREAs HAAES X e 13 .
PMR <, srMBRA@MA =>0T .

BRMLILEHEFRr>vw_bdt 8S F 3,

oef) ¥ E 4 C981) 2AAICH 16, 1-5

4. qoruskann tET, BH
|

APPARENT RESISTINITY | OWA-K )
o

38 8 &7 8 2 4 & B
CISTANCE FROM NISMITRnA FAULT [ xXn )

/@ 3-b

NISHITRHA FAULT  STND1B

) s
k
R

RPPARENT RESISTIVITY 1 OMN-N )

a 18 Fi
FREGUENCT [ HI |

LA Pl T )

RFPRRENT RESISTIVITT 1 OHA-N |

5 2 o 2 [l E N

DISTANCE FROM W.T. LINE 1 (LB

STHaD S

|

g

RPPARENT RESISTIVITY [ OHA-NM )

B " e

LT FREQUENCT [ HZ 1




i-21

Je dad R Fpk 1 B 17 3T KRR

-3 50 5 E b -

/TP IRNBERB TG DL R
BhERma s, 18 omy TR R,
ARAT  2FLR| FiT 4 b 4 R, -9
BAAEH T T, MEIBE ) o5 E I
RERFTS e sy h 2 v %o o, 38 A
TTRA S W B o 5 6 > BN o
RAXR OB EY B ET 3. 13k
O IRAMEFMRI:, & () 9 7¢6) 1
PRI EHS> 2L o b bt By, EREOK
RR-RZY YR 72w T ® B3 407w 3.
"F@i;l‘é]liq b0 Fo IS —F T v YN I b o
AR LE L 0T 1. BEKE O 3L
DURBABUN T, | — 18 3o, £
DR TITA b b L 1 p 3. &L
BEECEAD |, 73 (WX v,
e bR —E TR AT Gk T v 3,
AMoBMES R, WME o~ ) L wix,
FHRUIIWP LN -2 > Y Y a s b
TEAT It o1 H 2.
NBC7), 2B (&) 348K
A TSR T3 FECHRBEL TS 3,
¥1A C1o) t 438 C /7)) 24
)'ﬂlq:.o- [—1043*’)}\?-*‘:/7‘/“?7
w3188 6, Bu o fdiziz e
S92 THh 3. rto@oR®E (14,
HEC 1) T3 B o B vlvhaig
3h T Bwe, WiFE (4D ba s
=2 - 2 Ay, By oy P06y F
I3 v HmiI. RALE) #3145
A Cre) =3 REHR 5, I
PRFATTH I+, L bt 3mp =
IR TED T ZMME DL T C 6> g ow
Lo R RATIHENRTY, T oiqb8 ¢
Ar T RMeEle LT w3e s eI
BECID, $2F (35 2 By 18 @
AT PSR 2w 37T, BABWicg 3%
Lty HFIR b 6w, e, % (
) 2, A, BEARE =L 1, M@0
REELR - FBAREL - BY, 4

s

— 167 —

RS BMME T — 7
A 1 w (AEMRAM)

‘E,\){J‘%'Evil:ﬁ,'liﬁikxiﬁifﬂiﬂ’b
3= EFLTn3, FE#MCIZ)B
ARG IMEF G ¢, X139 A,
BEEAFF LIy, A4g =83 1y
X2 15TvHi. BB(1784¢, CA
MEA) =8 LN EMon, ELF,
VLF#EORP L, loomATFrR
HI Aok aufohi=trmE L
Tw T

rivo g >G ey, SEM bEK
i ieditesd, i, ¥, RK
sy ¥eeRI€, RTRELCHET
TorivrfiobotRbbh o

0 0.5 |
T \ (
Oe0——_ .
.:-7““ h‘“‘_' |
12+ /2 20 16° ;
8«/:;/. e
. SR |
1o 10— 1_1.1 | A
13 17— * :
~.,14 4 5 b e =S
/[ | \15 i { \
[lB S

l 0 50 KM |

’ﬂﬂi’géo 45'0)3"’#‘/\}\/,\-7}_u/



M-22

A7 E

BB p g 3 MR

REMRE BE o0 2

L FT AR &

(grxT K)

B 3F 0 213, BZ =03 03
TR ) AERER b 0, BT
BEA A0 TEBINT 3 =,

LAL, PHBEn BB E T > o)
Frdw 23, PAUKE &0l sl JBAM
A HRAENRIN 33 b Fes hZ v
il e R F R A ir ol Toa
W= XY 2 NT Ralgr, ﬂﬁm &5 iR
MErEaiBaicmpTeda g
wzn3EaRBuLr ARz B - =,

vz KeaBRR vy 3eRaE
KokFelBiararnb s, B1 B 7R
B30 HIANEnABR R AL R TLA RS 1L
BBt HFa L 1.

KT WIT e \‘

|corn

il

—

I 2aw

MIYAGI
Farm 1
° 200 km)

— 3 ;

40%m

£, BB x5 v 3 AR RAREL
o B3 2B 3cn:, BMASH ~0hn
G s, TENA By RBERARY

- F 2w e A7 FIE R AT
%z@.:)gmh%%e nT. B b3
Hoa, N7+ o HEE DA (8T
)y wE(ASFF) 4L TERH(NEL
w:: L5 FR)n3> T -7 EAYS
natt&pnsd.

pe ke SRRl T 47 L T TLE ZRR S
cx oy RRASE ¢t BEL 2R, 3=,
AT o BIE AT, T2 T, = hekn
HEe & BERE <>V s w4 BAAR
WBE o HH > v ET D .

181°30°E

120°30°E

—
870N
~

o
b 18T20°N
i
—
-~ —
PARKINSON
/ — VECTOR
}38°00°N
Y.
" 0 1.0

———
] 10 km




-23

\;ti—?’_\ﬁiﬁllﬁ’; 1= >

A m BB awis 2 & o 3

-

x4 E Lo
(2o 2)

B oo BAE (reg$) K- A (RaREL)

trm S Breri o, £ HE , M BreR
o2 7 i Aux < ArEdtrey o 2 1R
REYIHAR o 7 o FEFAFRIMR 4T 6 - £
aZtisn EATR 2 fBE T 3.

. M2 % &

Re#in LT:RE B2 iE 2 & v AR
MR L, TRoTF L ik wikd e &y
SRS S L L B, MEE ~ otk
BIEETd 2 x b, 4 ~weoil#nr-o
TEE £ 57V 1t - L, BRAE o d8716Y
33 -7 A S - ,

2, MERR

() TR FHAwrE o0mM 27 v H e
3Rz, ZEMR o &k H - l_i’l\— <
tretedRAg R, e, foh T oK B G
WIEE « o) 1= o3 o R b AT 2 5 R K,
(2) reAbdiid Log @ (-om) v ffe R IF X
(weight ) ¥ 1 IEE Log d (velume 1)

6.0

‘g 190 - 217m
o

[ 125 - 183 m
E 227-319m
2, 336 - 385m
a

o

(=]

-

>

=

—

=

(73]

@ (4)

w

o

3'0 1 X 1 1 1 1 1
0 1 2 3 4 5 6 7

WATER CONTENT X (weight %)

et b B2 £
o 1.

Fig. |

—169=

o TR & 2 2e (1), (2) N TH 203,

Loy €

A - BX &)

Log e =k —mhlyp @

TTTA, BESK, m et LE
R TEEa 08t qm L.
(3) 2E£+eB R s> T A B o s tE
£ 3 redb A4S o 40 ] pseFe)iih e L T
for 3 MM e Hde L v 3.
) EAE o 6

i l: KH-3 k& W3 T+ AR (B -Zh)
o redbdn b e m’i :lt.f{" qmﬁ T ‘—“, =
2184 1244 12 SBE o VI a7 H1RE) T B B
Mz mE Tl ih (D), (Do) BY PV
ot 4418 < SLIE 010G £ 5 0, KOB
AR MR8 5 b 3,

I‘J\lei,'w"(ﬁ]\,--( PO § Jﬁm@ﬁ ,‘:ﬁf"f
134~ AROEEF M k3 E T

3

o

1

£

L

0,

Qs

(=]

[«]

ad

>

=

=

=

]

W —-@-— HT-25 Do

w 35l © H

£ ---@--- HT-23 D3

5
30 0.5 1.0 1
POROSITY Log ¢ (velume )
Fiy. 2 pEAGR AL « ILTEE 2

LIRE



M—-24

LT T b0y A kel o ek S AEE (1)

ABST, mo i, HagR, wW AL, ALTEA, M Lk

(Frhee)

(SRl e 982 2> BT T L)
THR GBI T R ASFIA 5B, A
PP PIBI BBy S kR L i Y
TR, §UeERR bR THRELERY
THRI, AW, AN BE ¢ ELF-MTo M
e g ko, YalbRE 3 s,
AHR LG BRAOBE > 2 Z R L
=,

TTBRIBEE TR 07, KT
T REWIBIC R b T Aot R 1B <
o 1w 3w, BxEhoawhafk< §-

100~200m Lo 73\, zﬁ%&fmit ?r;‘
ELF-MT 232 T Y 3oy, AR v ib i s
RoR e 3 BokeR 1<, BwenBia
AN, B =@, Mebece AR 1= 7+ T
SRTHMBEET WL, M2, 3 =i %A

Mz. B—fo&rianﬂab«m

(UK XFE) CARFY-1-R)
YraRve, Bo s 2gdonidqisrg
BB vt Eriahfagd(LF
Bov o3 g . Beadd F T Gerlesle MR
EITL L e, § 60 gL =L A RATE
0°3 I Y o NE ML L TEAE T
T T A A LAty v Bine &
o X1 ievs O HY & 3. LRE T,
= A bER AT TERE GBERE T 2
S G wrSER T 33, BN BRI
SR A Fe \F A3, 6 Feg THOT w Sic Fay )
= &R 22,

FhR bOMEE - TER LR Y A K2 8]
[& o 3@ 12 ¥ B | e = o RHRIK T F 278
$hoof, Ao r IR RALLTY RS
=A®RN QRO AP ARI AT A, =an
AR AL §% 1%, ETH o fr B o dtje 5 8 VER
Mmoot Eir 2 HiRE 23,

®3. E- Fo—?o.n‘za:triw

= (P H) (& Hz)
- 1000 —— ’
_,;‘———_’“.‘_____ i
.:: t* : . = .i{r ‘.‘; 7 '-""‘": Ew Jr E { 3 L) F 100 % ‘:’ ‘:’ ? '
] il b : 3 ¢ §| 0| i 4 .':. i ..- E o o 1 A
?l‘g 5 : ] , :
; ‘o 1560 7060 $a6a <000 5000 e a® 000 ] ) L\\:
8 4 s R- ?a&r:g_a,tw'v-.. |Bé E- Pa{?a.r[iaba:n.
(P Ha)> (P Hz)
¢
s . ! % ‘? :
09 L g . Fioa] © T b s
B X 3
10| E v +

— 170 —




K25 S s By >witdt o8&, A

bho B MR waf&  wo R, fMmu A-. FEE B4 G LD

(PR BEET) NV =l )

AR, EF S wrs o MEDRE® o mpHa, ARKEECERTI )
1 ERo T BA R EA S W T3 HEFx nv o o, BB, HAE
£33, E@QMEHBG‘ i X W ﬁ;ﬁmiﬁ %Fﬁﬁig\'-;,\“(,_ﬁ{f}a;mlkﬁ-‘ﬂ“fix
PEFTRBERCEEME S R T3 = & cuw ey b ZhTnd, §8 95 B
TS L ER sy G v pBRE Rao & @Te, LR mAvRREE
e . VE cBMMrEFE L3 L o > # DAA>FT>RerEngEgys -t BS
REB3. Lol REBAFF L - SHERE CotnT) oBRERFE I =T
EoRTBB e s mohn sy py ARECH .

MRFARA~10AT @, 9648 Bo§i# o SRS (voyrs 3ud B

%ﬁl?"w', Z 6 149°20° ) 1= B v T LG 3 ILE o BRE (Ne 25 TP H Rl BIFES
KB BEMACEGE , R, Ryl mqa 285 Wke Fg2i By~ PER T
IERO R 5 B o F R L e g p Bt e 403 o WS L o BRE o o0 AR
ﬁ?LT&,&EJ E‘Fm-’(bf‘g_7§;z Zﬁ'ﬁnﬁ{tnéﬁﬁt?ﬂ‘).&gﬁ%ﬂ"
BH o BeaE g5 T Tt wgEs 3R ,;,i-)ngag;hs,aﬁ,-Eﬁ!ﬂﬂz

POMBERT. 2. RaHaBRE Ao ReTs fo BA%, RoEY
ﬁfim;%ﬁﬁmng“ﬁﬁ—mo) EE  wB)YBveBEo cu3.

i W\ Tso T

17 1 28 [l

NOV iliov 1z

7 | JV“‘*“‘:&)W 150nT
| ST

‘[so nT

NO.2
10Km o0 '
‘ 149°20 W ; TSO"T
Fig, 1 Z 7q, 24 8

NO.3

UNIVERSAL TIME
Fig. 2

— 171 —



B 2 Zx - o> b o B 3% 5 — 7 UL

= FU FH U 7= b 75 1372 8

AE. BARBY 2B ELTORBHBN DR
Eﬁﬁﬁ.ﬂ(&%ﬂkn?‘ﬁﬁﬁHWMMT
THEDATWEHR, XYARMOMELRD 5
’ﬁ‘él:liﬁﬂ&ﬁ@ﬁb\jfﬁ%&bn.

"AXUHOBREFMALT. WIEFHEFTMO
BASvomB s s M+ 285187,
BSCE SR MO M. T, %00 % b F A 0
?—zt:'f—-‘j)b&ﬁﬁb. Al — T (15,7
k) BECEM - FMM (26.7kn) 0 WL LA 2
va:—y—uﬁﬁé&t.meoumti
AU=TFHRB . KASAMA 13 1 — F 10 00 He 9 G
ZiT. 0BOn—RAT 4B — 2iELTH
PRERBTHS. w1 HEBRCEIE (K
AK ‘Jm&ﬁm‘ HMBEZb oy FLE. Zh
mb,ﬁm-Fﬁwmxmﬁmﬁ.ﬁﬁmﬂﬁ&
Ewﬁﬁt##tﬁﬂbtw%:aﬁb#5,¢
L“‘*Fﬁmmmmqm 1~5h&BywTIEHRIC
TAXBRE N sk R A AR O F <
KRBk mumi s 4 KFADT NS

o B H (AR BTEF)

rELA D, G- FEE TR I 4 XH
AL IERICRVIEAG S L. HEARER
e d S EEGE A . FH - FaeHLT.
ANl — FEEIERIT A X, HEM kKRR
R FENSH Y. - AT TIRESREEERY
A, EEIEERC i (M) oBEEEER
HLTWAHZ LS., HBBOMX S MALE
W F B R 5 o) B A R e o T
BHbhbhTwadeEbhd.

WM ORLEIH B LAY
. HMEMANEOBIIAT A X0AEVT
rATMEALZEAS. YOREAKROBUE
bt RBTENEMBTAZLLEMHO—DTS
S, BH. T A E — i amungaecik iz
JAXREOMOEAMN S A XAIEHICKEN.
LL, SHOXSI. 7408 —kBTILE
- T ¥ 10kn i 7= 78 35 ch R FTIE O B ZLDH
SIBNTE. M FMEOMT B TFaFE
MUEBRICEETAIEATES,

i |
KASAHA I ‘ ] |
w7

1 I ¥l } 1 ! | | b i 50
;:",:,4oW{mwMTwrrﬂwaMwW—wm{,
| | ! 50

h"'tu_]jl‘-:::vll"l‘
’“""NUII | ‘-‘J&me |

—172—




1-27 TB 55 2R 2T 20 (L)

T8 &

(7% kKF2)
MLFELF-MT, VLF-MT =
RTHb Ty v 7=k 3EREIEE
ﬂ\"i/uiuf)g. I A ﬁi-?r:_}'—{ti‘(} L

FLEEZ e 23 9 R, AP IG = 2T 3
R34 0FMG=53 /4 T H3 -
9 37 Zu ’5331._13-' — 5_’ f?'g:’ﬁ'}’_m@,i 3 v
29F vt, HIALFINE LB § 3 =
tdH2aT, ez 3. §
T n ™, 2488 a -, = ¢
3e,

1) 59 2o 03 LAY ~ ¥ 2 1 Fen
AR? Fiws RT3,

) ERIMB 4o L5 NS (B Kk m)
€, %ﬁtﬁfgnf’(fv_l@;ﬁ g e e b
9% BLABE « & ) AR L T7 v,

M) Breo mIAE B 2 £ 20D
Fe A B Ce KA o 5B 2 43

=) BUARELE @ B1T98.12 Bp5 &« B rc
3.

