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I - 1() JUPITER MAGNETOSPHERE - IT

Hiroshi dya Upper Atmosphere and Space Research Laboratory,

Tohoku University, Katahira, Sendai 980

The Jovian magnetospheric structure has an unique configuration due to the high speed rotation
of the planets. A principal effect of the rotating magnetic field is the plasma instabilities, from
the hydrostatic standpoint, in a region outside of a boundary at 5.6 RJ. The stability, for this
case, is reproduced by plasma flow. The flow is associated with a current sheet that reveals a large
deformation on the magnetospheric configuration. A most possible structure is, therefore, character-
ized by the disk form in the outer magnetosphere(1). The rotating plasma is also characterized by
turbulent flow of the plasma. The turbulent state produces local electric field that takes the plasma
out of the co-rotation state. The resultant electric field along the magnetic field accelerates the

plasma into a high energy range; the particles are accelerated up to 10 MeV in a region within a

sized of 10 RJ, assuming that 1 % of v x B field affects on the plasma as the results of the turbu-

lence.

(2)

These results are consistent with recent reports provided by the Pioneer 10 data .

1) Oya, H., Jupiter magnetosphere - I, Shth Meeting of Japanese Society on Geomagnetism and
Geoelectricity, P.P. 3.

2) Simpson, J. A., D. Hamilton, G. Lentz, R. B. Mckibben, A. Mogro-Campero, M. Perkins, K. R.
Pyle, and A. J. Tuzzolinon, Protons and electrons accelerated in Jupiter's magnetic field
--= A preliminary report on results from the University of Chicago experiment on Pioneer 10,

Science, 183, 306, Jan. 25 197k.
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I - 1 1 MODE CONVERSION OF THE ELECTROMAGNETIC WAVES

IN JOVIAN MAGNETOSPHERE

H. Oya, M. Yamazaki®*, and I. Nagano®*
Upper Atmosphere and Space Research Laboratory,

Tohoku University, Katahira, Sendai 980

Energy transmission of the electromagnetic wave, that is obtained as the result of the plasma
wave conversion into the electromagnetic wave, has been calculated for the case of the gradually
varying plasma structure. The structure has been approximated by a model that consists of homo-
geneous multilayers ( see Fig. 1 ). The variation of the electric field and magnetic field
intensities has been obtained calculating the four components vector, for each layer, that re-
presents the four waves ; i.e., the down-going X - mode and O - mode waves, and the up-going
X - mode and O - mode waves, respectively ( see Fig. 1 ).

The results indicate that X - mode wave energy is effectively converted into the escape mode,
i.e. O - mode, for the case where the wave normal direction is located close to the magnetic field.
In the Jovian plasmasphere, the conversion rate RXO ( the energy conversion rate from X to O mode )
is larger than 10 ¥ for the wave that has an incident angle in a range with 3° width centered at
the angle parallel to the magnetic field direction ( see Fig. 2 ). The result gives a confirmation
on the theory of Jovian decameter wave origin, that is, the electrostatic cyclotron harmonic wave

can be converted with sufficient energy into the electromagnetic wave.

Incident wave 1 T " T
A - mode [ - % f 3 an
5 \ o/ )
2, c \ 4!
't \reo 1
\
5 NN o
1 T 3
P |
PN .
I E A}
T | ¥
Xarar Town :
0’ E
Fig. 1 Multilayer Model f
)
1|
Wil T
INCIDENT ANGLE
Fig. 2 Energy Conversion Rate
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I- 26

Magnetotail Boundary Motions Associated

with Substorms

IRl
2R WM

Motions of the distant-magnetotail boundary at X=-30~ -60 Ry,
observed by Explorer 33 and 35 are examined to investigate the
possible dependence on the north-south component of the inter-
planetary magnetic field and on the occurrence of magnetospheric
substorms. It is found that the magnetotail boundary often moves
outward when the interplanetary magnetic field turns southward
and that it moves inward 0~ 1 hour after the substorm expansion
onset. Combined with the fact that the magnetic field magnitude
in the magnetotail increases when the interplanetary magnetic
field is southward, the above results confirm that the total flux
in the magnetotail increases at the time of the southward inter-
planetary field. It is noted, however, that such boundary motions
do not seem to change the radius of the magnetotail significantly.
It seems that the cross-sectional area of the magnetotail is kept
nearly constant and an increase in the tail magnetic flux éizeetldy

leads to an increase in the tail magnetic field strength.
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I —'163 TIME-VARIATION IN LOW-LATITUDE GEOMAGNETIC BAYS ASSOCIATED WITH

DEVELOPMENT OF THREE-DIMENSIONAL SUBSTORM CURRENT SYSTEM
K. Kawasaki*, N. Fukushima* and Y. Kamide**
*Geophysics Research Lab., University of Tokyo, #*Geophysical Institute,

University of Alaska
Fairbanks, AK 99701 U.S.A.

It has long been known that the horizontal disturbance force
of a low-latitude bay disturbance at the earth's surface exhibits
a clockwise rotation in the forenoon sector of the earth, and a
counterclockwise rotation in the afternoon sector during the course
of a substorm (c.f., Hatakeyama, 1938). On the other hand, recent
observations and calculations suggest that the ground magnetic
signature of a substorm can be ascribed tc a three-dimensional
magnetospheric current system which closes in the polar ionosphere
along the auroral oval. In this report, it is shown that when time-
variation is included in a model three-dimensional current system
consisting of dipole field-aligned sheet currents, auroral electro-
jets and a partial ring current, the senses of the rotations of
the horizontal force of the low-latitude bay disturbance are

qualitatively predicted. It is assumed that as the substorm current
grows, the longitudinal extent of the field-aligned sheet currents

also expands. The effects of rotation of the three-dimensional
current system relative to ground stations during the course of a

substorm are also included.
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This paper presents the design of two-colar (I.OQAm and 0.69ﬂxm)
for the measurement of aerosol particles and the change of size distribution
of growing droplets condensed on them in the troposphere and stratosphere.
The table 1 gives the characteristics of lidar of Water Research Institute,
Nagoya University. Table 2 gives a result of calculation of relative

Table 1
Characteristics of Lidar System

of Water Research Institute, Nagoya Univ.

Transmitter

Laser Ruby and YAG
Wavelength 0.694ﬂm and ].Ogum
Output 1J/pulse (single pulse), 20ns

Telescope 10cm &
Beam divergence 0.5 mrad
Receiver
Telescope 40 cm)g
Filter bandwidth SA (Ruby), 10A (YAG)
Photomultiplier RCA C-31000F, RCA C-70007A

contribution of
back-scattered power
by scatteres of each
size range indicated
in the table to the
total back scattered
power. As is seen

in the table, the
0.694um 1ight is more
sensitive to praticles
in the O.l-O.@Am size
range whereas the 1.06
light is sensitive to
particles in the
largest size range.
Therefore, for instance,
when aerosol particles

Tn the size range of 0.1 - 0.4/Lm glow in size, received power of 0.69?/Lm
increases more than that of 1.06um. The method of determination of the
size distribution of aerosol particles will be discussed.

Table 2

Relative contribution of back-scattered power by particles
of three size range to the total received power (per cent)

Wavelength o,géjum
size range S/Lm )
0.10- 0.40 48
0.40- 0.75 43
0.75- 1.00 9
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I - 23() Excitation of acoustic gravity wave in the upper atmosphere

S. Kato
Ionosphere Research Laboratory, Kyoto Univ. and High Altitude Observatory,NCAR,

Boulder, Colorado

It is suspected that the acoustic gravity wave can be excited by super sonic
motion of aurora arc, moon shadow during ellipse and day-night terminator in the
upper atmosphere. I intend to check theoretical basis for these problems using a
simple model to find rigorous results. It is found that a line source moving with
super sonic speed can excite those wave trains (not impulse) whose phase velocity
equals that of the source. Another finding is that when the source moves with
velocity smaller than a critical velocity (about 0.9 of sonic speed) a gravity wave
can be excited which is peculiar to the dispersion of gravity wave.
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g 1 1 - 2101 - 688 - 653
h 1 5695 1865 1872
g 2 0 - 1454 - 476 - 470
g 2 1 2785 912 864
h 2 1 - 1831 - 600 - 626
g 2 2 1546 507 494
hr 2 2 348 114 18
& 3 0 1199 393 375
g 3 1 - 1908 - 625 - 702
h 3 1 - 379 - 124 - 144
g 3 2 1378 452 422
h 3 2 133 44 22
g 3 3 948 311 297
h 3 3 - T2 - 24 = 3
G 0 975 320 314
g 4 1 1137 373 355
h 4 1 156 51 55
g 4 2 479 157 153
h 4 2 - 200 - 66 - 85
I3 4 ] - 588 - 193 - 166
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g 4 4 215 Tl 71
h 4 4 - 351 - 115 - 94
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Low Temperature Characteristics of Magnetic

