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Report of Cosmic-Ray and Balloon Observations by the 1lth
Japanese Antarctic Research Expedition in 1969-1971

Masahiko Kusunose* and Masahiro Kopama**

Abstract: To explore the solar cycle dependence of the latitude effect of
cosmic ray intensity, measurements of the nucleon and muon intensities were
carried out using the super neutron monitor 3-NM-64 and the cubical meson
monitor aboard the icebreaker Fuji, during the period from November 25,
1969 to May 8, 1970.

Six plastic balloons (5,000m?) were launched from Syowa Station during
January to February 1970. Four of them were made for observation of auroral
X-rays and two flights for the low energy proton and alpha particles. On
February 11, 1970, an event of distinct solar X-ray burst was observed in the
course of auroral X-ray measurement at a height of 7 mb.

The continuous observation of cosmic ray neutron intensity at Syowa
Station has been made using the super neutron monitor 12-NM-64 since Feb-
ruary 1969. In February 1970, a cubical meson monitor (effective area: 4m?)
was newly constructed by the use of plastic scintillators as detector and the
lead producer of the neutron monitor as absorber. The barometric pressure
coefficients were found to be 0.74 %/mb and 0.16 % /mb for the neutron and
meson components, respectively. A solar cosmic ray event of order of 10° eV
was observed by two set of the super neutron monitors, aboard Fuji and at
Syowa Station, on January 24-25,1971. An appreciable deviation of the observed
barometric pressure due to high winds and its influence on the pressure-cor-
rected cosmic ray intensity were investigated using the data of neutron com-
ponent.

Collection of cosmic dust was tried at Syowa Station with the filtration

method for water which was made from iceberg, as well as for air.
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Table 1. List of balloon flights carried out at Syowa Station in 1970,

Physical Maximum
Balloons instruments Date |Launch| Fade-out altrtude Results
Bs—1 Heavy Jan.23 [1359UT [24th 0300UT| 1lmb Quiet day background
_ X-ray
B;—2 Radio sonde Jan.25 |2006 26th 0902 7
B—3 [ T3y Jan. 29 ‘1922 30th 1345 8
s Radio sonde )
_ X-ray ‘ ' Feb. 11 Solar X-ray
Bi—4  R.dia sonde Feb.10 12016 11th 2238 7 event
B;—5 Heavy Feb. 15 ‘1833 ’thh 2351 ~11*
B;s—6 [X-ray Feb. 17 l1204 '18th 1342 ~~7~8% | X-ray burst ( x4)

* Estimated value



e - INEIFEL (Pt

s| Bg- | (HEAVY PARTICLES) 5| B, — 2 (X-RAYS ,RADIO SONDE)
: L / TT~—
3 1of o of ]
E T E Fade-out
g 20 Fade-out w 20|
=) [
%) =) |
(2] . g . |
& 50| w sof /
o Q !
Qoo Y
z e /
w . w
T T /
o o |
2 7
o o
= =
= —
< <
JAN.23-24,1970 JAN.25-26,i1970
1000 100 - -
12 16 20 [9 4 i 22 2 6 10
TIME IN HOURS (UT) TIME N HOURS (UT)
(a) (b)
5 Bg-3(X-RAYS,RADIO SONDE) Sf  Bg-4 (X-RAYS, RADIO SONDE)
- . —_ t
a of 1 o 10} T Solar X-ray burst
13 f ‘[ Fade-out E
~ Rodi o ~ Rodlo sonde cut-off
w 20 adio sonde cut-o w 20
@ 74
a (?, Fade-out
% | n
& sof )
a [ o
1% 900}
= 100f
@
& ]
I I
' L
» o
[e) g t
Z =
< <
JAN.29-30,1970 FEB.10-11,1970
1000, 37 5 3 614 10004 75-— 3 § TP T T R
TI ME IN HOURS (UT) TIME IN HOURS (UT)
(c) (d)
5 By -5 (HEAVY PARTICLES) st By —6( X-RAYS)
a [T SO o 0f i
E r— E H Fade-out
g 20 , Fode-out |&.| 20t ‘
!& 50 . % 50
) H o
T 0ot =100} |
5 51
i T '
G & i
s ‘ 2
= ; It
< : <
;': FEB.15-16,1970 FEB.17-18,1970
| 1000
'Ooous 22 2 6 10 14 8 22 3 16 20 [¢] 4 8 12 16
TIME IN HOURS (UT) TIME IN HOURS (UT)
(e) €))