0.5

RATIO (/Monitor)

ER 8%
(EK#%) 1
S EY GIELAFT, /\),'ﬁg.,\@:;gg
W, 292 iv“'?ﬁ#‘gﬂ*ai K’Eﬁ&lﬂi“-'—fz‘fb
T3 e, Wik R ffrBTEY
THARA wEMT 3 e E 2 s 3. it
t.ﬁ L, Qfﬁu:k 2 (%ﬁﬂ“?'d‘\’i‘:k
g s m Ty, >hEERR
L RESF (Fk UL A7) v @A
~3 TiErEs » 3. 7 LEG, CEER
WE (AR, 73V S0 14
a®X %2y sre0m zﬁffﬁﬁ'ﬁ’.f}z“ﬁﬁi) E
fav o1 EAEERASTH LN R A z‘,_fé
=y -Kehp R z“fﬂ#mﬁaﬁj‘;f;’?
TR L ) _
iﬁ:ih”":f;’-'i’l:%z,:J}_ I'@-‘]ﬂﬁ‘ﬂ'ﬁ;ﬁ
BaA. wERESc-E0TF s £ 827
B e®Ro B>z 3L > F [ 3.“;;;)’
TREB A Lz 3 TREIEDH 2. sr‘%z‘
Beoouz MEGE FEW %39 i
B L 30 A EARsEL 2 L?:--
?3.?2@'3) B 5 h0 ARG TF Lt

TRy MEKFATH S

2

—173—




-28 72227 w1723 3% 9 - o 1282408

M-8 ALl MOBRR WNELIPT, LHHE, FHiioh
’&%'%, Aﬁ%’ér’, BA-G'- Fenton, 8R.M-Jach€7~m (%

Pr1R, "RAPRH/Er. "927:7 L%

FBRECHILIZ ALY 7 —ARB(r 2 v Ve ¥4 b F BB f’w‘:ﬁl’b’ i
,99/;‘}1& YARRNLP e 172, A -2 F 35 V7 - P AR ;7r:;-,-|7b';',?,:‘/+z-:2&,
32;91}'@;?;17:! ’91’%5,’?3?1“7 “f‘?ﬁ\%ﬂ 3, iﬁ’;‘ﬂ',lal 9% 5 e 7 A k2 '/n(x_. ‘
1992 5 6 QBB e n e, Aotk 983525 ¢ Iw @ 75w fiRY
x0 =779 7 -7 e Aprhike s 2 s ARAPAR 0 WKLo IR, BT
_? @ Wi, 93%’,//qa ?..ﬁ?_lg/é,éf-n@féi-n;'_ ,Qz,;‘?ffffa#;‘f A, :‘?21'—, i#" -\
l’f)is’(i’l‘?ﬁ?q 3755 st y-{; P ;.‘;g_agl % Bhowd ,?-J-EF—W?/ v ﬂ(?.f; L) i;i’
A A A L S ﬁ?’:‘?‘jfﬁ?’%%i?%%":‘a- >y 4,{;?,3&']::-4 BE Rl :E,ﬂ‘.
EE TN WL 2 TR @%ﬁg,: . %.].a/'!gagr.— e g:‘b,; az-jﬂ;q,..ﬂ,ﬂ{;_
Cedrr Tapn G it A ooy kﬁjtcﬂf—ﬂﬁ:‘h@ﬁ’bﬂ}ac’p‘y ofpte b ZR 0 U " BulEEs
e, (B3)

COALA AARAY SIDEREAL VARIATION OBSERVED IN TWO HEMISPHERN
Uawenee, Greal Lake, Tasmania
ABCD: dal €F timd 6"
G,H 140m
L
‘ .I .l - . .
...... - % i OIURNAL HORIKURA
H .| .J .l .‘ {3 -
§ :. & @
i n : Mol
i 3 Recording Hut H 003
P 1 [6om - (| H 1
HTS CL ad L ~~F
’ A < P G I :
" e LR i
200m 115m pl
1~ z
A
; LIAWENEE
apt® 1,30 e/nr [
2 h
apt 3.0%10° e/hr 1ahF — T &5
7. 0.0s"
LEAST SQUARE METMOD BASED OM SOLAR DAILY VECTORS
Period; 1982 Jul. - 1983 Jun. Solar 1-_2!
Sidereal
Diurnal B Anti-sidereal Dhr
bl ane 0 Pressura
single
1 Wind velocity SEMI-DIURNAL
sta . TL R
. 9 5 of'E 3
o *, L. ar

.6 {
LIAWENEE \@ NORIKURA
9 sol L
AR

U c.os® L
h

0.08" L &

— 174 —



1-29 AT % . T = 5 -*f:f?rvnb‘q%?%?%

Atbey - v & it
kg Sxdp, £E- B, . Buwbld
3

FoIEA A - o bo EREAR G 0 LIRS T 2. AMei-pEiLE7D
T3, 23 %« 2300 A38 R 2 ias 2 hT 3, R, =2- Giftw',,,z?f
kb s § @k e B 2730 57 v o v )l 55‘5‘*7“"”6@05'%““9 ")'Jf_
PTRB L T D, 2., ARB @, o5 dELo ik, APRia F - e

S, = 224 o RIBR T & 2 (310 /8P a7 s2h @z R 2 (P2 y 28R p 92122 R T
vy, a0 - vd it o ‘E“E‘)gﬂ’;liﬁﬂf, AP 575 20— 1o 9an e AR ﬁ’%’*iﬂ‘i;
ot e RT B, -~ %, AW -vZits 1 A0HEP 32, ?’3\4«2&
AW =2 g 5 Ak - X ¢ v oIRGB Ly s b R T A 59, ,4” .
&lbn’&mm’zip 'L, X 774 7 v 1 X WX -z { 20 6GeV ~ 200 GeV r;ﬁjﬂ;i?’a?
Ak "RTPBE)F o7 -9 e, T 09724 XNA2 CRpF 2 AVIA T .

T4 20wt 0D 1977 - P2 ;""’bf'-"(?.ﬁ]"'kot-', {n\ésg_u?-'Tiﬁ‘l’;? 4

SOLAR DIURNAL VARIATIONS
1971 - 1983

' ohr
( corrected for CG-effect )
0.1%
1hT_, } | | ghT
76 77
B3
72
81 HOBART UNDERGROUND
82 ’/
70 74 '8 N
—T-0.1

76

- %/
83 /
73
§rd B
g1 NAGOYA MESON
82 71
74
—_—
78
/
\\\\/A\\\\jj- 73
81 —/ —+o0.3%

71 MT. WELLINGTON
NEUTRON

12hT

=1Fh=



g B s RF RK#Be5 B Lt o 1981~833F v B X L1z m?
%K L EhE BiZrep hARS EH-F

WTIT 5 BMERAL 1978 Fu kT w65 5 1 4RB (. 1978~80 F( AHEEHBA
HR) 9 KF9530 % 12w 12w 1455, Uppea Cat-Of Rigiddity + Pu= 170GV Td 2 1= 4ok
i}r%jﬁﬂﬁ"jﬁ‘"*f? 30T, SO Pty mha <78 Y, 100GVMTF (= ik 18T TH,
BRSO S ua BTN DL 9 L 27 L L1z, Uil Ter5 5 2 o BT @ EILNEI,

SAT RSO B (- 2 : : - | 1981~83 % 0 F
1978-20! B g i YHBILE e &£ 9
—— v 5 VAR g — S'W 55- =3B AL T 5_9\
e H FA IR
- §5oGV 2 53
53- aoit% L.
kg% 2 :‘ N L g i T IOJﬁ.‘ﬁ“’J 3‘{'
‘{'_?;ifﬁ&(_}_'u"’ A 1% (187, Pu=3006V Th 3, 14T 9 AL L T, ABR(COWV
o\ Embado (130GV), =420 (1456V) TR IS Lo Holek (115GV), London. (250GV),
‘oco"::m(.Soo&v) TR X L1 FvV. 100GV LT iV 200GV M E T tBALT
%a T O AR R Bt i, AT KIBeE D ZAL kKB ) A t_'-**”ij~‘
L{léi“k L) BAIA LY R B3 42 eREL Lo v, 29 dBRK BRI
RALLO B Lo  Roty s fre 5 g skl s L L2V .
[(zﬁo‘?ﬁ‘o?q&ﬂmm He %3 £, Solon Woid, 1= & 3 {23?5@.9 iy Con:/\%?n
Fis L%? C-f@ s CURD? Rigidity Dapmdence Fumetim. ) &, (2 ¥ AT = BAN tied A2
Py M;/Oavﬁ-ﬂ\' ¢, Branw, wa thigg ¢l S“‘#%&"‘?f\“i&fy LT Cuf@f:
T2 4 o go g e © 0PI B Tusads Difunion. 1%, 210356 95 IMF12382
+ Divanal Anisotiopy o5 15855 (o] o /e
th(ﬁ): D”(R)SNGCRJ = (2*3‘)7&—"-C(R) 'tam_@(ﬂ)

Lrgy g
g AN L P TIPSR VS yr s
Jiis. 50 _”f?’/’”"'“’)%bipzo Dy (R) 9 N PN H
‘.;Tf\ AL Bt 532 1 3 3,
1981835 :v‘ﬁ 22, K80 240ac 18835 (7] L o
DL(RY 9 3% x . P EMT o R E KL 50t L LD
LT O SNINES R 1 1978v804 mafclr L i te, v %
Af Aoy v g ° a
?%%ﬂgﬂjﬂ ;"E")%}Elﬂu D24, AFORD 1A% 20 5PH iBA L Ty TEn AN X0 ra |
o 458 :‘l:_"j"if"r']i"ﬂ"*fé?&ﬁc%ﬁj Red ) Iises 2.4 AE G &), 3202
sk g T RARARTGRB Theet ) co k5 A — B, FH(eMS 5T
Ao I 2 %2 T Y hachshaon e LYol D hHi,

1981-83:

o P e s s

—176 —



I-31 F UMy i 3% A5 % e ¥ of #Ee

x%H-¥ R I A £ i

B

HT#z8
R B s xww st oK

FERTEIRE 9 world - weole daza EFRVT ,9 68 ~ 79 Mtw»rf—@:;‘f-%
RREWRM (157, 2ok )3 20 (B LT §R. -X. ¥H 39 dota FH Y %
P KT AR SR A B AR o Bt otz PTRE 2 (5" :
IRAVBR 9 78,969/ 7 0 £ 0 1L, ¥ /WT Q¥R data ‘?;ﬁﬂﬂ"?‘
1967 ~8 7HE 9 70 ~7 3% Fa % ‘t"“'\q!ﬂi@(“r}’é?r}r‘rgi)flr/r{%:p“?w b
v g V) b ( TRkt q&péﬁea—{, i 8 ) .

"?'E] ‘ﬂ"ﬁ?ﬁ}ﬁ datg & X 5 0

AW 4 9. WK 9 clation ca)e " o
fﬁ%ﬁ(d staZiosrn (S ) & 1(*1‘3 T SIDEREAL y N
RETMAEA & K o) k. #1804 L VS o
IL 3 P49 rz 48 (/958 ~ 29) wpr | T :
Uﬂﬁ&ﬁfﬂr‘% VIW 2 2 ¢ g o (# i i . ET—-——-—"‘"—'_'G
1) .

TR RILAF K 3£ 5 AL ovesy, ' T &
LHEA R DG (- )z e RO :61-69 St 5
Rt RAERHA R (™ 282 viih T e iflins
TR ARLEW T om »( ¥z 8,

RALrdada 988 g9 2108 y 1+ ®

MG o 89 Aalat VL, 55 g
e g . A it o & gawih ¢ 9 R

EAL h.n-“?
i&ﬁ% "-T 2, i Lih ANTI-SIDER (l)'
# % AKX
& T - 9HD
UFEDBEL L x 3% MFAME
* TRarlyahpitlod

Proc. 1878 Ind . €. R. Cond (M57-3)

— 177 =



—_ I'L7 - ~h = 3 - e - & Y - N
K532 T B =X 7 5L e RRAT 31 3 o — R R RAS
B

BB/ A B

L ERRF o 3 BRI T £ F
bf’#‘?ﬁ:q—;}:{{‘j—’ -4 [ﬁll Z./ ﬁ%.;g
3 Sphetieal Havmonic Anedyecs Metfel 12
3;"1 o2 Secomel S«o'nla-e kurbc’m.c Cc’\v\fa-é‘—
oot £ 0 P BERe SRR 540
WA RSS2 TANG 'a\:fif*f-’rlé.lb‘;li;t
2E Mg pie, ?&AX&J Hareoric.
Cofroneaddin 38189 B2 BRI 5 &
Th‘L:)‘ Second ZMQE HWWC C‘wﬁtﬂwujff?:
ERBhA R -FER e RSP T, o
RE@, 11665 ~(9475 2 2750
79w 2R R > 2, T B %
ekl 2 ¥R, R, AR

ffig. 1
ROT.NO 1 3 5 7 g 111315 1719 21 23 25 27

1848 PEEP RIVER
" P e e~ s

Tan 29 = =
s -2
VT w
40

el

B SS oo S goe
% n
i
g

M
-

& 3

N
>

—178 —

REE T4 o B30 T

LA s 23z (ERS 30
LE230 Y aa” SR ke 27THE
(1967 ~[969%)a 7~ % Tldm (, BF
AR RE T A 3 VA9 Yk
SEEW (2. FTRI T3, Arr
NE Rz apon L T S E 5 (Ve
GV iR 3. 5 R, ARG (R~
9 eNRELN, = ho IR ILa xS
4L S v TS !};(q;{{( q ABH=2n
Anddhy € 83, Fis. | BY RS2
=4 (5 s Ao i 5, KR AL
TuF L zE L ER)IRe Gy 20l
EAERA SR 3T AHRIS,

kis. 2

RoT.Ne 1.3 5 7 9 1113 15171921 232527
1942 ”r PEEP  RIVER
e e S i
nf‘ 3 -20
Apr B o

T 29 /\n\

a; oo O omirmp e

M o e \1
CIIP o
f A
L oL D™ o
o u ]

@® -
—3
@

o

AN A}




1-33 MBS - k43R o5 B A T HAERE 0 AFhes

¥aTwrrwouz

RE-2 2G-B
g X3

HEZRIHUI NI Z xR L -fRTRERoME R, 2B EARC I I AN
BELZNE SchiRETMTOE, SEE oKL, {aR(LACTFINRE
EoBM2% %8233 & 2 Sz nd “Hhik- R’ BiRcso THEATI S EER
?;3.