Coercive Force of Lunar Materials

F. C. SCHWERER and Takesi NAGATA

U.S. Steel Co., Research Lab., Nat. Inst. of Polar Research

In their previous paper (1973 a, b), the authors reported that the magnetic coercive force

(Hc) of lunar materials, in general, considerably increases with decreasing temperature from
the atmospheric one (about 300°K) to 4,2°K. In some lunar samples, the increase of Hg with
decreasing temperature sharply takes place at a certain low temperature (e.g. at 105°K

for sample 15556 ; at 80°K for sample 70215), while in other lunar materials, the increase
of Hg is practically continuous through the whole range of cooling from 300°K to 4.2°K
though the rate of increase in He becomes larger at lower temperature (e.g. samples 60255
and 65010). Such a considerably large increase of Hgy with decreasing temperature (T) has
been interpreted by the authors to be due to the blocking of very fine grains of metallic iron which
behave superparamagnetically at temperatures higher than their blocking temperature.

In several lunar samples (e.g. samples, 15556, 66055, 67455, 70215 and 77017), however,
H, values appear to decrease with a decrease in T from a certain value below the blocking

temperature, This phenomenon is in an apparent conflict with the proposed hypothesis for the

He increase.

It is now confirmed that the observed decrease of He with decreasing T in an extremely low
temperature range is simply a spurious phenomenon which is caused by a tremendous increase of
the paramagnetic susceptibility at the extremely low temperatures. For most lunar rocks,
magnetization I(H) dependent on magnetic field H in a range of a small magnetic field in a hysteresis

I(H) = Ip(H) + Xali -+ ]fsn y

curve is given by

where Ip (1), 7a and xs denote respectively ferromagnetic magnetization, and paramagnetic

and superparamagnetic susceptibilities. With a decrease of T, the superparamagnetic component

( }/'s H) is transfered to the ferromagnetic one, thus the apparent value of He increasing and

-
I (H) becoming 1y (H) > Iy (H) with decreasing T. However, %a increases with a decrease of

T, whence the true value of coercive force (Hc ) must be determined by I(HS)- ﬁcho =0.

The attached figure shows an example of the dependence of Hco on T thus obtained. In all lunar

materials, H characterics thus obtained have shown that ’aﬂco/ DT ¢ 0 throughout the
whole temperature range.
(1r x102)
Oe (Hc) 4 4 emu
150 gm
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]I . 34 Magnetic Properties of Lunar Materials of Apollo 17 and Others

(778 BEBEAR » Mk )

T. Nagata F. C. Schwerer
Nat. Inst. Polar Research, U. S. Steel Co, Res, Lab,

(1) The magnetic properties of six Apollo 17 returned lunar materials have so far been examined.

The main magnetic parameters measured are summarized in the following table.

%nples (Basalt) (Breccia ) (Fines) .
~ 70017=73 TO017=75 70215-26 | T7017-46 | 74220-41 75053-13 Unit
%Y, 0.69 0.65 0.33 0.44 0.85 12.1 x10~%emu/gm/Oe
{{a 3.9 3.7 3.6 1.1 5.4 3.4 x10=%emu gm Oe
s 0.21 0.22 0.24 0.30 0.13 0.22 emu/gm
IR 1.0 1%5 4.4 0.8 = 8.5 emu/gm
H 6 10 19 15 = 31 Oe.
ﬁ 782 779 - 732 778 796 oc
o™ None None - 590 None* None °C
HRrc 70 - - 360 900 A Oe.
Remarks : Zo : Initial magnetic susceptibility, A : Paramagnetic susceptibility,
s : Saturation magnetization, IR : Saturation remanent magnetization,

He : Coercive force, Hrc : Remanence coercive force (all 6 parameters
above at 300°K), @ : Curie point, ® g X - 7% transition temperature
of FeNi alloy.

In regard to their magnetic properties also, both #70017 and #70215 are typical lunar mare
basalts, while #77017 is a typical anorthositic clastal rock which contains a considerable amount of
kamacite just as all Apollo 16 anorthositic rocks do. #74220 is a sample of thefamous orange soils,

containing a particular ferromagnetic component, which has not yet been exactly identified. (* in Table)

(I1)  Fig. 1 shows a histogram of kamacite contents in the metallic iron phase in various lunar materials

returned by Apollo 11 through 17 missions, where the median

value of Ni content in kamacite is about 5.5 weight per cent, APOLLO 11-17 LUNAR MATERIALS
) ) HISTOGRAM OF KAMACITE CONTENT
All anorthositic rocks originating in the lunar highlands contain IN METALLIC IRON (my/m)
the kamacite of more than a half of their metallic composition, : : g
6 IGNEQUS ROCKS !
On the other hand, it has been observed by several workers 4 ns 11 ' {
' l '
. '
that almost pure metallic Fe of lunar samples of mk/m:::O in Z 1 '- |
Fig. 1 is largely produced by the breakdowns of fayalites, BRECEIAS S i
-s, . L " i AR 4 =15 [ i
ulvdspinels and ilmenites owing to the meteoritic impact, 5 "I !
1
Further the Ni content spectra in native irons in lunar samples 0 = =t
1
. 6 FINES ' i
are very similar to those of meteorites. It may thus be con- A e H !
. e 4 : '
sidered that the native irons in the moon have a composition 2 ] ' i
S . A " 0 TR
similar to that of meteorites, but in addition, the almost pure { ! |
TOTAL i i
iron phase has been exsolved from iron oxide minerals by the 12 n=32 i
i 10 , . 1
breakdown mechanism caused by intense meteoritic impact. 8 i i E
! 1
‘ i
6 ! .: i
b 1
1
0 s
0 02 04 06 08 10

my/m
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]I — 42 Interactive Programming in the Inverse Method
by Sequential Layering for Magnetotelluric Analysis

By D. Rankin, Dept. of Physics, University of Alberta, Canada
C. Mozeson, Dept. of Mining & Metallurgy, Univ. of Alberta
and S. Nabetani, Dept. of Physics, Hirosaki University, Japan

Modification and improvements to the NABETANI-RANKIN method of sequential layer addition
for a one-dimensional earth are presented and applied to several representative models to demonstrate the
technique developed for inversion of magnetotelluric data. The inversion process was aided by the use of
computer graphics and interactive programming. It was found that there are general rules to be followed
for choosing layer parameters and once these methods are learned, the advantage and speed of interactive program-
ming can be utilized. This method is inherently stable.

The inverse method of sequetial layering devised by Nabetani and Rankin (1969) necessitates
returning to the algebraic solution of the set of equations for n layers,

Ao"'g- '—'141""8!/ 190(40_30)"'19/(/’1‘*31)

Ay osp (-8;% 0+ Biaap (F;3,) = U, @3p (8,00 %) + By 03 (5, %)

Sy 1A exp($; %) -Brexp (8,3 } 2.9, Hjep o2 )7 B exp(Djei;)}

An eif 6729"2”7*3;16170 [lQ'%rJ i ‘?xf ('49""»/54) 7 ‘9" ;/7" '279 ("9’13"' 7"3" exf(fﬂ,,i,,)} = t9~'1 3770 L/‘ 10/"'2")

with the problem reformulated as follows,
Zi(@) = Ex/iwHy |1 = [n /8,
T =K+ Kt Breo K ) [CR2-K) KL ¢ - (-0"ED) V=T 0+ T)

where Kn is called as kernel function,

The real process was programmed for interactive computing with Vi, Va2, Vi..... Vj and Ry, Re Rs
----- Rj, the differences between the measured values V, and the various orders of approximation. = Starting with
a uniform half-space, layers are added and corrections applied until the residuals for each frequency estimate are
less than some pre-assigned £ < ¢ , where? is chosen to be less than the scatter in the data.