B 6 SkoiFlEE R orREZEL
Fig.6. CGChanges of the floating altitude of the balloons with time.
(a) Bﬁ-]. (b) B5—2. (C) B5—3. (d) B5"4 (6) B5—5, (f) B5_6,



No. 47. 1973] 2 UL RIS U PR T e R R 23

2252UT iz —irhlif Lic. SO L ETTIIGEA LRSI er -7z, 1 A26H 0100UT, &
v —v 4 VIZX 2B RRAARID, ZEIXTE o7z 794 YV v FED K LOMZN
KRS X 0 161 (1 A26H1200UTED) 124y F LTH-7DT, TOHRIAHTH
.

754 & By-3: {liflA v ~Buki 7 A, 1922 UT O BEREHC IE 2 0 —S 0 Fil L%
FEFEORI. ZDEEFT AV VFOTVTINBEY YT LL, BERB LTSI
BT D Y s AN TR XEIER D7 v T E Lichy, XBRWESRET VT
FOBERICIIREILRD bhien o7, 1 A29A2319UT, SEREIEE 9mbTtur~L 7 3
4 MZA-7. 1 A30A029UT, e o EENER LAHLL, vaik 8mb o -7
Lz, 1345UTHERIA#T L.

774+ Bs—4: 2 108 2016 UT Jiggk. 2232UT i & 9mb 125 LV <A 754 b IT
Aot 11B0337UTHEH, 7 o4 v v 7oy »7hbhlicb L, FE2 7mb 12 |
FL, v 754 MicAwte. 0706UT X 90710UT iwhid <, KBEXkeBbhh s R%
WA BN L. SERINBIUT2: Ok« icgE2 TA 0, 2238UT, 22mb T7 = — F7
v b LAz V=g VIC X BB, v —F VI X AR, BE R LA T
Xleh-oic.

774+ B3 2 A15A, 1833UT SR FIER % D THER Lic. #20msfl D168
2BIUT ZE%RKT L. ~e =2 , FHLOESHART, EMeEHEIRATSH %2,
1lmb BE LHGE XIS, KBBEEIIE»T, 1MBEMUL Ay, 2275y v FORIENT
Tehhic.

774+ B-6: 2 17Am s b EORBFHMZHL, XYy v TF2RELL. ZomE
D774 MEZERENEL, BkeV PED 4 F v+ vELDTF — 23 EhiehoTc. FT,
SNB =24y FURHATH 27D T, BEREMTHKA 7~8mb EBbhz. 2 HI18H
1302UT 1z, ZEXRKT Lic. Iekifs, Hehli e -2y FHARRTH»H, AA
y FOEMAR TS, v 7%+ ) 7OREHELZ LY, EES1EROBMIE /9
LRbhs.

3.5.2. kG

BROBRETH ONICE 270 &, 3 X OB SIS DU THEIEZ D5 .

a) BERDORFZNC OV T : AIFERD GIRDO FATIREBE A& 2 A, RESGEICEL TH
ST APERITE S 5 2 L, BENTHRHREL bR, 2hbik, HERBHZK
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BEEDEHVCLDNREN - L bAT, ERPIIKGD Bi% 53T, [IKWEE LT
~Y T AF AR IR KD, BV L, HTic-> TREBEELN T2 0, HEHEE<
b, [AESTHDH EEBIT, TIKOFE DL T2 2D TRV H) EfEES . 2Ok,