FEBLOEE (558D ) w1 84wk (100 E5i) 1T, HhiR- THRFR: &3 ©
Mok 1252 5nm3,

wE U V- (cuV - RWU ) =-5 (5pV-VU) =i
1t $ ¢ = CcUV - KVU — &
DI, 8 Compton - Getting factor , Viz Solar wind velacity , K 2 pei0 Hikk >

YU HI.  Fh, ComiRE B e kAR ( 2X0RHH) KT

AREKDI R0 &> w53,
*akwe T . T = J°-"pig N Gy
Q
s 9 4 -_-_—-—T_m}
J =?QF4§?;[“7-‘;,(CUV-
A —_—
== 1_ ¢4 s
5 = F8)+ P ap (G VY Wl
|}
:tﬂ“/l\‘iatiiﬁﬂ’ﬁ'ft%%(h@“ 20 EAHT YVIWHY, B?d}%ﬂl‘r&unknawnt‘%t:
W3, = fi-.%i.% A(W_EO ) T 250 A7 KILY, §o dyqd:cﬁ‘kﬁﬁd\o wdesi%—k{}:
tokiwd., Dirawso sy w2, AFTN5% 3 £5 12T o grdet ;:n‘@u‘c
FREoRE>2 8, 20z cit@A 2 G0l o gradiot ABEaAKS =¥ TT

w3,
} e [} ( ﬂé\
TR ABR R0, OF o @MU, §tEnekro, X0d LANE 5)

5T 3B b¥e BHA0 BAME 693 = c ave23, ASEHE ¢ s kB E L BRIABR
citEk L 2R T3 TR B 5,

=A79=



1-34 TZ7w2 25— kipitoaiaem bR L/ 12 LN

A;Df - G8EE I
(&1 ER)
77w 2T - RO E BB, 1T L 2 2R a BABBE LD L L TR
&?iammf,@@%cwz%nam&@%aﬁﬂﬂUméo?ﬁﬁmzﬁ%vZE
Fue Y373, A 207 - - & (1) &3, (D@EMUS, (i
TEEHL, ADBBaF®T K- 9 (- 2R, BO ., et D/ AV
N EIRA E. FTRA3 7 aBigd N @M%, BiRWEs, 5472417
ﬁ&ﬁ?q%rmsNF BB T, 2P oB2I07 33 TA - F
SAB . BTGy e Ay - g2 B FC T RRE TN OB, 20,

(1) Simewave (2) Square wave (3) Pulse .

ring 1 Fing
/\/ :core C R : 1eens

A
¢5\:‘

> s>
s

L
Wpsec)dv OHase Xpieec

ARG g AN g § w0 i Efﬂmzaw;(—ur TD@ (Y w2LE3 g
Dip"\%"\'z hoise power o< (peak drive Power-> o}ﬁg phE < T3 Qe

THI, L_-%’iu}?@ﬁﬂ BaBBre -9 Biaibe t%::/(?\ﬁtb'sftéﬁﬂ
23 k3, [\tt,)\q-caf-\a)‘;

”Qé“(ﬁm?ﬁsf«z[g Tu, 3w
€~ eRbs - 2SR, 2 &
MARCI e g L 24054
ADEE L S5 T uN
Noe =3 38 t\,ti}g(p{ 7} C
B3N =g 3 BRD e
DhT T N3 e Dh B,
%Fh_ftv%aqgé%&n’)i: A
qﬁ&%ﬂ"‘iﬁm&{%{_’Z(g -8
N3e@ o g W%k zny, o1 S A

dnve current (A)

~
S
1

(ilﬂfnﬁp) j8h8] #siou




I-35

Rl B - @ E3

(§§:L7Q§§£) Cé&i¥:t:t>
- T A >N BT 1% F = Thellie
R frt Shaw =L zBMA L. Brebi 538
Be ks RBER(T » 7= Tudluila

qEe BER o BE¥R w0 —F B 23
Hn. 3o EMadlicg 5> 2R T,

B2 73 hOER (= & 5'%‘:(@%5@&%3
&=, 306°C m % Loo®c 2 7 (e &
EI:TRMcAEfV\O)‘i\EﬁQﬁEJJQz

HLS7-A

ARM2

1o - LB Aoy Shaw 25 ondl B)

HL21-A
2.0
1.8} .
e0® ©
° ]
-]
1.6 % s
/ 0
1.4+ /’ a/
y b .
1.2 / /‘ 409(:
& (=)
Z 1.0 30°C
= L3
0.8 / g
0.6
0.4
0.2
0. e 0.2 DlARNbORRES 1.0
ARM1
> /il
3o, ARM 9 9 Bp 13 4oo°C 3?, ?t
=& 3o, Goo°C WAE T BA S ’>\|:,;T2M..
B+ (BBER) - 300",4-006 27
35 TRV\(=?

o K EE R 185 h3 Pl v/
W2 iabeD S Fun,. Wm2zad )
03 oy o TRl AREAINPHEXUINE
BN e e Waalco
ST LY —fEeksnd ST H B, T
T 79 & Thllie~ha hER t o ey
= &5 T Shaw 0 i o$zdhdtico vz

A
28l %,

b e ByHesx
L W)

2 e 3

=181 —



(

(

(a)

(b)

AiakA BuER ByILT
(7K - BZEFT) (#x - #)
(BE#7) Manganese nodule ¢ I8 B

o REREFEEL 2 ¢ 9h N B phos-

phatic nodule (F K. #K39 7 FR4E BRAL &

o Uvad, Tasiuh @ o iz £ ).

T D nodule 0 EIEATABFIHE R E T 2

AFt) @F¥FR=-z--3 v EME

BROCSRES N, 2 o LS ML 8

m. I3 cm B 3amT . 2 ARG

BFETC W 2UHHA L IKYE R72R 5

LTvAHS, AR ¥ 58 Tde. 20

o ¢ WA 1L B8 a0 KERS L X £

NBHA, F R T OBRTH KD DR

BECI0ERDLFIFERATHPALF. R

TR, a7k LR BT W AR T

Ha,

BIR ) ¥5BIZNEE0 &> SI2u)8T

LIFR o2 cm B/ 5em . B =25

m NBAREE) R LE, F0tk. &

BIXFITIRARE 1.5 mm o 16 H i< 78

L. BB HIEIS 1,2, 16 ¢ &BITITE,

RERIES o B <ZFNT 0D, M

TN AL I R E G ST TR E S .

2 L,
SPECIMEN INTENSITY DECLINATION INCLINATION POLARITY
uw" )
(Am?] 8] ¢4

1 11.70 20.5 -43.1 Normal
2 6.80 0.0 =53.9 Normal

3 4.12 14.0 0.0 22
4 5.85 30.9 -4.9 Normal
5 1.11 0.0 -26.5 Normal
6 2.69 -116.5 33.8 Reverse
7 5.09 161.5 51.6 Reverse
a 2.06 180.0 14.0 Reverse
9 3.60 180.0 33.6 Reverse
10 2.23 80.0 63.4 Reverse

11 23.95 -112.2 =7.1 2?

12 3.20 =161.5 -B.9 ??

13 7.28 0.0 74.0 2?
14 5.22 0.0 -16.6 Normal
15 7.34 8.1 =15.7 Normal
16 5.31 168.6 16.3 Reverse

Phosphotic nodule

1 16.30 5.1 -47.3 Normal
1 13.68 -26.5 -80.5 Normal
1 11.57 -30.9 -59.7 Normal
1 10.40 0.0 -54.7 Hormal
1 8.12 -14.0 -59.5 Hormal

N Ghe AR E

k=

(I K - FBERL FIR)

($22) £1 @1 (27dm) ThH.
NRMIEF T 07~ 107" AlnTH ) . 1BAEG
kB oEmoon, IRATZER@HNA
AEAL T VA, AT, kI
r(b) TALIVALY T, RFHEE
AN G A 4 D EESEST DD 2 LR
G, @l Thead I, T NTRAE
@5 - FIZMRETH 2 7w - 7 I=TRET
A L L. Zo@RAFEILEAELY Y
RELEARS. Tnsaf-7I1I77
eI add THAa. Z0TERR
KEt N Fe A CEEL R TRELERS
e LT A A KA ERFIL
1T ESH. FEHBEERELRE(KR]I NI
50:5). JoFEEANBRE T TUNRELR
ITTEREFBLDE, m&mmﬁazxﬁ
P IHESHIH 20 T 2 o EAFFRA
NEEBEMMREEBOELEL 9N
IR XS5 v 6 0] S B Brunhes-
LSBT T 2 e BN D,

it ESR(E3F 2 /&) FIGK

WEITL AR L HEO STV 20 TT)
LEEN £ R EBIA O™ HARESD .

—182—



A

1-37

PESUCR) R Z U RN o B D SRR L RN ER R

AFEITIE A v B R B iR e SR L RE R

B H
(#7 X g&=+#t% )
BEF oA RERTL O ENEE 2 S
%mﬁfﬁﬁfk1ﬁﬂmﬁm&aﬁfwﬁwbw
FRORBELTF o bifF - Ko 55
L. =912 2 0 HedC 0 YR 5" DRM A %
MUEIRT O D 2 BN T 5 1317 flowstone
NESL 0 S BE o B o TR o ] T -
IVTHET S, )
flowstone 38t 0 NRMIERE A KUNE 2R T
2RBEFRFILTEN 2905 F 2 5 5
wﬁm&ﬁﬁnmﬁm%ﬁﬁ.wﬁﬂmé
TENPWNEI TG o %) - mtz)mEgN
MALFBERZ T 0T N RM FSBRE v 7 o
IS 5 CBE o 5ty BT IR 5 48 5 ¢
F 2. Levi & Banerjee (/97¢) 1= & 1% L3
EnfER oo vy 4 - g _ - l:t}iRM
SIRM, {t;em R AL B ERAUA #mg O‘C‘Ifﬁ
ToWTA =9 - LT DRKE EME vem
?ﬁ%ﬂK¢7FﬂVK@$J"%ME{7IQ
75—?-—(“%9: LY L Twag,
ewstone o IRM (X 200mT 32 H it 5
T8RT 2 0 T . usonT ;%; %%@m
WFZ €. ~MRM b 18 BR3P KERGHBRE 47
X1

K15-05

73100
e

I/

—183 —

20°4

-20"

FUER - NIRRT
( FR FEFER )

L= (@1) . ANRM, SIRM o KM 2% 15
FR UM CRRT A, 02 BERR
N RN 2N T FIVERI ZLODOD A
W o o v oS flowstonedFEKIS @ 2N
2 A (= 4somT o BRBUST T SIRM f;}i
1B~ 1 ¢t LT NRME AR Li@f\ﬂiﬁﬁ%
st ARGERN T, F2aLeHZ=
£a 2 1 ABRERICT, MRIESEH
TP EETARLTHS. Hgn o 3 AN (2 Flow-
stone s 5 K= ipaA - KA T (U K Hirooka
U971) D EE T TN L nuBLIcF
» Uik
< o FUREER - T. i
7R L AR ESRIE L 1 12 FBFTET
B EEh s oo e I2as L T Sl
Mﬁ\?ﬁzﬁ-ﬁjﬁﬂfﬂﬁ&n’h‘i. =
Eﬁﬁb‘%liﬁﬂﬁrﬂﬂf%&m%mﬁ.
gz

AGE
2000

4000 y=.8.P-
0 1000

E Daclination

Inclination

.
30 —— !

" Field Intensity

Temperalure

3 : i s I
0 1000 2000 3000 4000 yr. B.P.



I-38

7770 EBRIPE G, L s, i,
s BN V—&E#ﬂ‘)}b'ﬁ"&li{ﬁ.m% a1z 7
T WTHRY, 3T 55 1: 271 o 384T
i S Gy L PGPS - SPOE SEERRRE LS 1 & e s
WTw 3, Al it—f@'ﬁ‘]‘%?“?’?ll/ﬁ’q’
ABEBN T HRBaT 7 Ta bR
MECTT > Eal’ YaBREIRET 3.

¥ =0 L9 N e - i A $RTE
ﬁi&’?‘l—mm%@ b\r'ﬁ:)_oﬁ%r;'?v iy
T B zawi, P aBRHBL LR
no e B4t 14,3 THE:waxrvyys
TGTER (0P-2)%2) WA SE AR 4 g
HiZw oy, BRUES Lo~ 20 NE
TG 4 0 "X a2 —2VF H v UYRE
LT T 29 22l o AR 1 =30
HERRE Y | Brfvix3,

5B 28288713 44 o et s L o
MR > 4 > K L - Tog e RIT
3 l%ﬁii«:i?[:@ff;*»\"—%pqﬁ;}t—ppi;,, G 3B\
LGS Vo By - Ty YR TE Ry s ok
o

HL2
Ta-b ss0213073,

ol 1. 9402240785

A & 470
£} Spia-t w.200:478015,
Spfa-2

= OP— 35,75021350%8,
Ssfa

= op- -£300 ¥
OP-2 43.200:4390 "¢

ForUMSE e
Fto— LM

EALEPTT

,g! H s oe VL 45 B, ng;»;E‘ﬁ-?f
1% v VB ARG oE,

DHIET R bRt = 8 5 w 3 B I w5 H0 1o
MA T 22N - g

ek BRERR

(BeX 32)
AT AE R oo 3 e HIBB L, + seRR
SRS R - ATz 538 BAE RO
01" R 3 ok PURES Lk E,

HERE+ SR EF ot ‘f's’_
25 So, 7S5, lee, [, 200 0€ A 7‘?:?”5‘1:
"?,Ei;’i‘.iHEﬁEﬁ uw, e § CF ¢ P afile
st 2 FLICERA T - 9 e .‘LT%"-’F.’I .
Y04t % 3.6 3 SdFaBRYET2, 0T
ozn - ar B s ) ZEFREIN

ST P AT S 4 _picid TeRE
v 33 = Y
53 e PHRESD T, v.a.mh.nﬁ!z
WaFdi=0GY, i aset 1R bl
;S ceht 3, \ " |

3. o ¥ OB ademgTs Y

= -/n-"é =Ry 3T o IBB‘%E
= sy - :?- - W;: %kka 4 w2 =7

B oo AT 2RE)=3B % :

R Saans

— eV T@ 3o

$2 1T T RE T b3 PUsTRp A b e RT
B - ¥, LA E, [= V6 PR
.

_184_




1-39 Ju oMo WG E -3 O G OH o0 & O B & (2 )

%% g ] - Wt hi ¥ OME
LC1S IO = BRI R - 575 - ¥P

5 ; on
niEl (27 3 BisaE -1 9 8 3 424 B) Jui e aEs, ﬁtcfﬁaﬁﬂ?&maulcbfcﬁﬂﬁwﬁﬁtfﬁkmfffz
T, TNOOERMTBBUL : N R M OMGELSHL, 25 5 U (CR/ERELMHTORSIUTBIL T, EnehO—SEMRICT

1, ‘-C N
SER, USDTT Y AT YV MEEIRT T, RGHEDDOESHICHIRD, FIRAILETICOV S
RM, ZETERIEE, 2 OFRREEGLSY IO BE L% 3 0 3 THRY.

H/FIT, NRM &, ZEMiEBEEOR M KT S EhilTF—REEEDTHNK.

=/ & Paleomagnetic data of the westcentral Kyushu Island
Pleistocene v G P
Long. Lat.
N D(E) I(D) P LR Rl ey Sl
NRM 39  -4.5 43.1 5.31 8 ¢ 8.1 1 BT &
cleaned
(100- 31 9.8 38.3 7.37 2 ' 23.9 291 78
200 Oe)
Pliocene
L) 58
" NRM 52 36.6 32.5 3.58 6 8.6 241
50—
200 Oe 34 18.4 36.5 2.84 3 18.8 -264 73
(2)

NRM 21 -192.0 -57.8 5.78 10 10.4 248 -75
150 0e 19 -169.3 -45.5 6.27 21 7.5 90 -83
Miocene -

NEM 52 -186.7 -61.0 21.9 3  12.6 268 -7

50- g

150 Qe 22 -186.2 -63.8 22.6 3  20.8 279 74

5 @/R) <

BRI A R — RIS, YEIRa B, ThTnosis Ensuf ek TIHY
Pliocene @/#, MUMi ocene ®bDMReversedNRNERLTNS: &
UT, DIS0LETHoic. F7c, Pleistocene /iDL, L@ koY
EEEb RSN OB/ |TESERTHIAEN) . o, SRR (AL

B/, 2B, Miocene WEHD, Normal B Rev erseti@%#?b%,'

HIEZALIAR) OfE TN TNRL T < (RBBSHMO A DN TR, prsic o & / BER

1.6 g RMEICN

erscd 2RU

tisJje> (1,30
LST GH4R) 1.57 (hz@)

Normaid CMiocene)