Present interest in geothermal anomalies has led to renewed interest in the study of the resistivity
structure of the earth and therefore in the magnetotelluric effect.
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II e ES() CONVERSION OF THE PLASMA WAVES INTO THE ELECTROMAGNETIC WAVES

—— THE CASE OF THE JOVIAN AND EARTH'S MAGNETOSPHERE

Hiroshi Oya Upper Atmosphere and Space Research Laboratory,

Tohoku University, Katahira, Sendai 980

Electrostatic electron cyclotron harmonic waves can be transformed into the electromagnetic waves

through the inhomogeneous plasma region of the planets. Recent observations(1'2)

gives a confirmation
on the theory based on this conversion concept. That is, a narrow banded and flat pattern of the
Jovian decameter wave spectrum conincides with the OGO - 5 VLF emissions that have been interpreted in
terms of the electrostatic electron cyclotron harmonic wave instabilities.
In the earth's magnetosphere, the 3/2 fc emissions have been detected in the form of the electro-
(3)

magnetic wave that is called the postmidnight chorus . This is a different example of the conversion

case where the electrostatic electron cyclotron harmonic waves are changed into the electromagnetic

waves.
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An example of the postmidnight chorus (after Tsurutani and Smith, 1974)
1) Gordon and Warwick, private communication, 1967

2) Scarf.f, preprint, 1973

3) Tsurutani, B.T. and E.J. Smith, Postmidnight chorus: A substorm phenomenon, J. Geophys. Res., 79,
118 - 134 (1974)

126




- 51 Tv% s paaayvs ESIlaa 2
K TR (1)
TR« =
(;% FE) CERAZR<AT)

HRES A 70 F o R (FEK) o TEIEAF B e L T FTE FENFE2 T ()
7o

ONY R (L+T, ) #l K, H. O/a) phys. Elda £ 2481 (%77)

@) > 7" BEH Fedricks, T.6xR. 26 3344 (Y77)
GRR =T ~ S5 my o of, T6R, 28 pe2(/73)
Ka piman of o, ,/‘]47’4"0}: s.Space Sciénce 22
265 (3)
“4) B —AH Sa’/// Phys. Flddo 13 944 (%0 )

Lov L, 2o o ESHI" Space Tlaomo m//;i;%b\“ 224K RD<,
FEINE P S W T > & o DR — 4 oFex >3 Fsnsd, 2 ob
rf’%ﬁi%,fﬁ'{(z“% %;ﬁ\‘l}%ﬁmz 1) A 7% aa

o R FIEo FpF2hTy

WF >4+ DRa— AW & ZH (VB3] 7R bo>goz— 2 w =
IRARBET A, 2 s Bem%ai Mede k1 =2 NSTNG 02 BB

@t REF o Ke o polffitiyze w=5% L wndhe, wAER
2 HBo (Foge DRI ¥ BRI, ]NR 0 TG 2 )

® R rRNPI L pdpe w =Sk o B—f'R T FERSE S0P, L L
wmiLDe) 20 oF— R rALFh Lo (7337}34 | o L;ﬁawwﬁﬂ’?‘%)

“) Space =" o~ 2i e f\?\jﬁﬂ p) 7’Z“4’)\“ %%\‘}3%—6 VAQK WA TQ‘LDQ %) ﬁ,‘ﬁj) AN
Rz nr ot FRHCHZ, (b5 b B RETA) - 28 Feyx>
—F—RFaxs, V5 ‘/gﬁﬁz“ﬁ%b‘% Eh o,

C)FE TR E FR 75« FEo0 | <%, (REEAVES14)

OxXd— >/
B BN A -
Al
=7 e
: & S : |
0 f,'“&{ & 29, 28l

127



I~ 52 Bounce -Drist %°B = & 3 31 3 o i L

& I el
7R FE2IFwudnEF LR

EEAN o R A T W v 3T 0 audeal »,%/fwm‘\z w FA
REVME R ERET S, ﬂﬂm%a%’ﬁﬁvmh.mwﬁa?%mﬁt%%
T3, WKAREHELY oMb s 3B Fcx ¥ - a X BriR2E, F47
TKAR 207

3wy = N Wab )
W, MWy + M (< Wi Y + <> — Wap)

TEZINI,  waa , wee @ frad-B RV lurniline gt a F U T FRRK
w, FNYN Y ZRAABTH 3, —F S eHFoREERNR SL o MG

3 5L = (LB, mXw— wyg) ()

o QAR H 3. Lew#IEo u-1E, g whRE oo, wnEHers.
KRR b 1 e padied Adffusior KB Do & B 7 1) 0 7o EAAURIL D,
XD EEA SR

Dy /) (o \(Ly(LY z
ot RS @

we 4, CRIAH AN ERT o - HMazr—wv, W, 8T o F Az 31X
-7p3, Kikrvt o Ad@EHRENoRT couc ko NEHAT 3 e 4
AWE 107 o 7 24 . - 2 bounee - rfl edorasec ITHF R Fa Ay YT
HTL B 20BXk 1855 3FpcUnd,

113
AR o 5 2 o YWALA) K
9 L¥%4LA w2ER B 9 ) 4

2" 9 Powev Srec‘tva.

-
tmv/miPHe!

.
<IBEI%>

102 i
FREQUENCY (H2)

128



53 otk T = 3£ 7T 3482 7 2 92 v 5% 75 2z

2 fpR 2 17 1§
= w7 - :# wu i F
J& % x - B

=
|

B = RFFFiHT Pl X Ve 5o 5@y a0 e R R BRBIE 5455
Eo ke R edFm LE e BB View o ERECI e s iz L E
L AT R 4 pertbetion methed T o My 13850 SRA TR B n 0 BETS
2 FHAKES T ¢ By Viasi ¢ om;wq;,jﬁﬁqz Haswthl ep- =& N T 3 FRRE BHF
3., A-BEPFe vz 2 T -REBI M- BORER(3H2 M o6, 22 vr Gx e
KL 3 e 3 k3 &ﬁﬂﬂ’%{! I FAT T 1:?;7;3&{; 73 X2, B H AR
B -19meE ikt &, }&il}\i‘v& colde losme v A B T A3 |4 ovder o 703 027 9 42
e | Kev vhEo BEEIw /o6 iE BEL LB eGE L w3, AhdBagame v Ry
Y g oo ¥ g L2 AK EL LY 2 fBlE 9 F = K EST 13 P XU T 5V kgiE
Hyar, - vHLme Mg RKATI 2L RE IR ITH T3 § o ¥y sy e 45,
@"11"&@?» - Ao JAPE T 3 ke = 2 FIIME A F o AL RIBT W W (3
BRI 3TEUS 3.

I

&
d

?
!
%

ERTHA G 3"%‘+ @ 0f, + @ vf =-
* el L fw 8y

- d R HNET T, E: €8, T wREA 8 2 5

vk r o A = Viesov ep. @ Af | —’ o
B(F R0 £ (R, 7.0 S (r=ROS -V 47 4B,

tH 3. TR A At KAT 3t ~HBB FHe T 2

YE_ L FE, ¥ wn 2

L= _ L= t.u.'jcxr[iww(t'—t)lE(Zﬂr.(t’-t),z’)ﬁ(v,)xm
T W g T W)

g

S %ﬁ Vo, E= EBx+tEy , Vo=V , F«(v.)sj_!;"ﬁ({;,)m, dVay
Wy ]'P,A.sm f’rtifut'n-“-:'j , Wea Cjcloﬁ"o'n f'rtguenoj

Suffex 0 1F kR (Bt

9 E-n-{ojn—d.:ffev’emﬂaf ep. Foarcey - Laplra ¥ f’t e ME w3,

129



I-54 11/7|~cz=,“1:7|~|=;9577/&1)5(141,_7077“1

e R\E T RLo T E
T T e
A R #

TE 2 FA E‘@C{:Yoje,{‘ l’n‘aau\ar-'-b-.'c: o > YT e Aot (£ 4pETS)
EMBER AL LT WR G review €176 2 By X0 TR . 280 B1g KL R vl
EwsSHEFLE | oy, b")ﬁl‘ﬁlﬁ/l"%-‘) A5 F ., t‘zru_l CTwo-dream)(.ry\eguhn‘&s
o AT GBI L 1. 2o Lo lenly, w0 (Bl . 25).
Ao ®3(z L) bes's v }) o %M&SH-‘near retardation | ;y};f;;?#jg
e FEBBz WG S KigT s b3 LHh. ThkeH L, Weinstock -3k
T EE3F I B oL &R £ ("3 enhanced diflusion (= B > 2R FEAS h 3
EEBTIEBT 3z tag, BB-IRBTIF, B K3 G T a(ZFEEB AN T L
7bezzy bt rEGFr-EeEs o> EFRABERFrEALEI. Lo
TETE3, ~F. Weinstock — [Ro P&r(urlue.al orbit 'Upeo,z =& 3 b (2B 1B FfT
W LA VT, T Lo oo | ofhs cee@T3 eEBs hs (R FREAE
Rl 2u3)e o2, 2 THRAEL L FIL ST (IRABB)IKRS EIEB o\ —
ff?"fs%\tujf'iiﬁé%isfgmgfm:to\'?a w3 . =ihFHB> ,KI,/tJ,xn
ZiRU a2 e ARG (P8 PENRHEELTIZ L, =5« ng\'f\'nmr ST R &
53 - ¢ EEAEANSZ, - o W, Xk NME. 2B ;3/5'?:; a -137 AA a f—}';bJ_L) (5uqs.'_
[inear retacdatton ) 7%y | HeF A FIZBLBAITHIE) T B3, TR ER.
Weilnctock — (e » 837, 14 % - Zuﬁs.’l-‘ne«.rﬁ?% AR |-t pEd 3k P}““wm 3¢
So —hi s hE RRBFE: b L. ER oty IR ESs b Rer ) Fah
T3 AL NSEBATROEI A, BAHE. S 2 £ BARKT. AT hFE—= 7
MARIBREIM( 1, S-fGlBeBCTHISEES,