A UWRITKBGRE O REZ) (R 1R %177 S5t TH - 7o, LaL, HWHOEEITIL,
WS ONDRENHD. FORE L1\ 2, 2 AICie RGO R Tk X 5 2 i

D, SR TAS. BEECTEM, KB HO katabatic A k< = &03H 5. e, BT
BEREFIZ AR F DT\, e EORME DD, DT LI RBOBERIBS Tl oic. L
L, BRPBHRD E, KERD 5 000m?® & AN 5 ofedd, KEROBESFEIL LA - T
B0, VUHETRBHEDABRD T

by v—v . N XBHMBEEOGT 3 EEHE LY, 5 b 1 IR O BT X
h, F—rFELRIH S BD2EEDL, RPD3KHIC BLD S bLIZEERELKD,
V= F VPN X AR, HOREBEELXD I ENTEhot. LT, 7 —
a L LTE, —WEBREAL —F v OKEBBILLED L D TR eh -7,

c) BEXYIDEEITOWT 1 754 FB2TIL, BEXY) D RERHLLINTICEIN &1 2 e
DT, HREAWTHS. L OBIL, WNEERELZEML, B3, Bid OF7 74 MXWT
RO T, 0B L%EED 1~2mb 555 Oa R S h.

d) vy FITonT  KEREE, FEHRTETEROY » FOELETHD, 2808348
Thizofe. BIREOMBITHES 5 +— F A — FOYIE, 74— O3, 1 v 2 #iF,
RVES, BRT — TR, RERRS LT VT F RO EDEFETE—MNTH

Fn
eV

3.6. EAEROMWME

H4EDF—r 7 XEEINTOWTI, FHCBHE BRI X e ooy, 2 A1l
H, [IERFEEAC, R RBEXR - -2 MVHEICER L, RELT —20Ebhi.
KBS ER TR 2 04T e te s, KEGHEOEEL I <, SFRFHEBRO 8 W 2 Tebh
7o BLE2 S o, FTIciE IR TV 52, LOEZY X5,

3.6.1. 197042 A11H O KEEXH S — A+ Grilfifs, 1970;Kopava et al.,, 1970; Kobpama
et al., 1971; OGura et al., 1971).

197042 A11H 0706UT &, + —» 7 XA DOZEL B4 7%, class 2B OKBF 7 v
7 (N18°, W04°) 1o &L, 25keV LI D= 34— T, BAMIMBIC N, 7 750 v
NEREED28ED X A~ — A P EHEBEI L. O =2 ML, 2hITREREETHRAU IR
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7 DDA TRRIKENLDTHS. K71225~50keV OXEROI0HEDOHEE, 9.4
GHz =4 7vl7 7, 72 (B)) OFMZELZRT. XEEOHMZ0705: 50UT 7 Hhh
¥ b, 0706: 48UT iz ROHEIMT 72 b, 0713UTEIZHK - T 5.

KEEY, X LbiTitoZh L2 o0 — 27 %y, MHIERAC L { —FK L%
bz LT\ %. 22— EINTOWT, BEOLZER EXBIIEDCFEFALTHLH, B
Woe — 7k, REHROK S DR EER, 9.4GHz T10%, 1 GHz Tixf2.54, X
WMo — 7% L Y FREREBR TV, 35GHz & X AR XL <—FKLTW\d L
A b, XBFIIKRGOERBH O 35GHz LITORERKOEBEERROKENEZAHLHD &
Zxbhd. ZOXHHEA—A ML, ATHE OSO-5 k- T 14keV~250keV @ 2
B 7c - TR E N TR Y, MBEDOF — 5 OHBREt b 177 iz (OGURA et al.,
1971).

3.6.2. (E=FaAF¥-—dikiT (Tamar et al., 1971)
FTRFRED 7 54 bk, B-l & Bsb o2 [0fTabhl. ThZThEHKEE 1lmb ©,

2-103- :7
10°k !
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~ [ i 25-50KeV
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gg E ;’ Fig.7. Time profiles of 25-50 keV at a height
= L | e of 7 mb and microwaves of 9.4 GHz.
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128 35 X 022, SBERAD iRt iT i bhic. SEROFHE-FCKBRRICREEbir 57D
T, #ReB D 100MeV/N 35D 7w b v b~ & ABDOERFIFE R O A2 b Ars
bhic. b, [KIREBEC KT 5 7Y i (1~70MeV) o ERMENSHEE S . &R
wEK2ICRT. K& TD absorption mean free path & LTit, 747 >k FT 45¢
cm™%, # V=T 250.6~286.58 cm® EEA b R bR,

2 PR EZOSKREE 1imb i) 6= 24 ¥ — 1 KT HifR
SN, s rIy v FRE
Table 2. Galactic cosmic-ray spectra of protons, helium nuclei and gamma

ray flux at the balloon altitude of 11mb over Syowa Station.