I e e 1 -n‘/\\—usaasu-ﬂ

830820-07

7 8.5 Raversed (Miocane)

v—""—0 8308B20-25

266 300

2 100 200 308 400 500 o 100 e

(~0e>



2 # £ N )
I-40 TN L - MR em 0F mi L L
7 ‘6 j’t,/;f‘a ?1-
- % )
o ‘7?\— 7‘;%&5@ (ﬁﬂi%ﬁfgﬁ)?g;‘:'
wua ,,?Ljé' ?r’lﬁ
- o afe N , 532 i\ q.,»ay;d\/ﬁ |':-7||76W7
%% l:l? 74 " f '/}2797'\- - I"g-ﬁﬁkwt)\zglz;i L7oaT AR 1Fen E}tﬂc.
ATOMBENIVESRAv o0 TAZ 2 2 0l R
'r"'-?‘%tté“mthﬁit.imx;tf‘ii- 4w - CE RN T H 3N
Pl aTl3 WEB A 5 fia £ Fon A5 6 f’ei’fﬁf%i? 1 :
IF ' Aradl domw [Ma &y Z oy =3 I=ifeex i 51213;}? IR G @&:z\l
FprEERUAL Rz, 4, fuily 157 100 T3 T R B TR
CSERTE: S1R 3 " LL1nitﬁ:a@'ftﬁ)iﬁ'li‘liﬂ%m”‘";ﬂ 3 & AR FARBR
REBEMEN CTRAHE ) qpia Bt L 1 &5 - Eeily I TR K5
PR ES 17 L TR N = 3—51:'?,\_-- 0 #in Ath 30 3 M
N Bt dq LR 2R ATy BoZMatsRzan . I7 15 oubind mavement i H o R
BRAMIHATML -3233, 2ok §ra 13 pesto -%P;? S L L) T
C§5ih a B, ﬁi%%l:‘? WU E 4 %gf‘t’tﬁbj?%— ( ft!‘:H’E If—;" = k2 RIP7L9
R, o . BIPE (B A3, wos TR R )?fim@oﬁmr? ﬁ?%{:%@gﬁ@tt?la
BRAAT- 9 2 VBMLAT(RI) . 2 0fRa g Evflf; 2 AR B BT A
e 1HML 5 43 Cefgbyd 17 BARC H&F’é‘? 71'-}(@”9 ~BE oM E
"ROEEBHEE Ly sy 3 - b B 24 & s o i 9 T )L TREELSAIROT
HCCTBR UG RNy b e H 3. < o By 12tein By v o, 8% 8%
H3. =P AT 0 05 A, Ty Siﬁﬁﬁwd%?lt%fﬂ@*'-i;m R, Fgied > k3
CLIMFptrt RBLAT TR Imths £y L TR, RE = bty 12 - S0 BB
R EamA aagy; SN TN gfded 3. % E@Z‘:ﬂ Y
COEHRBon3 g 32 p3 0B RIFE T v 7 9585

z

»
LS
¥:
4

= A%
% 3 Hin s 5 lan o iR
N AYR A, BT Ee R AR oz < 0 Y e, 1< 1 § %
Th I, =g ttp'kz-]gﬁ,jfﬁq%-,}vﬁlfﬁgh.é@~L»L\\ 3, 2 hniLnT

3fE
kL3 gn WAL T 0 B s A3 ad :
‘Ltézﬂ?ii,it‘t..h\“’cﬁ_s'cihssc ;

/

r »

&,
TIME scaggqy, ) ,
W IZU%EN. OSHIMA 15, __.r\—f‘—-..\ - .,:‘;
/“""l“hlma = =

x 3 |
ag {Choia y .
£2 Mmoo £ S
Sui (N) #Fudeshimay)y) Ky
Tz *Daruma(y) 3
= *lda(N)
073 v
*Daruma(y) / \ K
JARAM| 0.9
D‘sg (Darumayyy, s
(Tanaba) (g, i
] o0 20km
{Jaishi)(R) —_—
g 4
| -~

i) = Horlhwestern part
2y 1
(Ce) )\ « Southeastern o

B,

Ne B
L

. F-ﬁ-l
P e 7, 454
T@?ﬂlt&é it 5 b ez 41T
o5
A
l < - ?hulu oo
0 mm Fa!.g %ﬁ@ : F:deshlmu
0 |-




1-41

Hmp-" 8 £ x®
WxE X .
YAEIRBO 5 N oL AR )N
£f 21, Hdlo & Ln(0982) 8 X B F 3 (1993
FHEL 1V, M udrnngo-p
BULES - 1 v 3 = XA 9 = Rz
300°C @ 4o AcHAR: X, (R Eer R
T332 Eqa L. &7 tmkHflods g
OERMAE N QA s T AR 1T A &\
cCERBLE , k020 o448 v x b
FR AU AV 3 E B AT Ve 3
SUARIM A3 L e MBRAL .
Helir 2 L TR s T 2B ormTadh 3
OFH LABEY o B 1L T Luochuan 1)
TRAGCELBAT O §2f 28 2 h 3,
L TIERIN R L RCA TSI 3R
734300 .- a0F 1 lacial Cyele K
83 :¥vvh3,

:67;{“‘515\3‘“’5 @'ﬁ%ﬁmrj‘tsﬁ; T
Hikore ., 20IR0S 2 BE e Trench
) MPWE E A v w4 omds
tHBL . MpFarER gt
Brars 1 ¥ s 2B Tmis1taomgs d
Hllr £ Ler @ XM ¥ - B L £ 4 Luochuan 1
tWwARFPLE vy = CHFH | 9D
- RAMNRI0 IR F 3 $45 ¥Md@ ¢ L <
AHBRIBA D AB B g 32 ¥ amos
LERBFAHER R « (& 38) 4o

. i
L .
-‘I-IIZL:

e x|

P "

o]
| -

-I'

I

1

| |

[

E- -

F B b 2B o M/B%HA

#5035 1% ani e’ Besn®
@R K 57 I REKR wEe#HEA

PRAHRED L k.

A3 0 B o Helhe & L § 4 BE 59
BE e Xe Lagmnker Vf - # .
Xaxd D3 L uegna i@ (O E
Juochuan 2 ) w1 M/BERET T
RETohrAr BRINE, DHRAI
MainrsirgdtofgRhotar
NR O RRERB RTINS, ﬁ,@‘t:mﬁ
@Ry s EBEAL arifad 2o
Huadmrn1ohpu, 9 Hid 71 M6
BRUF T2 EATOGLRRET
EJ;Imﬁ#o;WEﬁﬁamﬂlﬁtﬁHﬂbf-h
7. 2 = 1 fwochan 2 1 Lnochean 1 ?fI'J»B“
Bl-ETHS et ED o iﬁﬁmha}?:&
i‘*<¥;ﬁ3:z.§¢gﬁ|§mr‘%{ﬂ
WAL L bk BN PR E
Y > R @ (Heller § fin) X Juochman 2 313
SRAUCAT &57 2 LA bocher 1‘?414"
G 4@ eHI CAR IR T
L«nwzfiﬁ@mu’x-ag@aﬁmig
H o he L3 kI (DD :?3‘;5

43 F T2, T
fiﬁ"fzi/sa,ﬂwwmaﬂ%g
EY SRR Y g0 ¥
~FIt Az im 3.




I-42 Fite X 0 = 0Bt BK 2 0 B 2t F A
— BB AW A EeAT A ) EE - > 27—
s #-% - ha HR - ER RAH - RO W
(K - )  (EYT£-T) (AL )  (TEELBE)
BENEn hrfitgtitelhAoF -9 3, B AF= k), pWAF G TR
N B ETHY ST 5 w3 (KMWAL et al., 1971), = o 454 3, R AF H § ZH¥)A ), B
BEFH RN ) BB AEFRXBM> £ - 2. Cc20 3. 84, & AR %o O
(§%9/5Ma 1= T =5 E = & $"F % 47 (0rOFUIT & MATSUDA, 1983; TORII, 1983; HAYASHIDA &
ITO, 1984), Bi a4 MR o BREH P AA Ao HF, B AERC 2 0 3 2w 5 510
FEedhs BB hz. FrAFH o ZAFTE D BB Bro = - FAIEE R T8 =t
BES L L2, ot b hMT SFzhCo XN EBR P BRIB)ZE c FRAE LA, E.

Early Miocene-Paleogene (20Ma-60Ma) o $ & £t & » 28 ¢ Facw % o o FLE AR
E. ARNBL2 cBFEAKE tFLE ; RoBd = i3 OB TAR: 903,
A S f‘*"ﬁl <FERB @BHIE >, ® rission track &G § 3 F AANE + R T
3. GRYE, BR, WO ArentB B A LoD 25 KT Baede CEL BT BT
i % ofilx £ E#H, 5% “BfE /e f spinner magnetometer (Schonstedt ssM-1R) 2'"FNE L E o
@?E#L,ﬁ-ﬁ‘ﬁ b= 200, &34 o BMA » stable end point o R N
Folding test z’ﬁ.. ! ;g,g,;; mﬁ‘iﬂﬁ&-ﬁ"?ﬂ%ﬁ/@ﬂ‘% . &'jﬁtﬁ, £ .

MEFB M TIZABTI IR E L2 284N b us B . BHRY
ﬂ@ﬂ:{ittk 9 3 £ 1% o Rock units #4243 (7 vk : ‘% &(Sé [22Ma]l; D=-28, I=57},53K
cﬂ’"*“’ﬁ [Paleogene]; D=-46, 1=58; M #5 v A& [Early Miocene]; D=127, I=-48), BBA
te 3 (B A %) § [21Mal; D=151, 1=-51; GD*[61Ma]; D=118, I=-48)a - % 874 18- = B3
%ﬁmﬁﬁ'lﬁ@,"qﬁa L@@ Ef o Rock units |j Bik NAHB ALz = ((FB wH B
W.T.[48-54 Ma]; D=52, 1=49; d4¢ [, B (19-34 Mal; D=23, 1=63; A ¥ & Al15Ma<l; D=53, I=A3),
) B oo 28 pigh =5 ¥ tilt correctionf®). = = 245 1 &, E:fﬁ'}{%ﬂ@l‘ﬁ‘- i
~ 7 $E = Eéﬁj@l&'{, t- a2, % o 2 ¢ ﬁ“m}*‘}ﬁ'{%ie‘ﬁ /) excurtion mﬁfﬁ 270~ ;1
< 9087 3,

AT AR AR EEY BT, cpmy BAMAY, BAFHA0 A2R AT 38
iné??h'}’z s TN Ny, = aABTR = o 2 REBAZFTE Y o B E0I§, arly Miocene(21Ma) 3 2
L A R RN T AT T,

HT‘F_E_ = B EM LB 0 Rock units =1y, P BAFHIM2 P25 F & TR A2 RH]
DY BEon e B AR ATFT b v 771, = 0 2B o Rock units 2 BIR Y FH AR
B4, oMEBEe4 Py B ARt m BREI R 2 B E Y AR BT B g,
e¥HEI33y, @=0n BB BRRE I - 2 ) Brefy 70 v 2 © & g

IENWWBIIZT L. LT 2 C e W5 = oo T o ALE, E R agrano diorite
aNRM (R BFH ¢ Flig=> 02 Y BB T 7+ 32 & F (GDI92Mal; D=-51, I=50;
GD[1l6Ma]; D=-35, 1=58). R IR ) BB WA BEH o %€ E » — > BF B - = Mshear
zone 0 I T WBEr = MF5 B R ATE ) M FErvt Ul 00

WE o= PESRICBFF a B30 ) REBE |z > w2 Ro #d: § (k. U EAY
B O&RETER LA, EANT, BEABEEB I GT R AR 3o, @BRL
EHREBGATRF Y ¥ (< Early Miocene W B o) TTHels £ .08 73, @ B 1< B F Ko BHY)
=] 9 ”‘E‘IE‘ES?Y) oProcess L &Y M w3 (= 17, mfgjﬁjfﬁ s AT T mﬂf’g 1‘6\
17w ze 'ﬂ » Rock Units z,ﬂ@dz ;_2,@)3&%[ y?@%’g_% CAH e T 5 T .



1-43 PE RS B A= 3I0 oO B 51 [E] © [E] = i oD B LG By A

— GiluEE Y - BAMYRE o sHHEESR —
BE B . RERZ
(AEHAR) GHEAF)

SIS EROEHRIEE . 35 & U H SRR O REERI 5\ TORMRANEERIC OV THET 5. Zh508
B, FREAORHIC AL & ST 50 - AIRERO—IBTS 5. TEOHERRFHHEOEE. AR AN
FECEHEIY Ao inEdi 2 Bl RohEBT SRS XDk = OEEEHORERIEE. IV Gl
BV 5TH 5O 5. 891 6Ma & D SFLLEHSEE R (HAVASHIDA & IT0, 1980), —HEFUE
SEREREOE poch 16 (16. 8~15. 2Ma) wxilbah 5. RURAORANAE® OREERTEED
. COMIREIL. %75 B A A R ED T3 5 ¥, ERIEART Y7 KBCRY 5o R MRAHEL TORESLENS:
AREHALRR E DRILEORIIC L 3. —EBENB | owdZone N7~N8 (Hilis#oRiD eRIEENS
ORHUT. WHEEE L BEHUERIO LB, KVHLWZone NOBRABEEHTLS. LRHFT zho%—#F
HEBEHC SV TN S I HEOISRIR S KR 85 U N 7 ~N 8Bt i iy 32 &l LR
REDBEUCHB DI LTEETSH 55,

WERENL. GIEEEED 1 S, 5 XUNRENO 8 @ity 518k, &Y 4 TR ﬁﬂ@ﬁmﬁﬁgmmw R
10 EOEA BRI R IRM L oo SRR AOWE LB ENRINE & A L F—RAEHR OBV TBIR: ik - ML
Lo THREBEROTERZ BRI U, N4 Oy b B OBRBTRNROBR. 400~6000 eoszﬁiﬁwi*”ﬁﬁ
RRARAPIRES Ny PEMEBZ SNSRI Z LB TR, £h. CORERRMARS O 290158
EORAEBOBICE O h ARASRIE X< —BUTSBY. BY 1 FHTHLWEHERRUL. 400~6000 cOREH
B. ZRi3200~300° COMMEIL > THShRRAAIIEDECUTROREY 1 F RO EHRAIEEE
IBHERMARENC R U ee = ORI LN, N 8ERDY { b ORERAOEADE0~60" ﬁﬁmﬁmﬁm#:;
YERTOWHLUT. NOEKEDY 1 + TIEAON L LV HHI0° trhz(méiﬁﬁw&a‘onaa zozed: B

: opdLH
PRIREED ERRHSHERLL e e 1 TN PSS A o N ab T TlbE > TR E WS EERRLT w3
W

MIZUNAMI (EITE MEAN)

MOROEZRKI (SITE MERN]




I-44 BLRE. BUE-ER L o0 FT.5/0 1 S0mia

A5 EK 8 g
(Rymr-teafty) (i -2
B@BEEHVTHM A BIL ) SbplE 7 -7 136 2L B < G0, R IEE) A1

P2 SR Ty ke i, %hittes 5 EAZEBON =T 5 £, T2 EBR
OERHENENFTRCL 5, % ~ o4 o2 A AE LB £ ¢ 5 HARHRTE
DIRESE 2 0 BB bRk )y 1,
 ARLRBATE FRt e b GRuie9) PG BE L AZ kT D, SEEET
AR 0Tl BB Ay zaz kT rEEABELREC, (2228May ) G
Pl (12 M A 2 3% grondp gt AEPFT7 7 5K) . =0 F (USRS
CUIE) =L 2Bl kB0 R T B (brii, (35122 no) LZBAATHE . HBEME =
TOUZRLD Dsite DO I = 4= o ILE B L %l et S ERB D ,ﬁ{?fg S
2rt Haten o Mith WHE AE L. B@ELo MR- 135 C TR0 BELH 4 7
EROE, 2o, kR4 OHBI MR L= o .

2050 B, FAED st 1,2 (2 50 T UL, (LB A HF ERARPERNT
SEAvOBETH, k. Ste 1129 W 218, 40 Bk BA 0Tt BBE L0 T B

0= Rk o) Erﬁél‘{#_f;\“gg“_, ste3, 4zonw2d, F1EBD LDHl=2229 R EAE
LG RG €35, 7 w5 b Ho Aot 2k o EERAG S A, BLihid\tn),
Aﬁﬁﬁsﬂﬁwzﬁtﬁﬁﬂﬁ%m%mzeﬁm@ﬁ#ﬁﬁ%ﬂ%ﬁbnﬁ.;%mao
TR BN E7 5 4. Fild taatd (517 L 7 2t o0 2B AR pr— TR T % HREEE
lﬁhwﬂﬁﬁﬁﬂﬁ@m&ﬁ@ﬁ%Z@m;%g@boﬁmz&@%zﬁﬁwnims

AL HIE N gt Al L+ 0 Sk Hen) MBS £ 2. b BEREA
a)%%?%ﬁikh:tt&ko

SR 23-3  THERMAL

SASAYAMA (TILTED)

Site Dm Im d95 k

2 80.4 35.1 5.1 223.7
3 105.1 33.3 129.2

5.3
4 104.1 37.0 7.6 41.4

* =[]

- —



I-45 ARG 1Rz g affi o ol

VIR LT, P e = 5T iR ey

(E=.s2 ), (w ) (@)

BEXGoe T4 k5 /3558, AT = 7§ 3 4 PR R PR
2He T ks s2998) o LB 15 A4 zcUTHETR- ST, B
Rz, K-Ar BT 3, % B > w2 > B Y dat WB2

.

f/a-r/ 3163\7: %IL 2 T ‘:‘7/ _{“’-}-’ 3’5‘.1-].