SaWE v, ¥ih-2253 pel 111311)?\17\"81}#!1_ 3045 o6 boka [5]E87,
BA~T10 BHEBFEPEL> 2IR/MF3E"3FRVET . 2w R c,mm'z]wn?)
E 2SR ahgaviwhnn t BShe 3 FIARTN, 2o (R¥afr. T
R @ ,Q_{ec,‘frod:e{‘ \U’“V“—j\tlﬂh’fl'ei FRf?"Iﬂfgéﬁﬁﬁ’ 3 .

FT. AR wiA> aBLntihre i THE NN B30 v 4 nlilix
(&) NHEB IR (%) Freats RS0 = s FHE TS B1i g @i -I¥
Bo RS LD v o, (T s Bliekn 2 1o RRE () §) K5 nh =, (7T~
HIAEWI TS W3, Ak, 5388 UxBa7d/ak 68303, 217, AR
2 besz 2} oaf)apegn zu3 ed3t, vxB afhhpe 7 |k B & A AFiRfR
THREF3 R3S , 55 - ampldpyBP3 £ -LEh, 3 [ > |-ZB Ved £ % 2
30 ZFIEAE4C t?’*I (e PABR Voh F BI85 3 2 tons 2o la 2T
nSBSrEMER W cHRT 3 e pTIRN oL W3 {A 7 »drag.
Wi ER t e s e ipA e L esg3 b3 4T - FREGD T IR TONT
ElzriBs3EdF Lakn o tafDIPAS b3 =3y, 0. Z0F (HB) <
EDEE Wk B GEemman s bas: bt APBINT ., B EBR. AEF 34
Tv "&b s 5B | %0~ ¥ ALt (2 2% EF3.

V;;‘L = Vea (¥), f‘z-ﬁ—.‘"ﬁc—-ﬁ‘{[ Vea ) —VMJL.. Vinh R O f7- SA L)

FEMRE IS V;L(%,)xv¢ﬁ+V¢d s3. V=l (A~FB)2Z 385
V= Vgu+Ve t6 ) RBBRGR-BRRyFY 775 -2 237 3,

130



I -55 NPIL T — T oo Ha,e\‘t-cflludev B AR 3 qu\\e|-

-t\’qh vevs e 'Ql@w

E = B MR W~
g-kl zg- ’Z'k, Eim.

@RIV, KRR IFN0S52To BULEFI3., 20 B3 Ky
SHMATHI., UV Ro BRI RRRIUNRRA (e pulsar) L% B 3, |y nt-
ey linder ® MRY»EC, MBBHU I 2T FLay Ay 3L,

BXOBA, bebbogylider BHEARC TE RS, RPRBBT LV

2o@mH aRMRETVUT, REZRVRARMEA B TEBL I L, 33, 20t
L, A @R, ~KR(E, BABENoL ¢, BUHET, AR 23, tawellath
RT et EERIZANR B, sell-cousstouatzn, fF2PD3,

-~

S aky E, 7 IAAo Yk, —HN Pahq”d‘fbv—-\)-evsﬁ Low k& L3 HK)=
23, 2o R hi3, o & TE, FAMIED I poletlal W, RATH tul‘»'b"i&ﬁ
2°%), wladal koM I, WRTEI (Buathis) ,
Bitr 1) o BA, Ligat olludey B RrTNT, self-concistent B co-rrtationa)
AR, BITER, WAL BZVI € T, KH (& ( Ro (Peg Theor. Phys ValEL Gy
pblised ) F 5 2, hE AR > 2, Nhtolnde ERMI Kby, Ly
poralle |~ Frowverse 12 R T H 3 eF2Vvhd3 2oy, Bude, A X AE
R, 3>0MBizk>T ~8F RIGAI) ARSI 3. 2KEI>35, &k, B
®EY)z, 2 o0 FAF L, RO, B2 @ MHBNIEI T, %0 &3 R %3,
@ © (ko)) =0
o LD W + 1 LLWOTIV +OP- FH®xBIXB ~ ZORE =o
Ox WxB)=o (®=-a W)

B0 sz, woARER. W= WA TG :'P\=\TE'/C"'\“%°C’~
woe)s =o e propir wass daustty ,  €'ltuTev mu) Quevey <te.
A WAL Cr, 0, ) 2V, T= Wi
E2e) © (W) =p

3] PP Ior-rasly 04 - TE 0P~ shurbr O
AP L~P W xoxWy) T R Wp XWX ApWp) = 3x Wp x (O x rlerto Al Wp/e)l =0
? =, T= PP 4+ FhAV-268y

@= ret8 P Uy~ S5 Bx)

A= e ) (Befuop ~aUy)
Bp = of }* Uy REG. UO)I0, A} TR, ok
T evx, XRA|AME r=R =, Wa2RRMAH., By=0, P=!, P |l T, &
RoHPREEPPLHATI. (LRAIBTAx, WS0, §53-¢2 5 Fatke, %1
BPVNM TR B, ) 29 R, dpoe~like 2RO, r k4 kL L HNFLIT L
¥, 't oRE, BNV Wz, 2R, Bdepentance ¢ BT U, Bt BR
TAREY, I hzvd. Bawo e, FEATE- Reo DG, My Y nld o

Wigors, MMibNR YAz, BRL T 3, i\ B, Mo 3 & 1
n, BRZBOWwA, Mid, Weal mH D, IRB LR VS

a) Ro 1w,

131



T-56 BT KBFEGHR G T 0intk
1 BHER e 7L TEE

EHE G NZEH, Hr—if, AREE
b REEF DFER

SNET1RIBEINEABFERLE (GLE) 1223 2 55, KB romir o
WMENED T % Transit Time ¥ LIFAND EW, (1) mEVARBIAEAEL 2, (2) &
EERMRAREN 5K PE., 2055 (D RYS1z, () Ha 7L T HBEZ, (8) em
ERN—AFZERREES), (o) N-2BRKEVCL, SRALITELGRY) (L) 5E
FLT -k, (2)lzonT ), PRE 0 5FIF B LLALKE, S xnthXl:
RFET R oRERNRT S,

3BMnyrIs L)1z~ %, @ F-TYPE, A S-TYPE, X S*TYPE
7LTERELTLEERY. , ; ; ; ; ; l ;
BrsFCEAC e d sy i X @ ]
WO WA DHRENL ¢
THB., (a,c) nldlriy
NTEL2r, YoMRR
LlzZ L,

7, DIEARZNSHKR
2% Rise Time. ¥ L, %
){) FLZEuL T EE,

NRGES ) F £ 3ARAL |
»K TNEN, E-w o U ' : ' ' ' .
S TRERET ) m;‘ff; " e 0 i
b it 4 s A S5l 1k HELIOGRAPHIC LONGITUDE

<, AN TN, 2
NI BHEEPNT 1, F,S,S¥eR:AERATE, tohtidl- 2hr, 1A )R
L, SRTHMEEROWER TR 2 2 yoshnd, ERIRIN R 50— v,
FRAXNSKAE, BIUIAR 35, Bl (go'w, 194) vhd. wow vé L
BHRAHD L), (/3250 min b 581,

WENS R OBImINK 5,

(1) BE DER, RBLFET oD 50l ) ¥ 3 NE, (26002 100 ) km/sec 5455,

() 4O°W &N'F )‘wia%m}iﬂ;veﬂxgﬁ w¢inothr LIFWHKBPE (o0 bmfbec ¥

V) B0 - RZENBH L, Nots s AoBTRILEE T Yy TIH, z,mmm
/0%, FORNES ~o.28 4 (035Kl 1> ), KB /0 Ans 3.