: Energy range Intensity
Particle (MCV/N) /n)? e seste MeV)
Proton 128160 } (2.68+0.09) x 107
articl 35—100 (6.11£0.84) x10°2
a-particie 122—160 (1.08+0.15) x10t

v > 2.85x10
roray =170 ‘ Upper limit

4. FEHBRRIE O i 5 I

41. BARE

19694 2 AW 52 Lic kB eppEFE (12-NM-64) i in 2, 197052 A b7 5 A5,
7y vFv—2ic X ETFE (MT-64) “BB) I, HEFRE O SEGEN 2B S h
7.

HRETRER 77 A5 o 7 v v F U - 2REOWNANL, KB IT/RT LO/bDT, vV F
V=& DAk XL, ImxImx4cm TH5. ZhE2HEEFIEEE EMI 9530B i X -
T, FHOBM»HOL L FHRL/eo T 5. BRRFHEF I A+ O LETCEE, 2@TYS
aT L5, HODZTELBMBEIN TS, Lo T, hiETEED0H# 10cm A3k
B OBRIVZFIH IR T, ok MAMFHRBAESE, 485D, FHmE4Im®
OFITFE MT-64 (CARMICHAEL, 1968) % U L T\ %.

19704 1 A20H, h¥EF-31 1+ No.2 o LT 4 8% #e, 1 A30H, <4 LDTF
WD 4 MORFHIRIBA L. ABKEDLDD Y vF L — 2 DEARIIRD LR D TH
5.
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JPoly‘etvhylene’ } ILeud Core ’ JNELfIron ?cun'e(

o

1150 V(HV)

10 V{LV)

Wood Pl(as'lc Scintillator Photomultiplier’ /

9 3)
\Woodsn B(;ac?( é:xcm Pre-amplifier Box

L/__,\A_

Floor
lron Frame

o) 50 ) lOp cm

R s Tt oHhs

Fig. 8. A cross section of the cubical meson telescope with effective area of 4 m?,

Cosmic-Ray Observation Room

Electric Electric
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Equipment Equlpmem
No. I ; No. 2
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M O |
| i : - r I 1—-f—T— Plastic
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B9 FHMMAUEOHWAETE s XU TEIORER
Fig.9. Schematic diagram of 12-NM-64 neutron monitor

and MT—-64 meson monitor in the cosmic-ray

observation room at Syowa Station,
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F oy VRN YVFV— RO
£ TEB

1 No. 1 —_ No. 2

2 No. 3 —— No. 4

3 No. 5 — No. 6

4 No. 7 _— No. 8

284 H, BEFFEAE LEHFEE (M10) 25807 — 2D 1EZFBICREEEL R,
4 A EFoOPRETEHEY AL,

4.2. B|RAOKEA
4.2.1. BRIROEE

R FEIRED D, Tl LRRRER 2 SMcHircaic & b o iy, 10EAsr -5
— 28, 10 A PV =38, V=K7Y F1IM, A v T VALIKRTHS. FEREDOER
CEEEA R LICLDEL UL, 7oA 10108) v 7hy vax—RIQECEET S
&, FR BRI,

MT-64
PLASTIC SCINTILLATORS

I12-NM-64
NEUTRON COUNTERS

???ﬁ)?? ?????@ con;c'- e e Com,lc'—
DENCE DENCE DENCE DENCE
I ! I

MIXER MIXER | MIXER ]
]
(!
READOUT L STANDARD READOUT || STANDARD
NO. I TIMER o, NO. 2 TIMER po. 2
PUNCHER RECORDER . PUNCHER RECORDER
NO. t NO.I NO.2 NO.2
NEUTRON NEUTRON
g - RATEMETER RATEMETER
BAROMETRIC LOW VOLTAGE
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NO. 1 ROOM TEMPERATURE — NO.2
LOW VOLTAGE RECORDER
POWER SUPPLY NO.3
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RATEMETER