5

f

cBE BB, AR MEEE Ve 2g Lo a2
B 245 - 35« &%~ ,57 emi/3r T BT
ZABHe 1, 2 - 202 FMH)x 3 ¢ ¥,
2afie B o =30 5 2 3. - kD oa
FR)o, 1%e 4 £ 305 R e N
. )-SR W (o 3o, ok
'fiifv“=ﬁ?‘fﬂ?7??”| F2 w9, =

MCnEnr 5 49 }'7}33‘ [ I L A S

TeER 74 F e SBH s Ay -1 F e R
i""—'ﬁ].‘? RN U U AU DHFRI e = o
e AT oAy T #FT ¢ o EAYy 43 0 o
P29 % o L mdi ) e By 4 (1 iy
A PRI A LR A S T‘?f‘ii':"i-)ega';
L, XEH w17 5, 2
TONA AT A f 9w
T3 4 k2% 4L e
K-Av At 5o 7 > 1

AR R,

AN B I T - NI
BT 3 T ?G ., =
’)‘er*g/\ﬂ'aa')

viba

[

X

X4 o 22—
gl }-1 ¥, T=.
P @{1;5

9 *ﬂ"ﬂ"ﬂii
g

R R S I
HG

&) my. i Ty
Alaguetize 5255 = ( 72,
0T, %o g4 ~Sy 72a T ER G Bl
48R /\"i‘rl;/}}——)’}m%’:}* 2
29 % 99 f —aé.’lz";’l/- 1~ % 5.9
V)32, KAy in e BT A HA R e
nAnH s i e K w3, LR,
f’“?l’-ﬁﬁ’; ;‘ﬁ’":gfs\ 1Tk 3 e 54 ]’"
=49 4 ]~n‘§'f(3|1'34%£§1a’:‘}ti-~3"
LTy (A3 A e iE)

Erid FoZiGHEmner, 2, 24— 2
RTINS a3 4 s, T e £ o4
2 A0 W 9 (T T4 R0
)Y E TR A s ) E Ly, e,
A2 tu 1> J/v- 22 w3 ) BT o~ at1E G
R o B N R 29° R n3Ei] w4 ) IS
e oz oo 3,

A

=
7

=191 =



R e R
AFREESoA - o LR & - /E 4, 8
BIaR (F9) - E@sli R (BXF)
I E @3 0 F RARG HE T 2
®TIBREAGHE - AW R & kR
0L LSE DG RIRGEAL LRI R\ L E5E,
MEFTERIEE G ot e TS T 3
LoAnmITET k) THET 3,

(). KA 088 & Tu i 5 BR g G AL 55113,
CPRAWF 0 EEZL0B0m b HH L h & Gk
Aei @ CEujde, 1 4T3 ) kAL G ¢
T3 CRIT- 1), :ppits@a g0
13, AN F R ER0BE S S (X >
TRERF M TS 8 5 ae
L N I ) LERAE T2 3,

W NDELAEK BT, AdSicip
TEAHI%60°, ARTEE $ %20 &7
L B @ eRE wHT 3 ( Rig.2).

<03 Ly, MREIREEG Y, %o @
BInT 5 Ew = KSR 15 35 whk i 7
5(13»-5&@ X 25U 3, 3 95
W#ﬁzﬁ), ST 9 Urderthrust 1= 5 5
HRINGK L3 L s,

VO FaRBEER A ko w3
/aﬂ:-ﬁﬂ(ﬁﬁm, eI a Tl %13 ¢ A
R LTy B A g V3, ARSI G

(o :%\wﬁ%iih@ﬁ%ﬁi&ﬁﬁﬁ (S B3
T hKIr&Bary 3,

\ “ ‘*“K#ﬁ‘@ﬁ?ﬂfrz@@h HIwt o
AR EHT Sk ihw g L5H 0 Fhdv
@I, B o R A (e e 3 @ — 20, <

-

“ 3, . nlEAY t’P%##@fﬁ\g\#%ﬁtﬁ
SABFSES L T ) e 0w 3

Inclination

DI @& o F £ FEIEE e - H o 35 e

© ;Mean direction of NRM from the ares studied.

[) ; Mean direction of NRM from Chbugoku dlstrict.

3 . Present geomagnetic fleld direction

Pig.l

Site-mean directions of NEM obtained from the
Cretaceous rocks in the Chugoku distrect (after
Yasukawa et al. ,1973. closed Squares) and the
5ram$.tic rocks in the area studied(closed cir-
cles).

80}
e
°
e
60} 4
°
@ =2
40} o™,
Ta
‘ ‘ 1. 63
20 ;......, @3 .zr.“
..D:. o 133
L 1 1
0o 10 20 30
Fig.z2 Distance (xm)

Change in .nclination of NRM of the
granitic rocks with distance from
the northein boundary of the Izumi
Group.

— 192 =



I-47

VEME+BaE P =dtoe o FIFEEL
s HALRBEITERE L1, 872044 L » 5
AREBR L. 2 05 o MAFEFR S
LRR LR (T RS 91 =7
). 3F=Lashbia. HLEFEP o~
5P E» Y T o3 B 4% 3 3. ¥
FE» S BT s M ERER 0 —Fa 13 L
P BRKTERE LR, BERL LD .
FTHOERAL T T B o ekl (FE
AHeRPRLETIE ) ¢ ¥~ X3 b & & oxrp
RZBmsHH T Ig .

Ao R. ZF)VHEABETEIN A5 )
&, — B aS LT H o T BB oo}
KE¥lh T, ®wRoH2A=BREFATH
3z, BEEAFBFETMo 3 B te B
nE @Bz ] s %4 pY h 0 2 ok A | B
VE (P2 358), -3, —ifaMRE
BB N33R 20 CW B2 W) =@,
PlLiIM i a, MENYRER L Gl a
RABD E3E . R RINM2E gEka

E 2.

F P& kd o Baid 5
MAEEHS BRo —q9.
e B TwmAlg,
AL W WA,

B R X T AW,
CF sk ¥ 128D

—-193 —

WiElw s + FIEE E B oA FmF R I

-]r X o A
(HoL =2)

AT GEFHTHZ. 2t 5akk
Yo WHEBoFHEFEH 4R 0 T
- dsn3 B (R)r2RA N0
VR B EE) L B3 f vBAF
AEH 0, MR FHa <o
k2 e T TR R 3.

7 1.

297 e Ko iRE 2L197Z2 &
HaF P a -,
W% a9zt EE.

123,



FERAE_EHb 75 O b T

- BHRELLELORT AR —

BEL BB TRIINNEN S E LS - DA
ROBGEL-BEOAHNEASNS, Li~fis T,
SEPORBENFHASOHRAB RS e ®isL
TN, COBBFOEREDNDI LIt T
- PEROVGEGPERDBIENTES, L L.,
THERABREVILSROELEPORERFIZL
DBTFRAMKALZNEERHIZL T (EGH)
57&#-58¢#:$$§aﬁ)0&®?ﬁ>%
c —RF - ZRROBRL SV THH RS Y60
EET27EI3, BRI, BBOLe > @M
ommﬁﬂ%ﬁbtsv\:namﬁﬁowﬁﬁ%
d?"\“cﬁﬁiébfc:tiﬁﬂ&ﬁbko

RS ERBEOF R VRSP oY1 SR P TO
%EH\EQERG%E%ﬁﬁtb?&tﬁE%ﬁ
&wﬂtﬁﬁ%ﬁbtut\%hemamﬁwﬁ—
®ﬁﬂ€é?°§k\ﬁ%H®ﬁEM%%?%f,
?Ntmﬁmtbokoﬁzaﬁmﬁaﬁﬁﬁﬁb
TU%:&ﬁﬁ#&bk%Eﬁ%ﬁ#Eﬁﬁ?é%
:t%%i%hﬁ%t\:m&iaﬁ&mmEﬁﬁ
ﬁﬂvﬁﬁollmtbnozv%scsnkﬂﬁ
ﬁﬁﬁhnti\lto (1980)

et al,

u;otﬁéhkﬁﬂ%imﬁmnjoﬁmaﬁ%

ﬁﬁﬁtﬁ%ﬁbkiamﬁﬁmﬁw—&?%(ﬁ
T&) .

(b)
S
Mean NRM directions of (a)pre-Cretacecus imena
a{ﬂd (b) granitic rocks ( Ito et al., 1980 l\-ritﬁegsi &;}'m
circles: I-‘ac_:h mean directions averaged within one stanl' hown
as an asterisk with a 95 % confidence circle, Mean bsl?m di oy
are close to each other, reetiong
—194 —

LE 4T (EA O IBEER)
HE., FREAZSKTFODOEEN 2B
CFOEHEBRAMIC DL TR I ETHERNE
ENTETLEN, TNRSIIRKEHOY OO EE)
- TRBUHOGHEBRAUIESNELETSHD
THhoi, LML ANIDEHOA LT EBOER
BL-HBESHAYRE—OARERT IELS, A0
EEFIEZQEI I I EETARTES, Ua
SEUFIOEBASHMOSHEBRE S SHERES
Lo, Ao EHosHESHRLEBIRRT 3
EETED& 3075, FEbQIIAESI LR
FremEr@oY LS, FHEdttHEeRE 20
—40° OEZBAZEFTIIVHRENTIEEZL, 23
kER—EEELOOBLUNEONBETAL K
Fuf< oM BRNEEDbNR 3, Lizhs
THIDEHIHBASHOGHESAUEEZE I a4p
B5e., St A adcllE, SHESHG
ERELETHIBBEBRMMILo THET . Hip
BMESAMRZOEIBRLOBEOARERL T
Z2EEISND.

Distruburien of sampling sites and the site-mean directiong
in the site ; Paleamagnetic directicns from both pre—{retacecys
sedimentary rocks and Early Cretacecus granitic rocks are plot-
ted, The large arrows indicate the directions from 'fll'\ll;é;lc rocks
and the small arrows indicate those from sedimencary [OCKS. Tha
area surrounded by blcken lines shows the exposure of Cretacecus
granitic rocks. Each arrow indicates the KR direction of stable
comgenent at the sampling site.

S




I-49

B oa X A

FAEE  (aiz 1 %

Wik 13 30 3£ 2 F o 02 . L1EE 9 (3] FA
B« 24T Grhbr e A% o TR R IAEE 3 A - < B
Bshvaffie ¥ M, srsfikdan - o < b whiHha
ﬁ?::_%([-rsg-?/\)% C 2 v M 3
ARIEZ a £ — % > F T : 121k » 3} £ .
AisEBBD A 4h %) 5% X R b g
R 2 R [ S I T T AN S SPRP 3
Sld 2 B X F R | ®ie oz 4 39 ~ rmafuh
T WHKERM e hozhteibs . 56 b
5.0 e Ak Ao gz o4 W oA op .
Viebs FrAvgm z o Feraz e35 i1 9.
-’;T.-tei,t'r-a RiG iz | AR 2 Irof oK %
CEARL L AV FLIRC £ 4 > KB
SR 22t Ay KTER — b a Kt % 2hth
BeFr s kv o Ll KTE « 4 4 A& o
BUIE ZIE < 2o M A o« FEUE 0 g v £
BY T 39513 4 2 Kol 1€5f 4838 o 3 2 5
P11 BWIARTYE = g v AR . 3By L~ -
Y RL CHFRXA S kou 4 = 1 | JE 7 % y
TRE el ot g

12 T Fier it r -
Aloa 4395 6713 &

E IR TR P k7
A 2T e L 4o N - 1o sw) (09
TEEEY | a4 § ] 2B R e e
L B T R O I T R L
‘::f;*:.‘ﬁAwE‘Eﬁic(’?H:Jtﬂ‘i'dx'bﬁ)?
gz MzE 1n X 5 2 KA tER o B <2
Y SR R T T
PR T E R 3 K2 = R s b o% R et
EOLUNENUE 7 3PS NET AN S S N ]
HILH T8 » B Th Y 13 1244 o0 S B8 \ = de 21k
Con FAf 46 4BTE « «v 3 ) a4 w5 o0 3 < Lo
Fa AR A 4EFL B (9 0 M) oz sy 4k T
A KRR kIR 1B v 5 4 <
Wt ~ ) v 2 @ e

L oaF
a1 fi B 2 — 7
”"”*"&&ﬁﬁxLIf‘:u-:?-;q,,{;rg_.—_
Bl 4% « 72 0 N R ATy
o i DB A 5 - e a Kot | = 4%
MILtE ~ (e = 2 AW By~ 2t F T F
THEREER R (o, o9 K% KR
G AR FhRr a5 A < . AR 1 > Sk ik

—195—

K 7= 3235 v 3¢z 2B tH v 2 Wik = ~» o 2

ZRER 25%%)

e BT xR Lt E? & ok
tho fEa L s R ok | 2 FEMEC B
ESL I 4&XﬁvAﬂ:"7;"v¢krénﬁ'itﬂ
1A g T RNIRL B MBm TRy ET
L % oa ARG EATCATE S | B
PRI S T AR
Fo =Ty R qga ke @ik, o b
g+ kit s MABR aRek. BT
mA . §EAC itk = Y T Y R

KL 7 %y ¢ ke @R 3,’!*’“"%‘*;;&(?
(F {w

L 2 v 9

AP X e RT eFoz, S
£ ibahe  iashoc @ik, seshiEe D
PR T 500 s o

A, 2h2T k4 ta?h-’f"”’"'r
Tt v o e < Ak MR EEASE R
bt m b sy e A
t;\ 9y 27z 7 13 @Za p M kI3
v | Htrfpe BA KK T T/ s
7o ez kT, .,t.a.:the'stts:
Bion E i - B & SRR ¢
& A [ #5 1¢ﬁ1‘11-n|—.1'$5 i 2 ;:‘(3‘
1Lz,ﬁ&knfvar*m" ;s
@4u£<+ss¢f4ﬁjf;;:ﬁﬁ
47¥m 3T -z.x-ict:;:ﬁiﬂ‘ e
16 tp < 16 ot ";
o i thsh 5 B 2 i S HESSHERIER
s« B 2 BEE P R +"7f*?1;£
Lok ABLa A E S iféi"’f’g
PRI L A
Hax 5o r.{n’:f-ﬂ‘l’ T”Tﬁlvﬁ.”-l"zfﬁ-’&'
Lt 1 T 2y ROE ..4#:!;(&0'@?&.
j&?ﬂli?t/l?z?"#ﬁ"‘“*ﬁ“—""
B (0 e TRk s 2 4 o fbHEIM 3 AR
oy o ER T B o ¢ . sEn
P N O FEdp o 3T 2 3, % o2 AR Lo
x o . LW KL o k> ki B oS
L2 LER . oo THRE B DY L2 7%
s k.