(=) N=2 FZEBRBG L OBRANS 5 T eV Fﬁ%—mmziv&‘»’f’f PbND, xLTH)
@Fﬁﬂv\%ﬂﬁz & foing
BEAE 2> 02, 7L TEABARNES o EER )2 5, W21 2 VT %

mu&nai,d%r Yy, BmIFuk-RBIRYOP2H - REIND, AFBIF vdt- X

BoN- 2V e, ;?Qi’xm}ﬂ‘?n §ARIHBRRNBE - RRBE, Tk 280 ))-

Riedz v L7, /s\g;i,*ﬁ}?]’l.bkr toehd,

(1) dedager,C. and Z.Svestka, North Holland Publ.Co., Amsterdam, p.1l (1969).

(2) Enome, S., IAU Symposium 57 - Coronal Disturbances, RI (1973).

(3) Frost, K. J. & B. R. Dennis, Astrophys.J., 165, 655 (1371).

T
1

100

T= VI Y
»

>
I\] llllll

/
{
\
\
\

TRANSIT TIME_ (N MINUTES

132



T-57 Hrinx-KBEFHESS 05

2 BEHL o WL BT 5
WRFEHA LW, hREDEE NLEZH

XEIFEIE o BAI= 2 ), /90 FNIRY 0 S, FEMBBAHE XKLL, B
.ﬁmiﬁﬁWLﬁ.:0J7@ﬂmfﬂ@ﬁﬁﬂl?,?ﬁﬁﬁﬁﬁwm&ﬁﬂoﬁjﬁ
Kef 1z o S Y ANBRATCEAL, BIE20 9 HE0T, §51:4EFE,

AT, Fbont 0w > PR ToNELE) 0FWFH ¢a ¥, FpEn
20005t K5 ¢ TSN H.222 0t Y THha 2036 uswdB T Th 1,
R g s0 08, 49.2.08 70.8.7 THB. é1228 OBIETRAITT,

QHWAEE Fd1zddk. Tnd o @AM, ORABTH 3. Ko EW 17
s, o BERMESEARO 36V o rigidily fido# ARt o XKL TRT,
KBN): L 2B ARAEZTS AN, UT/ BB LTHEIRTIVWIL o, « 25L
E o, § 0511, 1- CAF ~RBEIWRL S0 L1, BhopRedb 5, S hb
DL S FRGHLRCLE TS Eo R eB 2, —FJETRA TN FRE T
WA, Fah e S HERE O NRRTE . FdLE TL, THE,

'f@d}f}j): RN ﬁ)%’{q—. L, E 3% Yig,;':}l'l/ oMot AL, BN, 2FETHF
WE WL i L, YRR T, RedieoRELE Ty, PNeAhvo HE
A, X9 THEL oFERE NS,

(N FRo®T1BIBERTLY, #FTmtordh i,

(20 BF o2 HW, 9~oh#ih: ), FEARI L,

(3) Ribo 27— 2 ) i) o B 20hRETH 3,

W FECI S p s R, FTHARNEZWIWwI LA, S WITDEKER
AL NENIHNLBIYTHRE, Lol 1o mr@,’},’&'{-?{,ﬁﬁ@fz c ¥ DY B
LtHE L HIXET YN kNI AV & N 3‘3'5&//./8&15’..,4@7,&’(»%5.

WE oL F vk —KBFEEHn, FERNT BB R- TRKK T2 ¥, €94 5

PRI WL PARDEFIEFS S 2 x, 200TRE-SKBT 12821 0L 35023,

FEB.,1961
1100 U.T. ~

3GV

N
o
I

w
o

GEOG. LATITUDE
& o

|
o
=)

W & 6EO0G. LONGITUDE - E

133



I-58

<

INTENSITY ( ARBITRARY SCALE)

L1z w X - KBFEBHR 1L 5 i

3. B¥ERF

L=0I5

1)

1|||||1|\| \ l 1
1.0 20 30- ko

TOTAL LENGTH, T

ERFERT  mERE, NLEA, g

RIZFERRBUIRI /W, —RZ 09124254 3
Bk 7o vedEe Lo,

f\'f%ﬁﬁm Rso & , ey oAdsiTH S VR ko
1, BURLABEERE AT A=,

31;36(/]3 = const , B(R)e< R—Q

NNYD AER):L ), EFETES, Y2 %
AR ER T, M TR F, T, 3o 1R,
R=1 T ThtRAEBISE )11, ey X220
HOLETHHA L 18<. BFER>T 1B x,
B5k R=1 12 Bh)E 9o<ot</f0 55232

20t LIERONRFENR T2 vi=2 ),
N(T,oe) nDF %453,

KK 2385 ), IRNER T, FHL oK
RRATE 343, 0<p<t o—FhiIKn S,

R=-L LD 0 ARg =
LXK EI 4D, RHEEFTRILT,
A = cos'(2D-1) oS X < /80

X323, B3 EFL, omt 12WBII D,
Ri oM nd onxR2EiTF<rToTId

AF =-R, COSO{, + A/ Rzz = P'zs,'y\fo(‘ " bl = R:§ R,

THhd, RORe D W miyroy Pm'm’t(}?,so}\o(ﬁ;?m)
12HL, R <Rx ¥YZIHF22v i), L#EHN
PEWMEFF3.

ARG EEREIRS, L, R, TH~ 1w
POl A0S BRI LTS, BT
1 I X TLwv. SHTR)EAWBZ)HPRTHETE
301, RRKERECHEHE =S5 LAt
Yo hidodk, L, TV BnEaoBT
iz onTt AbEIANE 535,

EXZR Q) TRUE /g0 2.26 B, KB2b 2
AW Y TEEBRG=20 2 2ENDB Y, WaridT
{ L o553, Horgr2Z 3]s 3AKTF) and
2L, Blzruis A TI 2132, 205
fM=207BF k), Med3 BRATCHASBE
M ned s,

PRAR LTBHVIZ1:FF L FH TS 0 ¢ &
?]3)(//7\ M eHhZ MKu>Ke 753N e >o 05’)’
K ot AN TV B,

134



]I = 59 For‘:uff. D:.awux, D )an*]'l ‘? &??%49 Zna,ﬂ ”afwumtc Caw‘rm'ﬁ

IR 5 AP, HRdia
AT R _ g
TMWMM Space e 5013 B 2wl Bumaie Componenls 13 00851 £ 5 4 3
(K Nogesfie, : Rep. Tows. Space Res. Japaw, Vol 2k, o3, P 199~ (97/).

D= D=3 pte = 3 a2ct <veoocna
22 DIt M 2onal Rarwonie w—JrauMJ‘; QL= P (o) s Space 2onod Rurwonce, c‘\ubronﬂ,qt.

o2 \
Co= SﬁY@)&(P)L‘.‘(eJ)%":Y(rMP -.cewpllmi w.ggm,._,e ops SEsiay

ot Are ERONTH v, OSep3~1z, 1964, D Th 3~ 18,1152, @ Morel 26~
Apnil98, (966, @D Manch 20 ~Aprd 11, 1946, © Augud 29 ~ Sptsade~ (1, (9660 29 Tz > 2
RRATE A6, Kan 07, a7, 00 v so s dect- Lt 0 6(p), 2ps obffomatind nigiach,
sf_to‘l‘rum propt ey eirn, 2 RRAr213 Q02 £a3irg 2) F'a $aG (Pl Fmt&p.‘a%fa
9912 [ 46, A7, QI E fendnk 29 GUDE L, Protr e o k. Proen opponsntiol Lypa o o L a B
A REC R N k4T I0GV 2" mdumarize et Lot & dar e pw&/.e:,(rp‘,) 27 Qe shr Ay, ‘@‘-‘,thtf,{
{32 HE v o0&y rmW&ztl\¢@z\"®>ﬁ.