Bl 10 MIFNEinc 3o \F 2 FHR BN SE E ORI
Fig. 10. Block diagram of the cosmic-ray monitoring system at Syowa
Station,
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1 A48, # L RRMTORRYERTH I 50D &, 7 — 2 OFAM LESHCET 5
BN 2D Z L2, ZODT Y va—F—2—2V e —ABIKIL, K20
B v2—BXO0RVF 4+ —Dx—2 —%Fh7 LT 7AcOR30BENICIER L. 1 A19
A, @t LacsRdeE 2 5%y, CRDI0DEFHAE Lo b5 HERAE LKEE T % &
W, 7YV haxv FEEC OR-EIRZ(mMLC. 4 5240, FExb LEREREE 1 580
G LAY, 10900650 ZEFE L. 9820, | 525K ERABEKT — 7
VFr—DE——avie—LEKEFIMLC. I0B5H, 1 SEC25EERTEL Y
T4F =y 7BEREMFIMLUL.

4.2.2. kE

HEhFeA i LECskEEE 2 S8, PRITRORBIBAGIML T, LIEBL 274 Axiz-
T, EROBRUMCTHAH LR 57cdd, A1 » FERE—FEFELTHOIE, F7 7
e teote. File, AA » FRAIKIKOWTUL, 2V F vy — 1HORREDRD, a7
FAMELLEE LAWZ E03H o e BEAKRFZOWTUL, TOMNI/eMEL 2, 3 &
SICRBETHS.

7Y vE -, MRAERIGELTUWSHETT, 158, 258 LELITERELL. ¥
ICHEEBREY ISR D b S TS ot TV —a A MEBHAORRY - S v RA R —
EEA A=V, HfEzci L. 197142 AR D T, oo 7 Y v &2 — Off ik L
Te.

| 5O T —F v F 4 —iI2DO T, 8 A0HEN L XA B2 2B\ TBIZ/B X5
i ot HEHORBE, FRIEAVF ¢+ —DE—2 -0 b0B Y IAITCEETS2 5
yFATY)VIDERCIALDELn 0T Lic. L L, SEBEI NV ERELTE
D, A—~—k—A D, 19715F2 A, FIR LT/ LARCHELR- .

izl B0 e=s2—FHra—x—icz2x 7 x2— (10[1E) OEMAREDID, FTHEOE
A Ule. FliRAcd, 3527 2 —%BET, BRI L - TOAEY L, 19714
2ACRMOEEYRF-> TR L.

4.2.3. RSF

2 B0 ATHFTAE LinEEE I, ThALHKEIIRINC L 2 ML OBEAD D, FEiH
LEBEoHE, hoDBHT X » TTibR TW 5. Zh OB, MM D
BRUERF ST CIRIER AT/ L, BRUERFST & ORFRIZENZOB LN, 2 BOR T ORFRHIZEN 108 LA
b E51CF 2w 2L, 1 A2~ 3EBIOKIEX Tt
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RYF e —DIT = 71, TRERERBAYAV, 1 S HE, 2 5# 108481
T IT IR ol (oL 2EE LS DEHRAH LOBE). 7V var—0De -1 R—— 3
| 586235 Hfg, 2 52 4~3.5 HEBOSWAY AEL L. ¥, 7V VEA—D A V7))
FATI~20R Izl va—8—0F 45— MI1I DRI BEOZWTIhoTe
s, FTEBOA v 7 32T L.

[FERBOEEERRE LT, ¥EILZ7e -5 4 V/7HEBEIR TS 7 A5 ) BT
W, TARRIZ | ERERIC L D2 RBE /0o 7. 25K 1 FRIi 2 BIfE L.

BREOREOMENT, REREO M X 2 MAFLHAIE ST bhtce — 4 —I2 X -
TiTlebhie. fERENIC 1 BDZ%EE)AMD 7 7 vk oy, T 1 &ML Trh
HFAANTOTITAFy 7 vV Fu—2BERORAOZEZEETX 5T Lic. FEHRE
P, BIRERM 2 BT > TW B2, b IFncdTEMNTET, VW EKRDA-TL S
BT L ORIcDT, YY) avEickba—% v u2iThotk. BAMAROEEHD 7 » —
A%t &, FERBUZEOZERA L0 )RS D0DT, b flibit\ X 5IC L.