P e Bk Vo



HHAERL-H—r 2@ 32k 1) | Hsk
AFBCSORET AL 2z BWH A RN Fr=71 2
YL OMRNGEINTE L, o> REHL. Wik
KA AT 76 VF 3R B3P 0 S o M
Zind > T RFEHN 2T LE-To L2 T
HB. L4l LAWK ire-b2 EEdehy Sotn
L2 TDFRIZIFL A Y72 0T s 0,

FART1E BNEE SFET L0 2 e~ 0 >
7R3 BBIR 0 AN VFRES RS 2 LS T oL
AEEL . FH0 20 2 42~ ok 0B £ ARUREL L
OB TESEN DL S 4240053,

REDE: A BET. Hrw 2 BEAAF T EA LS
ILEE 5 (0 1350°C) %o F vtk SAED 52N
EWE2¢ | (~1300%c) %oMEAA LT,

B. 8452 - LKt 2811 b= LIl
2 kbar ~ 15 kbar, 1050°C ~ 1360°C 04142 410
}‘—ﬁpga@f{"?z—7< . BE L.

A B S roBA D < - AH 2 AR L .
AT R (FiLk) ¢

#:Eapa NN a5 BH 257 © melt
© TR A s S Nan T racion
H2EEEAIZ -,

BX: Aog%
E@2 171, D
Bats b5 LT
122203 ARtk
7 Ar~ Xe 0.1
'ﬁfﬁ 3 He'Ng"l.@
Q.o0f ~ o0.f k2 &4
Vo tio B3 1cF3
It fodr E3. tLoHzmERIzT
A3 HZ M AHBE B FILE B b hBRIZE
ZEX 933 LA NAFHIEHTRANIIT-

o

"F= {'X/“N)M./('X/"Ar]p

M Byt t TR Y LS LR 6D
i 2kbar, 1200~1050°C, 26 hrs
5 He | Ne | Ar | Kr | Xe
B.a?! 13 A%
Z'E’f ﬂfé‘? B men| = | 05| 062 014 |<055

THE I, f&if:ﬁ'}
AT ERNF2 Rl BEL£Z+AGCTED

ES Py
:‘E & }?
= & tt
HZ 0.1 —r‘%gg;i{,%__ #?___—
£ gg 0
f’l :
0.01 ]
; Olivine
0.001 “—! f

Distribution Coefficient
noble gas concentration in crystal
noble gas concentration in melt

B1. HEFEEozTE

[ l
1 atm , 1370~1300 °C

t

He Ne Ar Kr Xe

M2, KAJE.:&RBHR (He
~Xe , H2, CO, ) BEAY = 1¥
-t S e fEdh e 2B H
Lk ko i o ok peihdl

Al - PEMERLLD

0.0 papPESILHL (LR

FEITT ) ED
#1450 14 FEFE oA ( BosC & {800C)
(2 yuat Jadk,

FLF LT 5< Abh 7 DBUARE D — 5] ($biz 7 A7 HAK)  open Symbol o total '3

L0 B LT 3513,

closed symbol - high T. fr. ‘m.,



I-51 BE P oy ABA Y — 2o BUREFER o

Bowz ANy g - >EMRLTINY
BB
th 75 X 38
BRaod e 8Ny 3 cE5BPT Y, CKeSELRLA LEEJTIEERAT
e, BEITB “He , “Ar, "xe £A T Lot H B, Lok Do BRITRENE B 23,
BEHAB =M e o 2 & 2 baLD,

S ol 02 7 S a WA =X I, —;_'ﬁm%gq&?ganE%mﬂ;ﬂL%ﬁ?
MTukrtoT i 205 ‘_mé‘étﬁ;lﬂnbﬂ“z|3ﬁ§_|ftl:;l‘?'3n£_4§5‘1l- r KT, U ofs
e dld = 32 20 wd | BED D He  “A, BSXE“‘%Q?W%”EE?E%5‘_Lﬂ\“&:£
. bEHMe T A3 <583 325 3o :;E‘F_ia?-]%n =131 »3YKRIL %‘grb
B,

Bl o » 3804 S BT R e E B rfe o d® By iesdlsSai. 4 %03 Bl &
SEHTEREL T =T T R RS S5 U AL LI T AL L SRR -7 -Ea okt
R AU AR U BV SRS I 3 U g SN . “Ry: I3E‘<Cfml&"|]€uy_. hg’,;:@{ﬁ-it&#ﬂm&”
e, “Ar, "X o BNVE 13 -k B, 2 03, BEFEadIRPEEL X i
Bk g T o S e 10 < o 4 £ 313, Ar Xe o Hel__”—qs-é,gj\ﬁ,]mf{gg {&h’t“h
Xh, Yo v 5 4 503 . s e BB ko B 5 RHRRHTL 04 r S, BT IHR
Br L3 BTSSRz 2E A9, -

EMERK A =3 2 3 D 4F TR o o 2 ¢ AR ot rA AL £#51E2 T3 e %
Z5Md L EE P =BG > ARV BaHrzes $79 v, ﬁ?)ﬁ;}i.ﬂ?i&ﬁ‘”_
HrzroBondno BEo T - 9 ciarbbt, B 9T HTLORED
P~ >EHR T 3 v 25k D,

BB 32/ 9K a7 — w4 or 9 .1)19":?é_n/\"'):b)ﬁ%"ﬁﬂﬂl?ﬂﬁg
1r3@8A D7 2 ( Allegre ot oll. 1983 Natare 303 762- 766 )2 T - ?"-ﬁt_l'"“’
%"Tﬁl%’ﬂ%\fz. BT 213 3 M }xJ:_,g".;_;.u-;_“JE n;xe/;aArﬂmﬂ\-' @%ﬂﬁ(rﬁirg
{HFFEA > 1752 2 R SR> 2w FRT RE. ;oﬁﬁm_tiané{affh?ﬂ’“m"'
APILERLZ o 3,



1=52 ¥ =235 2k Aa3-F 4L 54 F tba

Kb a & &= 4 s
e B
dy T A 38
T =+ 92>Fa Fiskenoessel EFoo4F s3I -T « L5 4FaFHra 2iflne
Y2, KRR Yo R RITHL T, B Xeo BHLAF A EL T 0D 2 e RS nFe
2o R 5Gr 5 BonE T/ =V T4 FaXeaRmAEXr > T Pye =L RE
3 BoXerBMCT0355EBA3y . 5HED BT h1e3 ( JeSfrey LEIDR
LAl > agF = 9’2'36X€1L;’dLZfﬁ¥%‘TLlﬁ_L T M 3L 'JGXGF""‘E":?FII\J(’ 7 oh E
ﬁ?‘*'f- I-=F4 X2 FaFT-F < mnscen BV K, Fiskenaess et 5&» >4
THRERS Gt e o el Bl T NI N T - LETF ir:,:tl_:‘f’a‘3= ]
ik H*ﬁfﬁrﬁﬁi 17 Pepin x Pk.‘nne\i »fafo AT = 7 o flkAT _‘7‘:‘%"‘ =, e A A
BaXea FULAANRE o -2028 ¢ 3 . Pepin v Phinmey 17 . o WRMGNer L2
ﬁﬁﬁ#ﬁ{?l; F3 M o ey oo 9 F . ,j oK Bo Xea B
P 0 BAR 4B o g3 B fer b, THBA Ao Xea K
%#ﬁaﬁp“ﬂﬁ‘a‘—h]ﬁl Lzw 3,
SRR Xeo T4 7 Downing £ (1877 ) 1= § 9, Josephinite s ¥ THRE T
hznd, REOT - 2. FEUARN XenAX EH = 779
T-TFA T 54 raded ) Boers Mhus kU U 2 BRBES EIF FrECTY
M=, e ey MT aB 5prpszv s 2 nd, tLEHaFt9ping, Puo’a -
T4 X754 Foddhe =, EARAEL T hTuor=r 33 L, Xea B dbfir A2cwT
?:*k/\qmp‘“"g-‘rzﬁ—flﬁ tepcTremn, (¢ Ly W3 T, 'Izzﬂ‘-’f{"*ﬁ)ﬁw}%er
114%;;);;:G< TWTHSTEN . =% Ba ‘HeflHe ‘-“’/4\,/35/4‘,-&!1_ Lt He, Ar
Bs o my Rt Gl FL T 3. BT ) RITREER

ITENROEG . BN Xer re st K 35005 B AT I, Py BL e AL b
o sesta e g

- SR G 1 O~ I 8% 1 = cux - L 7t F AN 3 s R o F T
\arn o 3 't‘?' ' ﬁk o éﬂ_ o e,
2.7 13= 3% 13
.7 e 128y, 123, -3 Pye X< Xe Xe
IT4TS4F (2@mA) 0.23¢ 3.097  o4fL  Au9/ I 146 /'"ﬁ, =/00°
g VPRSP sy By 'z 1 #d
0.2/ 3.s00 o.ud] 2470 3482 et s = om0
3 EZH4k (D) 7 ud §< #3 #2 7%
il t 0.224 3./2/ ouUF Tuss o094 "t =/ o00°
3 23 g /G ,3 i
#fare s c.g27  AMF oy 2500 ¥/ #1780 =/ eo0
Tﬁﬁm,“;‘i\ ’ 23 3 /G 24 78

2. 217 2.498¢ 0.4 ? ) 39¢ 3,036 AIEE = /. co0

ez FAr (I) 17 ERELR <177 23

-3

13 I-TT 54 (g a)

Referemces

Fetbery G970 Nature , 233, 260-26]
Dob\)l’\inj ol (1977 Geviews, T, L AL, 2/9-229

—198 —



Ve 224 5 ps w7778 22NWErb o0

Kb froe FEE AT oA R E LU
A —F , A A

_ CH K- #2) (i Fh £ #)
ol A e r T R jzwﬁ;qvrh't'{rr“ijv-ﬁiﬁIz. 10 %5
HIRSG S Ty Ty b R FOPENE G 2 T b Hr b2 PR Ao
WAATEA T W~ S S o\ﬁ,f‘}q;{;’\\fﬁ -1 /~74§7r-ﬁ!fo< VA
2. :"7'51 T7 76 - TNB k77 g K v =TH \ﬁ;mamy.m%.qu, AR
IDEZ}?iA""ﬂT»- KA e B 273 iz wB o fodir 22 7/ -IKT o
XXX, SRIT N TAXTART o £ FERGFT S b AT 7f30T
/6, Ao KAty v F w3 A GR BB f Ly HRE AB 4 F LS PUPH] T,
Y/ e IS AORE (f@/ﬂ[i?\‘;ﬁ) ~ g (B (774 X0) B XRA~ LY § 1V
5. ’ﬁ’l“ /A Pk AOR B & S ( Zomo) -~ Dy AHT v AR~ LY P T
20 by R b RIS R Rskty, Thslee da Gonba $77KETRE)Y
Y/ e L & ALORB A SR 19 Y SR IR R A S Rl 70
Frdd a3 i aciod |y %/ %e it AoRE0ILE) VAT Y i £ THKTT
bR AT AT TR Tt 32wy, (R h et v, Rk Fifrrqo
g b ATy by NI o w g aB BT b T80, i
FEWT7 /K TR Ea fi{ai b7 1 O R R RSEE RGP

’:{ﬂz YUk, VA Bt o owamire &1 R 17 B A oA LLEIR
AR a o G A ERRE T K =V b8 andemmdle 55 LT IA
A sl R I I L LA 2 o A 7. Al
W V2 o3 27797 WP 0 A ATy o AR R pon 2oL EIVET
w 2RI PSSR PO A L Uk fm Cr b YRS T HFA » B
ARV A L S T T gl e 7 =falfTR ~7 Y (“_”J{‘/)
X" B e/ b R ST Al ;”7 YK T W AR a Y/ He LA gsEne
v ASra B\ g T v AR R D, Sy YR, RS P2 & Ik 7A

Mo BF S b *=’¢‘j AL B3R T oz pofng 2 TR A5 A
*"5’%‘”5%‘ 37’9‘] . e =S ;/,@70\47—4;:@_4/\ o 747(&7}‘%‘5{%{/}»&%{
LT TR Sy 0 <R 1 bttt Bon f B W T s Gt
pHFra L tnsa ksf, v bad S| 2 prEo T g p BT ENA
AFIT-VLa Tt < <~ Fw - 7° : ;

‘?:L — [

AR oE K aBafor e ko T
23 < AH D, 10
3te ﬁ,
“He
fﬂ'] .‘1"7 k- ,’Z\-TT:‘-? k‘%ﬂ'{/’_}“ 2, L ﬂ
\/KLJJ/TJ -"T o) 1 (ﬁ‘ //%%111%]‘3£% a ) H "“o
Ay 4 I UL AT £ 155 s T L g e
Yo/ e — S/ Av & HIE, ot Lo
g% 3avp/i ,/ﬁf%*{,ﬁ] ﬁﬁ , 3 éﬁ?\?:n ¢ E.Africa
HOI% ploiop iz B & W M ol & i, ) W GRnRlCe
:TT laﬁo 10° T 4017365,



A A BIEAR ¥ 1 BB ntiHe- B IFILEE
— W B NG 0 BN ? —
NeBEE - BnEi. R E¥E - HHEF
(KK - 3192)

AX¥A D LURTAFTRET I 7RIS 1l3by OIEFRINGE 7 3 . 1 0 3He/*He AL
RBZ €475 12, SAML LT 049100 mg. 5 Au . 277203 L 7 9 - & 152 EF st
CRIE E47, 1. PHe/*He st 13 107~ 1 x 10 124 % L. 20 A25 17 105y Hu.

FAXET Y FEPRE, sy 50017 N3 3He/*He tbis . < 5 «10° T &3 (1),
A IRERTF 2. Heond Mt B L ¢ L v (). i£5 . Fev FEEY ¢ o wif@st
AN 13 FHe/tHe > 0t 0B s om0y e HE . L 7. SAMARMY 12 DH T K12
*He/*He > 5x10% z 19 if12 . AR G = W A b o B E 0 BN EARET 3
TIMMRLZONS . BE. He-He/HHelt b on 7 RoABM € 4 L. *He-SAF 54
UPHeMHettrms h oz G uoan'g (e BN ) L. 2 4 h (B uwap® () 2 13 18510
TIEANLIKSHe) 03RE L L 7 B 1EHE T3 o135,

SO LTk @b L L7 PBaashy 212. §EEn vwdnnmr Fragnly,
“7 L. He/*He 2% 18 0 B ) —RFe 1B I N3 T L, X, PRl o WEEE O
;%%':”;Mf%"ﬂk"?'*ewi%ﬁ‘m‘fﬁﬁ- Lo, 4 %232, B ANMELLIGTFERL
N ta E’Fi5@""’i-'i~?§mct‘7 LB hns .

CURERG -t BF T3 7R BEANLCT 3 ¢ IHe - /5 17 H067 12 0%
RERL eI s T o hs . $% . SEABE CoHe- SE/F o P(C 13 SAey - i ki FIR
U A A Boriz Z GEY £ L 2 Brownlee FParticle () EF2Z L CHe~ (0707

-f:nSSTP/ﬁ). 2 Heﬁhﬁ‘m‘bbl?ﬂ}’%fﬂ,w BEHT (: Ly 3He/4He = 410 ol it5o 2 T3,

MR | ppm42% 0 Brownlee Particle o:fn v 1845 & 0 "He—:B/% . "He He tt 3 3097 3 -
LS RE 53, 3 | ppm 1248 % T 3 Brownlee Parbicle o gk~ o 3% T % 12 49 1000 ton

UH3. Zoge, U-2#12 L 3RLANME (49 1600 ton) L £< —F T 3 .
5§
(1)

Ozima, M. and r.a.

Podos
Press. osek (1983)

Noble gas geochemistry, Cambridge Univ.
2 S khi
(2) TOlStlkhln, I.N. (1974) Earth Planet. Sci. Lett., 2' 75.

(3) Rujan et al, (1977) Nature, 267, 133.



I-55 = L F > % 4 F ﬁ_fgz?&%ﬁﬁ(bm?{(b

E 1 2

EHE— . xv B2  THEFE

GrAE R RAE

REomBmiL s e LTaf =y g c®ETry, :n54imF =mich %5
rE22 20T > 4 F FAE(fee b))z £33 {aprgzhrvan, fﬁﬁoﬁﬁ@b%
= Cosmic Palecimtemsity IR T 2 A 20 Bhk- 522 fecMi=fimzn eABAR
TbecemMr > o315 2 rhnd Erefilvtii pErasehnns,
ZE52 >0 BBE £ FeNt alleo blocK & w Powder e v > i d = SENL 247 5 7 Eo
ToBRBEE I b 200 EEH

(1) The curie temperature (Te) of -}CC. phase s ﬁ,‘gﬁer.ﬁaﬂ Yeom -&empemwh&(fd

; 2) The martemsitic tramsformatiom temperature (Tye) is [ower than Tr.

| (3) The fcc phase changes to bec phase at k.