FIT 29 whmanigobion T AT R R 1AE L oW (e a Ras, ANE 1 R 559 Z/Ha Fenbust,
dectence Ta'z1: 20 movmaryabion L4 Grn % dn 2o Kb B £33, 4T Raidkl s 42 ki
Flcv53, 02954 h34d iRy, ¥t ‘?FB?S‘#‘H.) Nt = St Aspmanibing (£ ORY &5 A SR, Bxkg
:‘c”u;'-;, 10)'.\'&('.)\;:_\%_"55 lﬁ]x:oq A

Cosmaie now steboon 9 ASRY dotw € 04 - Oy
AR vy, — hin iRt B - 5 D

4\’3?‘11\(5‘13, l'fl“ Llz, =29 |
stalion et MeMundo b Thale Hev -44-: N
Moweon & Aleat-9 =3P RS AT7 5| . \

Bio EE@aam = 229 R @ ° _-9\*0 = \f
LRI Sfady 2 H 3, To.q.— X / / ]
aR L i
> R T S T =

0.% T
& ORI T% £
(%) 0.4 - = = -Lci) .

i ¢ %ﬁ){’%

i VI s O T 0 0 T O T (0 < PSSR T YO VLT T vy BT
20 22 24 26'2% 30 3 NETWLG W
MARtH AbrIL. RS
AITH: C%w:c-nz\-} :u&-s;"'}dﬁwxrai' THULE
AI Met o " n o* MC”URDO
aT AL ” @ 8 ol ALERT
AIHI\: " £ C o ot Mawaon

135



I-60 FORBUSH DECREASE o RIGIDITY SPECTRUM
(z2a® g 2~7 F )

=% 3 Hr-m , paMk
(%R K12) ( 72 %% ) (78 #9)

19695 &9 1917 | F 34" o ForousH DEcREASES 12 o o7, Auwa 54 mweos
B et aF @)} Ao IX T oMY, FHS oA b or T, -22F
3]33«0 AA ) ey 3'(P)alp (P : RaiTY ) 3 9:’1/ ilk/n\({f’yf ) o P—’J.(P)CJPH
bR 33 r O € 32, Decrease o £ (13 81) a FWL R ol *od 1A
feiRe v, Lorfderc, s P B - @ 5 k3 Decrease a (3 e L 1 Dec. 12~30,
{97 29 25 9 Decreases a A A° ) l-u..:pc:o.s z‘@é:rii«"v\, :-nq‘:;;'{%c‘
y, o 13t v, peeaplilleE e v, -9 bt §E 0
e, =1 i v4d a9, prod &L e b sh 3, =201 F390 Hab
23 e L @addc oy, oMt MHF T Fe et Lt o
2({]1'&)3, :il"pi%—(l \naubﬁa(-‘f«%b“&)éb“l 7\'\’7|-||_|:7.'1EL/\"32

Radp e © 3,

[ 1
(j’ ﬂ) 1) AA%7 F v 29 9% 053,
$ o ,_; TAREYA AR, AT 2) ﬁ:t 0.9 o steep 4 2 @,
| ] /E 1 J0o0 gV MYt i Rigioity 9
= Bl TABASHI- | e T SO i
L= ‘ A iR~ e Upper Limdt s~F 3, (£ 9
S e AL = & Respomse Functim §'7
i ALMASTA-N | ALMAATA-N Fe0GqV 3T ad g g {2 ©r

i W ™ 100GV Ty 11 L P

LN ROME -N } ROME=N. J 4
D Tt sHW e 2, AT o
. KIEL-N I I\ KEL-N Respmse Functiom v 1 T,

i ! | Peqcockqi’)f{iy‘tub

AVERAGE COSMIC RAY VARIATION

. DEEP R-N _ 1\, oeep R-N i
'.\/ | 8 AhLeewalia qi@{fi&
1 1 :' Lomd o4 7 ¢ T3 1 ¢ «
=% 0 4 Y8 DAY -4 0 4 +8 DAY %3, )
DECR ,
CREASE(DULL SPECTRUM ) DECREASE(STEEP SPECTRUM) ) pros o dull w3 R
(*2@) %upperw llg‘yflt‘llﬁ
1 : : 5 - o . vy — (l"li.\':'li‘ j«&)‘-fﬂ&(ﬂ’b‘
1970 JAN 29 1969 APR 13 =
AL 1 Ml L ety | SERNG S By, RER
g P o'} 970 FEB vt ey kvgo
é )./.o ] 51#”% /l % Dec, 1972 2 4 <, )
<< I \ \
Z ik s | 1971 N é’ 5 4) Dull 5wy oLy
= / DEC 1 Stuf ty Wz I:t/\"'(-ﬂ_“J )
g 10'2__ ° p E ﬁl‘ iv 3,
4 4
o ; 3
E - 76 n LD
Bl 3y 7ri.s SR S, B
107 gz ;5%1;5,“& 3 GE ég g% ij ﬂ;_"l‘l 9 ’(, &i‘%}:*%‘ r 9 li)ﬂ_
<3 5554w 1 ﬁm Ez @a x0 <
= Txxaxo 1 . - LS A | N 7 S ;,‘iz\“a,
10 : L
01 ; 10 0 01 1
OBSERVED DECREMENT (%) OBSERVED DECREMENT (%)

136




I - 61 FTEAR 30T B H e KeF AR

P H- . A B, B& -5
5 52 Ex 2 P

1972 £ 88 Evert o FBATK FV TR 2130 I RN L L IFFRED LT
foz 3RABE . RFLLP DI LERAUR. T 1 LFFREMD G 53 reference
oxis [CHL THIAHMTH D L. T2 ErA7 U PT TELTMBIL L L LE.
SHELEwr OEEAMTHL T, AR L =HV T

3
T, A)= 5% DT (Ti) . (3%a BITAE)
TEz%4. Khzi1eo X~ & (1 7;« 75 *E]!ﬂfjfﬁ] (A, Or), EWLZAAT F IV
(P)r 2. BRNEEZEF) KOBNS5A -9 - pREELTIED. 284 v o
NBZARERW Eo SHIER Y« a5 Or:10°, ¥y ol OHEE 1455 M D .
IR MO e L) BRORNI=S 3REZ S IVAKTIEY. R)\EEALH TS
m@d&LfL.%ﬁﬁ5:Z&ﬁ&Ev

R EML . M2 cm T stlar ecliptic coordinate ©7+T 3 reference oxis 0 757 & O
EHAHAHNE TN TW 3. B V4T 2"UT 5580 © 515 T garden hose »
Y& Bmife BEOOIRYNEY) A0 FRILKEGPE L EEhtenamon3. FEE2
158 2" OBk FATL RO BHHABELEILER LTV S,

1068 4 | A £ 10H D Fobush decrezse BN #AEHI >0 TL e 0 5 AL HA L E
BT INEN SN TRV FOREL DCTLRETZIFTETH 3.

AUG. 4, 1972 SUN AUG. 4-5, 1972

UN
!

00-01 UT

137



I -62 Feaf g AhSwmA (L)

P 4»\ 04 ,\%%t‘%%&%u‘“
M\Hgﬁ ﬁé}f BY R EARE

T haFABETS = E (BDF(IRET R, a0

et T i e L
K39 T UMER (L0 BERAL) KRE A KD |, Deap River (54)
Ottawo. (L&Y %) B4 2% ) . Mawson, Hermanus, Re“m'-sgglwm?; ;F)]l: s
() Decp Ruer , Ollwn % o Ty (R F 78) aspece 720 Z 7 ig;%ééi Ut —g
g me, HEMRE G~ MR 53 c  (@bMEEL T ok ﬁ.fﬂaf T, ~ 28
LES R XA BELINFELRY, L aTRIHY 2 pesk p 34 T 2R
MREn ) EEs) R laprkafig ety t 3t v s

P DEEP RIVER (5)
I, <T;"“3>Y tABER 775 7 A

{id, 192 - 1979
BRKERA TLEH R 7400 Me, 3060 Miy 2000 b el

HHy, (000 Mty 9 S B BH 7 7 5 IR (ANA4RE FEYPC, 7
R3750,F2000, 1000 Tart) 3 4 AL (<FThovfeh) 7
Ty £ @K Led e, ks d i
Ty 2 TAALH BN /\”’)5@& 9 7 ElY mdy
Bytsessy) g ol hasnd(T1A 3
28), bred v » vt RET 3, 8

Tnd)y = (10.3£0.8)-(4.2120.76) x 1072-F
1 1

W sy 19

L, <{Twns) eAbeR & afthe > - ¥ 1. B
e dEdakye sy 35

%14 3 ¢ Rome + Oblawn 2 7 lé%T;iﬂj% \ = m:z:z(f)ma
Byfaspsar, {moer 1 el sl .
24 % t RE 43, :: I._.\ \\
S |-
W. Ty 240 ANF A, r-EwdY s 02 o, [ 62 .
THE A% b )44 TH 3, 2
s lm(FHSO)v 150
A |

138



T-63 MEBr I AT EEARE AR R W
W T oo BLA

ReBbd. RBHEE. NAEE
2 A

BHLDC - -850 By ey FREMrI LAFHMEAFAT» 193F0 A48 FH 9 &
WABEEFK. 6FoR v ERINT. RATIHW L HABET. RS o FRM - Nz 29
EwTFHF. -‘/?E?f&é‘-)*i’ﬁﬂ L I3 82 $hoRln % 2 D 33000 feeit @ 000 eet @ Poodfeat
VBB LR K FHANTORK. 2 o b K BP-27 RERIHRE-K (zomay
4L>HED)EN 7924597 3>451 - 9= FL 2D - PE0mXxs0m X Sem 2/
(RTA 23°/77 ) EBHVIFEFIKARE AW ARKADBRE e 54 L= /26 2 adoff
nigidity K ANT 3 sea doved a5 3t000 fel Yo TR BACKW 33000Teit b JSoo0fect 0
ZR ) A GELATE 7~V 2 FEWErBE 2 NT=,

% B PRI BRE s MAT e RRT 2R ERTH A, > W EMA LT % E KK
A BREEL LR H2 00 BER ey nk MR REABREFHEL Uve $ 490
SaFEFao AT Kff & 25900 Z2HE LR IMT A~ 10MT 0 EMB £ B ¢
~ B A s FIYIARARE BEEA. FHMRHAARTIH L B/ AnBleBILZ

RZH). 2afls @ 7924975241 -9-F1L23 -7 w2E&KI T, FTHa-
S Zs BEsLE < WK > FE > RARB 2 FH LR 2400 THFao AFE» 5155
Wie, 30 AEv T 2THET 0 2HAFHE TR BT v, 4 Fao R+ KEM .
%5 AKX BAEEK., SBaiT I 4E) B Z 4T, M ix 34000 feel b 3lowofeel
BT LG & LT ITFITL TLT - EX,

% 1 8 % 213 %3
PRESSURE COEFF ICIENT ATMOSPHERIC DEPTH ( glem’)
1dL 5000 DESCENT
z 10|
3 .| N
5 - 9 5 3
3 N m
E 10L o Bl z §m~ -
N\ - 3
N e € z .
w S E 7 :
ES D-l«-?i\\:.. N = o 4 ]
g R = il i
310’ LY @ 5. 9 LW
o 5 £ +a
o BCRabenheimer and PHStoker (o™ Mot 300 a S0 t < C
o Ascent 4 + Present W Oct 973 2em Polysthylene * semm
e Descent E ...,“
) 3 x Dec 1968 rn
19 5260 500 600 700 B00, 500 1000 200 300 400 500 600 700 800 900 1000 2ol & Dec 1363 =
ATMOSPHERIC DEPTH gom ATM.DEPTH g cm R
1 1 L 1
$4m £sm
i et
a 4 CUTOFF RIGIDITY (GV) Oct 14, 1973
M 108 . P IR | ) ) N ) . O 6
. . I Esouo
o . 35000 est é ,5 ] )
0 ‘ 3 g s
; \ N = © 5000t . -
8 AN € ot
=4 x w &
W = é
W' foet
g 31000 feet - usg
g 3 “\ g gwoo—
2 =~ 8 Z
8 \\ % §
&1
| 2 ! L 1 1 L
J &S 40 » 30
SO SR U U S S S S R GEOGLAPHIC LATITUDE (degree)
0 5 0

1
CUTOFF RIGIDITY (qV!

139



I -Bh BB = 5 15 o B Rk e 3 2k AL 0 A

FEBn, GNP, 283
(BFAEE) (5 A4E)

BRE: 5 T D meutron monitor = & 35 BRPHEFIELADR L, TASY HIE9 1970
FEArEME I T S, W, 1913F2R 3 Tt data & L2 LT, b

FR09BHHG= b 15 T o PEERIEE FAL 0 HitH
£, #ha2, 30 station 75435 At i g5
Ze IR LUANS, KIBEENE T TN
T# .

Lo )5 (1128UE, @L c#b
S L), Ko sunspot number K @
HEEHS =t hnb 53 L hLAa station
TR I FEELE G, T, ¢ data t &
hodok L THRIAILE) Lok, ool
Ew1Bo@arhs g ok U,

Fiz, coBXWo datat b1 LT, &
Ao P EHRafiLr fATe Ra, B2 =R L
&y, Fodet mapimum time (tmar.)
o station M5 445 4t 4 M5 v bhEiapsd
L. % ) B‘z/lt\lfu‘ Jd a,n{so'fro‘ay ggﬁ—;"&,ﬁ
205N 49,

(YEAR)
1363 190 1912

—{100

.......

f I
o ©
|
3
SUNSPOT NUMBER

MORIOKA
o 5
il o

o
>
I

DEEP RIVER rrrdﬂru"[r“b“wwr ]

E J\]/ ITABAS
L n - -'\—Jhnrinflf“—s T

k X i i o
n ST e

NEUTRON INTENSITY (%)
S

0 WT.NOR il
YOS I IR 10 s R [ [T L |
1840 1860 1860 1900 1920

SOLAR ROTATION NO.

Bl

140

51 i~ s st e
O MORIOKA
© JTABASHI
(LT v -
O ’
16 =]
I@‘ /p\o
F e W 0‘2_.\ o -
{ ‘ ’
!2 e 0\ ’ -
g )
f l
a1 {
i 191 i =
i i
~X Q )
= = /p ,o/g'@. 7]
- L delel N\, .8l 3
[? o L C“ / 3_6/1 L / \ n
| @ A
s .
A o o= ]
; 1912 ®
et ] \ ,“ -3
5 g IJ Loty
g a5 i
f A ,P’ \.' \ Q‘
aty Y 5
- (] —
BT e ed \ /o
L Vo
! \/ o
|
; V,]-;
16 ;
| |’ \ 1613
§ Vi D O
A o v -
! C[ —3/-0'\1_"(3‘ /’”\
12~ 6.9 €
Zf -2 =i
t X ‘ @ |
@-a .
| o |
[—‘L.LLL-—J—L —dee L_.l:_ I..—J.—j——_

2 4 b 8 10 2
( MONTH )

& 2



II-65 ek it 1w Bt v FRE%e

IGIEE, el . N 2 £ 3nT
AEGTIT. P Toriirn

s . » A e
FREerv-ia Y o RIG 8 Bllan 1= T3 om0 AT 07 (R) e

SV BEFIEL P VR EIRANE (i) ERG35

N BRETY R/ 920F7 AN £2BE ) & Pred PRy

TR - 2 AT 7 Ao bG8 1T 1=«
S5 Ers Ror Rk Ml(a), cb) =575 512
1) Fan e L eHRd] BB« power deisity o rgrazy
PAB 2. ARA - 8 LVRSE v Ex8aR A S 7 BRF S5 T > «
(2 &5 s 7R 3 a2 -3 2R o AN B U
G e y)
2, tEleFarvis =2 BV PrEIBIN 2 28 o, PR
ST P TTRRI L  +gF)
FHEF 5T ~ 2.6 xs0% count/smin
PRAFON/MN A 554 s0* count/smin

AFEKnK TS
PreEY BRT - 074 % fons
PP Y =016 %pmpy

ze 2 PRF e A= ¥y Lo b THUT 42 AFEIZICis ~/ond
FE % e T50-010

2. > 2P 3BT Ky, RIOMETER fue Lp UERREL 548
ERFRE)He TREF s 06 < GBI ZRARE 2 L v b
T Gl A % AR R M‘ Fovg< Iz spor bocmp
{ R )En 2o -a R F B L T o 2 BRFT e fn
Teau, 2a2RB3 TECERR R0 WEPEnT25-5 v At
Rokites e b (20 28 e85 F T o 13
Hiha Qa3 CRa BABN =S o ot BIFrEL B 123
SeovaBep)

4), 2 aFREIPrEY AT = P a BTy, e aiia s,
1205 F R 24-BH R B1EH 12 Az a0, 22 BEAEM Y
B 15 /297 Rumze BE M) Gzl s 1y
Th s o FRERE - o 2 3 EIR e 12 vE )R w024 BR
FAFazhav - 10 redhy o (Ao U 3Ee ARERE ¢
verse FRBETTBIR 27 73 88k v ARARE Lr- 4o
= DI FRET T )

NE o 0 15008 (2 B B IR rue B0

CaBR%a w2 s - BN ) - Bhrs power density speclium -

1& w0 w13 fRETH,

141

rv-2a v 9 AFFT (L)

PRE-a%7
(C) QT i
Q
o
\ 1 =
o
ZCthy) k)

N

J T
\”:"—F':

¢ &
ﬁ{\‘.’r-f'“‘

R oo

T
E—,.J-?Q. o
- Do

e

¢
0
i
2 | {" o L
TChn) i} (00
3 | o

»
|
»
I

re
O3

el

'::(\ <
LB eob R
2¢ L Ay 2% L_ N

FATL 29 AA2} 2en
ERaldinvi970F /21, . coBF ool
A (2H4B.07BF 0% (UT)
@. PrEINX5 A 285312 299754
W), PTEYRS, I 2085R)ava 21015 &
@) \PRATENG M 29583 09 200215 4
). PRGNV 248532 2 2007 5




I-66 T zemow e x &7 3 F BHIBRAT(C 9 B

BKR B% Zedh- BRE- FHER
Rk —rHee

K?%b‘sfﬁ \'&ﬁf@ l'\i%% ©w ,QJg b %ﬁ,,’k ( (Reuyrehee Phcb:ha‘h{) noo w7 »:;- ® ,&7

G i o BEEAEE XL BPIER DR 02T Joomw
ettt I 1S | o UBRERTIRREN) KT THRIEY P R
w2 H
i M«MW@s{w_r&lzf»fm, \i‘,’\ 3.