5T 24 9 F 29at NiFe 4,1(::3‘0 block & Zsa.t% M'Fccu’!cgq Powderz's %,

Alloyr: TRA £ (F 90 L = & & geomagmetic field ¢ & magnetic free Space ¢ v 2 77K 2 R L
Taghic T ) v A el ~r, RBES koI ¥ETFie i L,

Directiom amd | Origimal (TRM) [Coolivg <t 77Kin

Iv\-\eﬂ‘il‘? 2qat®oNiFe [|magretic free spae.
Declination 24, 13°wW 9/ 2¢°
Imchmation 58.92° §. 35"

Hagnetizatiom J | s, 49¢(=T.) | [.9¢6
(% 107 %emwfy, )

J i

/gIo t ri w}l (TRH) c@:i'l";z.rft TMEin | Coolingat 17Kim Coaling 22 17K I 5
Declimation origima o e eld | cooling ot 1MKim

A W 5 agnetic -fd:{ Magnetic free spara geo etic 5

:‘“j Intensity zqak Yo NiFe  |FOMF d ( 1K —>300K) Jield ey sm:*" free
Declimatiom 33.594°w 3.08'w 0* 114w *w
Inclination 4. ol'w 49.02° 52.4%° 58 21° 52, 74"
Ha.dnfiiln.ﬂm:r 5. 107 10.254 q.551 10.312 9,013
(K16 Pemuw/qr)

[_I/Jo 2.01 &7 2.03 176

TOIRE R W '1/, im geomagmetic fleld 1 K cooling o B8 field 3 12 RH, 172 SR 2 (2 45 2%e8,
TRM — magmetic free space kK coolimg o HAE: o i{ti_.,fﬁ}ilﬁﬁj’f 2,

L, (o l“i gﬁﬁﬁ % vy MK Caoll‘na (3"9“'—)9'1!(‘—3300!() W= ﬁ4§ A B Remament Ha.aru'ﬁS'ﬂ I

Mk—>300k ~2 2 B R BBt aovane, n K:.%Ipnjnﬂﬁ 2l T

Titamomagnetite o Lsotropic potnt =777 2 Hea X F 1= £ 5 £5 4 Ak aEy,

| — 201 —



-56

%

r 7'6
‘ﬂa ?

12];0'7 )

MH?HJ* W A0 55, m#ﬂy

V,Tf ‘wf\ 1\44# 0)7&'— N

E“’ LBy AUW\M( 3 T

‘5#\ \)1\3’— / 4!12}5\% 5 ?z -(.:J) f?()?'
1=5 2 J:X[\m/m\ Hﬂly
ioau-—-—/&ba K)?F%' }L' 0:70-—- 600“}(3

/%29'1 m%ﬁ% zf .L/{E’(’ ey
) 50\’ Bf '.rfﬁ]z f'i’/ TSl
"A?ﬂ \11“ jg sﬂ/‘% N
m"fJ? «Fv’f &, %V —T«%Tﬁz%:"ffjﬂ Y
'& Ir Os R.IR: :—rkgPl w

0.1

f| R-l0rmans

’

Pl

S
\Omans

CONCENTRATION
FACTORS OF SEVERAL
SIDERCPHILE AND
o REFRACTORY ELEMENTS
/\ IN COSMIC MATTER
A\

°30
2L
29
by metallic
spherules(ihis wark)

@ chondritic
spherule(Ganapathy )

l.O
é (1his work)
!
H
v
‘“.!“_'E.UJEQSEEK"’B.‘LV—'-
E5583828 % 5
933?2;3};&%

T R

—202—

PN _*-".fvs»g:f*yﬁ ¢ Lasygzk
ﬁﬂl{gﬁﬁ w2 %I AD e K
g Fon)egrina

L EN R L ae ng@)?x
F1uWy' BESP - 4% % ;‘&-‘f
/2 % K Ml, Iap, Wy, 5iFE
%50 RN, P EATE
Ll A (C-1 77175}
LA N0 5 12 F L TH ) B

1IN,

HONHE N SERLLY,
Yo WY RPR Vo ¢

g, 2% /Eeﬂ)kmv%((ﬁ ()
/!?ﬁ‘;\qu %‘yj)m ¥, l"]}ﬁ}@:{}t’
p\ﬂgwﬁ\ A?Z}ﬁ 7'“&;“15?)‘9
(it )w’h“:f AR E
731N $%v Jz3 5A\§
4. 7‘,2/@2) .
U‘rr, s’i wf 1750 Fot)
gémﬁv ,,,;iw} z(ﬁ’)
W AT ¥ Jf),ﬁ Ly

ﬁ?ﬂ’ﬂ:‘ ;

\‘ kn%

H
]«*) % H4 ff?-f) oA

|
-



i

1-57 5% %)}9’\7% tﬁ \‘Tg ﬁfﬁ"’Q

o\ A
KK )i ¥ }"T 77752?"‘}’4/\?‘[“3’7%??
WrNI {2 2L /ZE 0 5905 ,:Fj Y5E 0 1o\ 1Tk 2 K Bl BHE

AT Bmwnﬁé&‘;ﬁ“" ¥ SRNGIRL YI5.1% 0 JAR LA fﬂﬂf’“

‘d['ié‘ﬁ/?g:) @ A u»}h’]’;i coSmnl \ 4(7\ N %] T

bt ke St bty ( ) (1- "M)

. G, I n eon) L R

HHF @12 0T, J2TIE, d?) .?Lﬂm 14 %%}(T)%%%WE

'if/{ﬁ&),zﬁ‘?a 0 7§ %\uz T 5255 \, BT 125N T
w2 L@——:\'KT[ ..

? S &) (142 3
ciitz-c_ t Garnldlo _ "’1) T)’\%Jﬁ ]\a 7 'T;?Flv‘( AMS 110%5@5
/5\1?}'60)350; A&, A L o) 7w 53/0 on, H‘)WMMDZ)Q
'ﬂ‘kb’ \f@\r\f “\/}"—7 ﬁ’[ﬁ[\j‘y)vz\é mﬂﬁ%aﬁg/‘%'ﬁ ﬂwléjpz%zm
WEIFL AT Ao = A FV IR G snn
TR Bl T FHT PoNs S V0N TE 1IN deda
M%{Z vé 7<>5 A zlji L T L'(@JSM ’Rab/euz’sm fﬂéf LR
g (- ’:’ V‘f FEs. R E L, Jany 7,&5@ D,

YW B <ﬁ,fﬂ,f >(734‘f’)] 7],\ }&302
il % deht) ‘
ﬂﬁg—?%ﬁgi 4% 9 :ﬁ%mi g

COSMIC RAY EXPOSURE AGE DETERMINATIONS OF COSMIC SPHERULES
FROM DEEP SEA SEDIMENTS/ 3 %08 JEn% 4 f;r’f’ M
CODE SPHERULES  NUCLIDES METHODS EXPOSURE  AUTHORS

zir’\

SIZE (um) AGE (MY)
1. TOTAL Ni59 low level Yanagita,
SEDIMENT Mn53  detections 0.30 Yamakoshi .,
& (ngamma) Imamura(79)
2, METALLIC Be 10 Raisbeck,Yiou,
180-330 Al 26 AMS 39 Klein &
Yamakoshi2)
3 CHONDRITIC Be 10 73 Raisbedk Yiou,
(300),490 Al26 AMS 29 Klein M1ddlelton,
Yamakoshi &
Brownlee(83)
4, METALLIC Ni59 lowlevel Yamakoshi,
180~260 MnS3  detections oM Ohashi &,
260-340 &(ngamma) Imamura@2)
5. METALLIC K isotopes mass Ohki, achi
360 speciroscopy 21215 & Ohashi (82)
I 340 34228
300 19t 8
300 52:23




M—-58

i s

Alfvén % Ho_y/e 2l FBE [,
H DA 20, KIHFE DI E o T
S SoKE S IEE NP P wo, ¥
COIEHEIT, T Bs, Lo, WA
\,,&gwﬁqe).;e:a1n5§g§_-ﬁz&-ﬁa
13 W= u’%vzﬁ%d"‘ﬁa#ﬁ_:ﬂ-cna,
Cave T, BT, NE oF5 Raf4012
B asigoBY it 500§ o, 3
T, AR ER TP T4 2 o otz
l-c'tﬁ_*ﬂ’aﬂ‘, A kS B S
%S,

REMKige Ay El T A2F4EAmR 2
= &2 N Sq-rro'nou) '(I'i B X1 o &
iﬁ”zré“-z ‘L‘lZ’)mEli‘r@\.s (<00

ﬂ{--t VR X ME IS, K

?i’i' N> T< 3] Gel u..td)rﬁu:&-'
”—*'-—}n*?'c:hf; LOFHLI3, v
o g ﬂ"réan-ifau—:n—c 9zt
Al <) 2 T, FRoate s iiﬂ_* na
Lt L B ‘?L‘t vz " AL o
’*ﬂﬂl#l,-}-g’l?‘.’{'/ux@,&jL % o 42

KT o B4 o LN S ;ﬁi[ T s
© EIEAN T

:t!#f\?\zr:!’;-;.
;ﬂ“ii—":h;ﬂ\t’ha TR ANH ( 7e
'E"-f\‘bfﬁz}}&ﬁ\rt ﬁxoi‘_nf 3 T <
KER Sz DML L, T 2% n.,
¥—f% S u’)'ﬁﬂ&ﬂ\%LJ:t,"ciL“
e M- em, /u-a‘r't-ﬁrr)#?iﬂ:ﬁ—}li,
KRTLIZB 0", "f(*lr.i'i‘:il'c T 5
%A FILE A Lhiren g5 = =4

9 MAL LTI, BE gk I o %ﬁ;i

LN &’i"t"l:w&

rro kS s fn'%['tu<¢*tﬁ§‘z_h.n.tu

BEFHEXERG RFTonps %
3, T, XS zBtil~, Fago
f/ux!:’ﬂzﬂ'tiﬁ—iw‘hl BN
REBRPCIRATH 9, ‘.*L-‘; n[/u;
BRE LR oREA 1 7O g cm™2 o 444 54

BL THEEMES 8 (< = 484

TES, AEXNHNy ltLhﬂ)/oOEcu'z

(R |

| ok (R KTE)

DL TRF IENIA, BH o ZOOgcu
iﬂ#z &5&%$0txiré&15
51 %5, N, |3 H I3y 2
- FARATE < Do, flux, WZ 0
TREF e, s 00 g cm 20 ¥ HHAL
TISEMAFH BB L T <,

X DRELe s Siespan3 s v, ¥ES
1312 2 L X NT <75 ), 3z a{ihe'2 L
TAMPMLRMLAFE o Mk VEES
TP A Cameron @ Ah#E o 1k
BERHhEH T, WHEAR LI AR oWk
B (, TS,
A N - 2
ﬁ":{n]ik-é"fgfooogcm"iﬁl‘f}:.
Bt AF o o F Tk ) TF4 ©HE
2% 25,

LiAHT, MR REEFIZ Iz, §y
RoFRME ¢ iAo Ba | LT
AL H 5. Lee 42 (/7977) 13,
Allende TRE =+ 5 RiGATBERETIL,
28 QL A | T2 S5 | H>EMLE R A | T
2. <D 4 //ende fﬁﬁih‘ikthf;-‘i}i
BT D2l RIS IETAGILS,
LedAse, XoTMEFI [ =4xrs07"
s~/ EAH, ol ENEMTLTE
1L E A8 2 0"ME /077 s~ ¢ AL
ETh%s., ApRe®t i3, %1224/
CEFLTTME ThHy, THAI3215-E
Th- Lzt ), rdoilhhzis<d
o, T AKX IR S A

{n=> €& 9 x70" s
EFLTES I3 THS,

f& o B4 It 135244/
DHRAEEIT. 2 )T vn L reY I,



I-59

m‘i:@%‘l\zix ﬁt‘tg@

(FRE)) (FTAE) (TK)

REPVY T EBAOEEEHFEn
ARBREAS AT B v KBS
RS YT IR E €F 1 R0 — > K3,
ABo @A o cotm (M, ABEB<s) T
A5 X. KEN ERA4KEL AY
ATH) T EET X K TP KB L
WISER . BB ALY, £ RELE
TARE, B sl 1 ETTE
BEpES 25, J . 0 EESEcbut
ZEOREAST A CIEF A > EETELR
HAIbkd §. | BEE0 T o B}
Brh ). EXAYSEEH KBS >
oS\ TEFINES YD ERiF, IE
FeFAE . QS =) AFan ) LA
BENRRIITEE 2 EF T g,
AE2o M N EE TS ¢ F (M7,

ARBLEFOEFTL YL T oo~
co t MAEE S BF o EFE F 2B inimim
mass wmodel’ ¥ 1 Mgea F— 97— "’gg@f/?
13 7 massive modde] T 4NHH B 1%k o o
B ELOA €N FEETHIEL
TREER BT 3£ 5, 1 KBo 7
RBEMED =10 b THHT IS, He
"7’1,(“7‘4.’?'1-&!?"1 a5 S »—»&d{‘/) 2%‘5@"; §< s =
2Bl ERGHITETHS . £ETF o
7R AFED =@ > TR, 2HT
VELAE = LT, F 7%BE <75, 2o
WMBE r > ( DEERAPI L), 2B K
PIRDERAE A IMNE . KBS
FERE DB A ot (M, HEE ) 42
BradcB) 2 E2Frz 49644
RU<H3 e EF LE, - opfa Bk
Zoc LB (€2 E )Mo AR o GBI
woMe BETHS . ENTPELLEL (£
NAANUREBTD <21, 25 cHmRoE
ENRAN VB = EAL | BteAE it~
t‘lffiﬁ&ﬂ}ig %“%— ( 31L& M) J’?a
®lUEED EEASHD, 253FT3e. ¢
WA FE BT EY i,?f(.?_.*’f-‘”\ ) e
RELBHEES. By ¢ RSN D,

At 52 ETARTo Rk EoTUK

Ked:agGtazxs -2 ToXEn
BERSFRAHTEF ) ro<SuTH-E
%, X, WL EHED P 84-5 27 0= =ik ¢
T 4, HEERS B THEH IS
DR A S ) o=
B~ AEAF L E. AL LT
3. EREA A EHoHF THRS S
7 Smpothed Far-h‘c.l’-? metled’ ¥ D‘Fli‘hé 73:
EERUE, ZORR, HRANEL A
e
THELBS 44> B. EEL . =
g‘-,{%%ﬁﬁ% i3, ZBnNXE FELT u?
v ), Frotee REE X T CBEL (R
Tug . L3P oERESTA o1
PRSI, e
Y LS MB, =0 time cealeld 07 FRE
Evov, -t ARRMAGEEARYET
H39, PE gﬁ;g’éru fre =4
’f\' 8 > ﬁ & ‘;.\)‘ e

%.:gig lz%:g?“é AR R @ﬂzﬁjc
%@#gmﬂﬁﬁsxx%fzkfkﬁi
VB ¥ 2) o GENRESID . ﬁ;ﬂ‘
gﬂﬁi&!!émhgé’k{éﬂ‘; e

(e D L £ ) TP fé"ﬁ“‘f"j
fJ'(‘ ! lﬁ‘;‘ff”’ fﬁﬁémifg%ﬁg

w3 . t2h AN Rid !;ZA:&J%%
Hifw ( 'ctfu,)%ﬁ’*fkgmi&mg
SRR (-1 - iéﬁlfﬂ:éé’—ip}i
@f@trff]»”)ﬁ}ﬁl: E:ibg'fj’lfiﬂ)%;;‘-g;(
Iz }‘g o TN EIA X ﬁ‘@ﬁ’#‘{j;ﬁ
TS AXNE 2 ﬁ%r:ﬁﬁs';ffga /ﬂ.%‘ !
G GETEY - FEAZSMND J;_«.,_
t E, iigf iﬁ;gr:ﬂu’(d:mﬁcag‘
Bl BB g FaTBE <, TSR
&ﬁg’j\.ﬁd\’fﬁs"{’, 'f-/ﬂ;&i?‘éﬁq‘{._
K%%??’d"%t Tl A )'}‘{{i,mﬁ{
»EFLA EGO 2L MB.



160 R oA

PR fﬁ,%‘?‘mﬁ”
BRIE, ») ERE
FRTL-Tis ) BRI UL NRERM BRI > T F e A o WEBR 2
Wi, BB - ToREMEB I u T . i AGABERE) P TRE LR, X0
Eo REREFFERAHr w3 Borz L 00 2 FNTOA  BRERKB T Tan
LERCHSE R0 UVENE ABAIS T > T 2o FUK TIRBABRER L v
KL E.