2 e ) 427 - 7
n.i.t/ ;'"' w"ﬂ"‘ ‘-"'\ "WIL““'-'V["""" @/i__l‘. RpT."fVO. [9.20 » S RoT-40o. /923 13 &t (7-3 ’7'. \15
m\jq?g%ﬁ%ﬂj%ﬁ‘dﬂhm \f{i‘()‘ifzi(h I T 7_7 5 ,r 27\7 4 S‘ 2w T Bk o
AR e I F s 2. Wi MR b B N (#7 60k ) E
:Ll ‘ i | ST O 5 z3EA 2 4Ly (27 W‘)‘lv’/u)té%a, o nm
A AN | p %o B BRESTRE @B R R e W T b
i w ; ‘ ’ T Ty w4 e
et || R TS eI ARl o,
71 pLno= n‘u " ¢ ,,l,, 2o (|) 5%4;:5
B W2 @), - vBHE (L (9y) BELWT, T

Vo AT ARETEL M) FIT (V) AWEGRY k> *RPAK et AET L 1E D
LK R RS E 0 hh vewnse peried (Ve DV) el B (s pov) Cak vy
addifind PV« (v, KB L R,
W @
D2 waf Mo Fi i, salpRR e OREEBE TS Brka hht 50 /85
Auk st ) v43., +eWTs Vaghpor e XA R [ T4
oz end . X9 AN 2 hn &
hish rgrdity 1€ - 721%; L9 9
Fivho, o
—x5h ar (e KNELM p
b g dba (sechv F & D) ¢ BH) LLn e ;
vy BIREA G (Jredivt) & / '
SHL v},
A AR GRALT L. T, ;
Ye ey Ya4ce pa_V\'-J TIg NS L v
hish dAnk, « &3, BRua T
Tt 189 1) T hie , T BOBthe 1 on BEBAL (md) %5 - 1rvf T2 E
54t Skl % (3 : . ol "
HORTH-SOUTH ASYHMETRY T3 ‘ﬂfl:j . f\ i; Lt\’é J\T f {‘33 : ,g:t;\%seo peh dv %,
IG(!MSOYA) IV) %i
5 Ifn 79l BE v 10l | AR
ka9,

i ASTITIONL BV (egQusenm)

voion” 1y p 1" )M

(9}
1.0

| HEGATIVE SECTOR
0.0 : 7

1 5 101112131415¢ 20 5 2
DAYS IH SOLAR ROTATION INTERVAL

142



I-67

o

HT50mwel i3 iRz o

~z% EBB, 5 %" S @

BREER BRE

¥ 6 ¢2 0 0iwmnal Vurickion (p.V) o A
okl (1

OH
037%
/8 6
i
|
5 2
- %,
&
% N
+\
s Frg L
’ Cas2  RoT.No.
4 i i 1833-1810
18 T 2 |8%1-1900
"% 3 1901 ~190b
+
4 FigZ
12
Neution
+ 0
-v-
02% +
i029,
- 12
Ton Cham
N
" + ’
-Ofé +.\ 0.02%
3 Fig3 =

143

, Phae oy Lulor plordlays
PMF) 9 /’4‘60/1117 [ iw,i}g :4'7:0\,‘7. Lfﬁifﬂ,:gfﬂ’f}ﬁ‘g ﬁaf

7ulec

Lt
slare =8 87 6] M}&WI
WEET 5 N B La Neabior,
Mesen popclor 5o 8T 2 G387 -
- %20ty - T MBI KT
BTV 26850 T omwe
e 2Rk e CLPMF 2
D& LIS - Ea OHLE T 5.

F:j]l?‘(’lfli thb@f’E"lnSMzu,
Rolation. > v 0 D.V o oemmation
z&aﬁy’km Cha(VNRTarsf |
Uhn). Coe2iFCae 1.3 F Y P4
o Phae 0 h | T, Iale
f,&tm&zﬁ N R ETA N S
ca e hih o, DET Gy, 3
AP a0 TR /i;/a 217
ek {, J aVERFTEan T, £1a
T-{-Be38L LPAF o
- 15 pelwily ~HH L Arnal
MURNEDY Tha. LPMEaq

CRabaETRINAED
gﬁﬂ\uum/iﬂﬂiﬂﬁﬂﬂ'

L P T R 20 plic Jome
fé@?fmij»’ty %n/ﬁan
. TPME m/d‘ﬂ,d/"/ 2@ O §
2 T Pr&L o JR0° T W ITTT hY
MIAGE T RCF(-F( T 2



I[ - 68 % 5% Av £ % };(, = 20T 3 Smdl Aiv Shiwer  » 3 Ei

BB-%. =5 “hERE Batey MRLG Y @HB- e EAY
NGt A phe L LxFE T R RARFAEIE L
BB s kS s mynihr £3i< bhiT2.
NEHT e 2@ I3 tax 4837539285 3
tae»h3d, MB>Pa5@ g 0~ o it
—1t RALT VD o cATETRZ, AR E LT 50D

C/h T T T
Ty NEsies HEWENELITY YIRS p
BAR BB 2T 3 g 10" a5 : 1
B dbSTIET heingT 200F 3. foere ws 10

T RoleF — q,‘l‘fﬁ}?_v BE T30y 213 Swmidl A
Shower zhyiy33 Jsh»thd 133 . ,

Swmall Alvr Shswer 9 Fhomyiio = O ;Ytﬁ- A w 100k -
22 2 NIy g B TRE I B Digital Adder 53X € X2
= 2t AACEEG o F % 33f o Upper tray (Gem*)

2 Digital Addew DEL (L0 5 Detecter 28 m A3 10’k Nagoya i
A ¥} > & o (}'éwm\) 17 o dedector 1217 ¥2 ) r E
rOB e 2 s FIEAR) TRY D1TT. 4 [

Adder 22 2 i (m=1~3L) ~ %) 2 350 d Cim Maliew - i

wnit )agna S mt 2B U v Coincdece TR d in Molier unit

LAz L 2 Small Atv Shower T EF s FEE T3

2ho3 »’i’ﬁin: X2y dr oz fnoanz
Atv Shower @ v Local Shower ( ft=rmtended Y9 1
shower ) T tA T2, Jasbyer T35 w5 FA
7;?.54'2 t %otz 2o T Hi2 Locad Shover 3 % 2
Thoba s B3z 3 >3 fo3 3w~ 3%k Au
Ao it v 3w TNy ET) e s FgEE UUm) o
Decolicivnce cuvee THYR T-. o G 31@ 1= 5
3 =3 AivrShewer a Flax a 3T H > 3224 2 ¥
RGAES » 5 . Aiv Shewer v Locall Shower x 43 \
w F L bow e B 2 ar Bd | H\\

Locik Shiwew v Biv Shower 3 AA20Y &3 N
9 '25.{_!‘:%\-.3. Aiv Shower 3 2% 13ATHK - ot
| o 42 R Y R R ’"&," S ',’:)R ifaéﬁﬁﬁlj ~— e N
0t Afon » 5Tz 3. Hyry TR DR L Mg Y"
s R Aiv Showee v LoeeR Showw ¢ - N\
AP A F Lo . Z ooy R chech TR ¥V E
3 th LafBR T E Ly Smndd At Shover
At BBy A AR T S 0 ;

n

144