S0k EREWMER-IBMT T Ao R s BER 0L the s BT 3,
Tabt MEL->H3FuRacBourrfE VB ML LE XsFov . €1 Bl
AW BE L\ TRERBRETIS L3 AT 4" T3, AoBAHIA 3.
Ko 2> o R r REIWETRIT TSy . 1 -3, En1in F— 24~ TREILA
RS 220 - %00 RBBA AL sy 0T Eomn . 451 >3, BEINE
AArwE MR Ly WEHMY e 3, TBBr w3 B ERRBETIFTH
TTELTIvy,

TRkt SR hn WAL TwmEs . KB EU. BWLAS L 0 2 256RD F
PRUCBEN L, S S oy, FRBRE S - LEE PRI E5 T 1o K
BCWBEIhs o . FU KR EE K BERH 0 Vs 3T T 3 3 v
BREEAT 0T KAEA# VoW FaARG Lo U7 72 BRI/ 555 TT . T
’%fklim‘f’-—-ﬂ-}-\f’ﬁc_ Lbfxu o THh3I,

LTL LR cR A AR #RARIRT TT. BRI WEE o RESRI L
FEARICE) . o mws e MR LT LI SRS S, S0 k= 0 kA FH DL,
PERNT . emEs Ku#zaim M7 s 5B THMAL wre. tafid. KRR
}?_nv%k o Ve s AR o E# . BABCENT T 0 FE TWERL o §ESTT
EAARE i AT -3 JN 5 S 32 s,

A-BE X =R RE. WAt Te) | B i BEE T Hr o WAL 53 EAL
TSN

RATRIE B TR o s s B mon Tt TEINS |

_2% e



I-61

Fm FoR (FAIB -

P ANE FEELTTI3 e 0Ad
TEH G, BB EIL REBRE,
MBEI= 2x 1753 0Ras Ml A T v b
ALz 3. THPFEIT, IBE HI
3872 » H-E Ko AR =8 L 2 ER 55
ELA3I D0 THIN, KPioBRER
FEg3 ToL2 o iBITT, X S LR
TEerEr->u 23T | EMBERIN T
The %t % £TAE LITINAETF 6 .

BE O =3, BEERBRR L
| 21T, WEME REBE »IR R SFLL
HIIINBREMNEAR SN T NI XoJR
iz, 1>k a, BFHELRETIRS,
o> une, o8 g R3]
LAREFT rE3 <, 3ITEEE jerin
Werkz 1oyl =y 5 3EB 2 £
/L@%ﬁ\“ﬂ%‘; =3 = L avkel jL=z
32 ( TR TE —!uﬁ-}{) e =8 It_)ﬁ,/’bf.}'
TBRUT ) NBRBan TN RN 25 ke
f%,galzm LA7E IR L 2101 3 T e 5

=i . -
Wy, INREsEFEe- 2%, T

G B0 BTGB BT kR

TR BmER (EA 72D

feokcs, ABEHRBRa% T M
FEEEI T E LT DTN, T EHRE
=Nz BT, NEET A AR tI52 7%
Ihl, EERIt, 103 %0 b7 T
% EIBEAKR SATERER 0 1 > 5 BT
IR, Baldr | 2EL IhkEnFOL .
1L, NEE v PRoBRIFLEITE
13, 4 RIEATIRBRILoTBFTFINTE 2X
107 513, BEa \RERFIR (G2 BHE
3AEE RHIdL T B AR b

—Kfla, i gz"m—ﬁﬁﬁ%‘?ﬁﬁ.
R oFEa R4, N EEORER Y
ToTFWLEM k. 2L, ek
R2EN 0 WEAP - SBELPH L, P
HhRER HIE 1 3L 2 TR ENT Q33 L
TR =T, FRIALITRIESIOE
2x 10753, 2K E0th., K0
R E5 T INRET RN R SN3 8 2e)
R pmie 1 M 3t < JRABL 2D L EARL
Tee SMLofERRr-> 0 THEl T We



-62

et o ARk, T

— %W, BBy )L LR e —

ErA B,

W nFEAE I 12 9 0 T = BEFR &,
R TIINEEES T, KA
Ane, BIng 0428109 1 ¥4 1w w28
HRBLEDTHY), EANLHL X - 0
Wew JFFEHAE LRI 10T, 2 <K+
AB20THa, 3+, UH odm&T
i, EHETH DR EHIALEE ¢\, #
ﬁn?&iﬁ@&ﬁnﬁi%ux'z VAR GH T O
G o
éﬁnm,ﬁiﬂﬁﬁ{ﬁhhﬂnbﬁm
dﬂn#muamwmaMquat,E
B a8 BT i s 8EH 757073
ALERRLE. 221 e -, BN, G
ﬁ&rnaﬁﬂ¢%iawﬁﬁﬁm,%ﬁJ
mmﬂu11ﬁw;né.ﬁtn%ﬁm
REARL (EoBou mmng e
TEEaWE ¢ ST ) eMmay
iﬁﬁ?i‘z‘f’%ﬂi‘fﬁ STE L a‘:
Murhaghan-BFnkK&ﬁﬁi’flazﬁL ’{;@)ﬂ
1%:tfmﬁtﬁ,ﬁuw¢adiaf
u,mﬂnﬁinﬁiﬁwe££:n1v
@QXnﬁn,ﬁﬁ,ﬁﬂﬂﬁnﬁ¥$i

RCEHARS T35,
1. #HoRE
AR EHAT

h 4 Y

licat
@ Meta |

T ST S e

e

(& £ 72 )

S, Red. B%E L LFAL 80T,
£ M55 o R st o Nep#HE B (518 |
o $H 4 2MRE 1S, =974 el
(e ) T42) 029 ¢« EE |, sk
HREIRWGAE 0 LBRHEEE 2 1A
FH v\ 15 L.

EEBE AR I R, RESEL
vl o A BREE, MELEE, BAEz Y
HAVEB Ll nn:TGg#E 135 2081).
LB, v TAYoE NGB IFIV
X-BEANMIE LT, &L 4000k 0 BELF
1t sR-4H, (H2), EEBEIGAHTR
H1EtLTHILE -0 AN 12IXHATH A,
BHEofE (83)13, IT7THRNEZLE
Befiad, Hd AN T T4 v 7 HEITHR
HHE\ By Yy AT, WAL, T, AR
HoBrp, M H&GT 5.,

o * mE AL 0 BEL >

' (K] 5=y ¢
B o = FNIANA-
BBl ok L REARIZ & 33
HAcEs & 4000 - 5.6 10y
Mo 1% i #3




&




P FIXA-HENABRROBRIA_RECLIBHERE
i BBl (FHEMETHREM

OPEN-IH B KB BT 5 75X~ MEBERFT2ad0—FHL LT, 14 YHHB
DEAD B > TV B, BARTALE—DANTMER2AFVvORERLL. &
IFvEP oDk erHETICLAMEL, tA2NEsHoLDCRBEDSA
LE-—@BE P x LY - rEoNREErOLSRBERATRERR RN PESRR

BMORFT » 7 LT, SEDGEKEMBONazvell fioEndsgchdrl.
AHEROMA R EEMOABBO SO TFIbR TV LEELT. X4OAHE
BEBRES B N5 A — (NLT.VoEEL+RAak. #EMI K reFri 2R
ThEELOHBBEO SO LY HREAYTHELE-ThRVC LRBE, B, (HE
Bl OZALE @, PMEALYORFHRELUTHE, Ll bL MEEM P
27 0ffi) rtRAEbEBIE. THELI OTAVE—@E, PRERLHFAATD
ST, EBRMEBBAEV AT 0, WEMEAKDErO IR EMR DBENDS:

HEZE W X, SALS o ¥ 5 L& W, 3F¥EE1CDR?ﬁtiFletcher@ﬁEHaNU“dtﬂ“‘:‘t

- T AN
Ot =5 L F=F.+ F,. + FE..
(AF, =N, )‘ (U’;.-'Vl)
Fu = MH (21"‘) 'rm Tae Q_)(.r [ -;_':L—‘I T 4t -T‘-" }]
2 w=Vu ‘l)l ‘-'v")_
Fn. = NI (1‘!'\'!! T“‘ Tena b“'r [ —:‘i— (u"r,“,_‘ UTL 12 f]

Fay = MNa,

Wor X \ [ Mot 1(\1..-‘7‘--..) W-—I.J.}
i Tu;'.:T;_-._, {‘f' T a2k Thoas Ta
THEHRE. MO 2L F¥—E rdg@Ehmce , ¢) oEH.

OHftT + X x & H
| ”11. Mu., N‘l—‘l

TuM. Tun., T, Tea. T.Lu., Tar .

T8 =0 2%
-v-n . Vi, T, .,_1 Tax, 'V..? (v-ﬂ- i SE
O KL 1 4 th 8 oo J7 )
0 =22.5% , 87.5° , G2.5° , €7.5° , 92.5° , 07,5 PEIREIENRERE |
| 142 .5° , 157.5 °

spinfh# 3 A THHEAEALBRr, —Huisrh T,



P2 MU -—"— 2 =2 5 2. D TR

MUL—#—g—%v2a—7 ((t&% MR i)
(A -iBFR, BX- 1)

ﬁnx#ﬁﬂﬂﬂ$ﬂﬂﬁﬁmuuammuuv—y—(Midd|e and Upper Atmospher= Radar) i,
HERNOD - BRMARWMBALVHF L—y—T% 3, $TICEANS 8 EMSMED BN, WANORNDLEL, BANSHNE
BAOT V7 F RUER(EBONT 5%NERL, hiE ARSI 0005 L 7e,

SOV=F i, BE10~1 00 kmOOMARMRTHARARICL 2BHTEMH S, THE 100 kbl LOBRUARAET
REBRFFSOUSMABEZET S, ARLAASOMABETET 31012 AALUEECEHNTS 22 B3 W MOERT
ﬂhmﬁﬁﬁémamuahﬁﬂu#ﬁmfxa, TAREELESZMAG S0, RACRARERL Y +ABC AR LR
ENED, RIOWEH546. SMH 2 ohLEERARE S N,

b=r—5Ri, BT VT ETFLAMEFTEUTENT 3

= Parameters Specifications
?9741.71‘_?"}‘.-yb{ﬁit’i’mt‘tfflff47
Radar system monostatic pulse radar
7tz . V=¥—-T¥23, BOEEMOLEENET active phased array systea
i S = Operational frequency 46.5 MHz
2. 1kWTHp, 417 SEOEEMZ LD | MWOLE Transmitter
!?]{‘R peak power 1MW (2.1 kW X 475)
3, STVi*g;L-_u 3IBEFAKT YF+EEL ayerage power S0 kW (duty ratio of 5% max)
‘tl‘% L pulse length 1-500 psec  (variable)
» RIEMUv—y—0nmBorEitns e Inter pulse period 0.4-64 msec (variable)
1 e Antenna
tRmE LT, configuration 3-element crossed Yagl X 475
1) = polarization linear and circular
DD b=&—t Ltiiwaﬁﬁﬁﬁﬁf'—‘ﬁﬂ-’cﬁm aperture quasi-circular (108 m¢p)
L AL . beam width 3.6" (full antenna)
. T./T'}E—Aﬂ)giﬁﬁﬂ@j’y’z*ogaf:ﬂmlﬁm beam steering electrontcal
= zentth angle 30°
%EISE“:L&‘:&‘ Recelvar ’ .
il dynamic range 270 dB
2) 7754 TEFORLEM(L =1 » a7 0k o4« T L IF band width 1.65 MHz max (variable)
"&lnﬁi{ . 2 Master oscillator rubidium vapor
PRAKL 38280 - HEME: 2y @@L
BRAROREL A TIg e L, &1 MUL—#—0FEIFR

3) 2Ro¥—y EHH@EEH‘M&&%
I&Tb47nty?tl

MU RADAR BLOCK DIAGRAM

2TY 7
&4meb.mx}:vE;—5&
ZD!?EF!@EIEEQML“H‘%C.&

MBS ha,

227 L%, V= —Biunag

COMBINER

[=o% L®
i covrma B O

ﬁéammnsx—aﬁmzbtsé
xﬁmiﬁﬁﬁainmp4iuyuﬁ

MASTER DETECTOR
lﬁb‘tl}if%éﬁ%mﬁt&bﬁﬁ. & Dsf:[:;:ém/
prom TING CONT.
e L’_*y‘_mmjtﬂztﬂ ol | cEnERATOR CONTROL
DEMODULATOR/ ARG

RADAR
CONTROLLER

FULSE CODE INTEGRATOR

mﬁ#vv}oITKtDMﬂﬂﬁua

b, FIRBRGEL0LEs Lt s -cmm"m o
PEMRAWALTI L aTa g, Lo

E1iMU VY- DL BOWME R ——*{ cw“,?arrm—lcz{ﬂlncnusl

7oy BTS2,

ARRAY PROCESSOR

M1 MUL—2—03L27 L56GE

—210—



P—-3

Faraday Cup on board Japan's lst interplanetary Satellite MS-T5

K.I. Oyama, K.Nakazawa,

K. Akai and K. Hirao

The Institute of Space and Astronautical Science

The Faraday cup which is to be on board MS-T5
will measure the bulk velocity, density and tem-
perature of solar wind ions with the accuracy of
10 Z. The cup consists of 4 grids and a col-
lector as shown in Fig. 1. The 1lst and 3rd grid
grounded to satellite wall. 400 Hz square wave
high voltage is applied to the 2nd grid to modu-
late the incoming ion flux. The 3rd grid is
very important to block the high voltage leakage
to the ion collector which is located behind the
4th grid. The 4th grid is used to suppress the
secondary photoelectrons which come from the
collector. When the energy of the velocity compo-
nent normal to the elegtrode plane of Faraday
cup, 1/2 m/e (V, cos@)° becomes equal to the 2nd
grid voltage V.", as MS-T5 spins around the spin
axis, modulating ion current appears at the
collector.

What we did so far during 3 year's develop-
ing phase on the Faraday cup, starting from the
basic physics of ion response to the rapidly chang-
ing high voltage are; (1) To check the possi-
bility to measure 3 parameters mentioned above
even in the strong sunlight. (2) To get theoreti-
cal description on the ion current response with
respect to the satellite spin angle which is
derived as

- -Vo&E -
Lout™varm noSOe{VOEmO £ =
2 - (W=Vo£) 2

+1/2 @ (e—uvnzg -e . )}
where a=m /ZkTi, W= ZEVG/mi, E=cos B8, and S
collecting area, k Boltzmann's constant, V. Smpli-
tude of square wave which is applied to thé 2nd
grid. (3) To check the above equation by carrying
out laboratory experiment. One example is shown
in Fig. 2. We have a good feeling that eq. (1)
expresses the behaviours of ions quite well.
(4) To check measurement accuracies which are
degraded by some of instrumental parameters such
as fluctuation and the shape of the high voltage.
One of such findings is shown in Fig. 3 which
shows the difference of the characteristic curve
when V. changes from 1000 V to 960 V. We can
concluge that measurements can be done within the
accuracy of of +10 % when V_, varies from
1000 V to 960 V. (5) To check te effect of elect-
rode contamination upon the evaluation of 3
physical quantities. We conclude that electrode

contamination is very serious in laboratory plasma
but not in space plasma.

After we checked these items, we proceeded
to make soft ware for data analysis which should
be done after MS-T5 launching. The soft ware is
now being combined with overall system software.
Finally we express our sincere thanks to Meisei
Electric Company for the designing and manufactur-
ing of Faraday cup.
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P—24 ELF Electromagnetic Waves Observed by ISEE-I in the
Low Altitude Polar Cusp

[.Nagano®,B.T.Tsurutani®**,E.J.Smith** and R.R.Anderson®**

(Kanazawa Univ.) (J.P.L. in U.S.A.)

Abstract

A new type of ELF electromagnetic waves was
observed when the ISEE-I spacecraft passed
near the dayside polar cusp/boundary layer
at a relatively low radial distance,between

1.5 and 2.0 Rp. The event was detected during

the recovery phase of an extremely large
magnetic storm of KP=E+ on April 13,1981. The
magnetic component of this wave is present
at frequencies less than 100 Hz,below the
local proton cyclotron frequency. The wave is
relatively intense with an arslitude of 0.5
nT in the magnetic field component. The
spectra exhibit a power-law frequency depend-
ence, f™1, with n=2.1. The ratio between the
magnetic and electric components, which
indicates the wave refractive index, agree
well with theoretical value for an electro-
magnetic proton cyclotron wave, A possible
generation mechanism of the emissions by a

current driven instability will be discussed.

Figure 1.
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