4.2.4. T — 2 HEH L 3riR

BT, 2RO FY) vA—Dr =A== R = S EF L S RRIF D 5 ME
Tk &0, 2R ES L. KEEPIBINC X 3 EREMEY AVvC, [EMERTT
B, 77T ey b L, RSTFROOT — 231 HAECE Lo, Mawson Fiuc
G L. OIS oA LELE Lickd, 197002 A7 BILA F TO10H AR
ATl > ek IE L.

4.3. HAFROBME
4.3.1. TS O [EZRRE

FbEF Ry O 44 multiplicity HOKEMARBEIE S CATHED THD. Zhik, 1969
F2AMBITIFE2 AF ToLRMBTHBER &b, HEBERKDME20.99 ket DD
MR R A FH LT bhicb O T, Bt %/mb TH5.

4.3.2. RITFHS O KERIR AL

PR O KR REREUIFE 4R Lic. el L, HRFRO T 2 KIEshRITEE
L7s\CabiE L. MBI 4 solar rotation 24778\, 2 B DR THEIHEA 0.90
%% OOMYFHRAD Y & 5T 0.16%/mb 2 bhi.

4.3.3. MEAIEHIC R 3 FEBMRE O Z H AL
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& 3 FETHRSOKIUESRRE

Table 3.  Barometer coefficient of neutron component.

l M=1 ‘ M=2 ‘ M=3 ‘ M=4 } M=5 ‘ M=6 ’ Te ) Tc \ Toss

B ‘ 0.705 0.767 0.790

0.832 ‘ 0.846) 0.871 } 0.726 ' 0.740 . 0.740

B : Barometer coefficient (% /mb)
M Multiplicity

Te : Total event (calculated)

Tc : Total count (calculated)

Toss: Total count (observed)

4 PETRSOKERR AR & BRI
Table 4. Barometer coefficient of meson component and correlation coefficient

for every solar rotation cycle.

Solar rotation No. Correlation coefficient: R Barometer coefficient: B
(%/mb)
1868 0.90 + 0.0 0.16 + 0.02
1869 0.89 0.05 0.17 0. 02
1870 0. 84 0.05 0.18 0. 02
1871 0.86 0.05 0.19 0. 02
1872 0.92 0.05 0.16 0.01
1873 0.79 0. 07 0. 14 0. 02
1874 0.87 0.06 0.16 0.02
1875 0.94 0.05 0.14 0.01
1876 0.91 0.4 0.19 0. 02
1877 0. 81 0.05 0.18 0.03
1878 0.85 0.04 0.25 0.03
1879 0.85 0. 06 0.15 0. 02
1880 0. 82 0.06 0.16 0. 02
1881 0.94 0.04 0.16 0.01

Mean (R=0.90) 0. 162

19704E 2 A7 H19714£ 2 A £ TO, BRI KT 5P TR LHE (NES) IO
pRITRS (MBS OZFBZELEX R Cid. FHEREDO B FSER, WThiKE
WIE% Licd ©T, solar rotation HIC ¥ & T KSR TV 5. FEIFRIEIKEMIE
DR TRIBFIEIL 72 K TUviglo.

PR FETEERICPE, T AF L, 2oV F LU — & — 12 X BBNDI, T Ot
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EEOT%. £ 5ERNROREBTHEL, »woZ A b2EE TS Z £ 12 X »T,
3.7% DWWV BDd bhtc. T DOHRINRESEE TR S.

4.3.4. FHAREERFEEM

I solar cycle /e Thvh, 5EHD 10°eV BEDKSFHEBRLA19714E 1 A48
~BHEMT TR ofc. MI2ILZ D & EFDORFEWMMOFET 23, BE cHMS hic
maximum intensity (3, 49,460 counts/5min “C, “FHEEL W ¥ 14% DM ics. € —
7 DFZIRRBHZBEN I AKBEE -2 rOE — 7B X W H300BR TV 50T, 2D
KEEFEFROMIRANDE)FE X impact FTixie <, diffusionBch s ¢F2 bhs. M

SYOWA STATION

NO. 1868 NO.I869 i NO.1870 )No.xaﬂ
- )
"LJIP i REN '
(N) i ‘J—J ﬁﬂ LA
Lﬂ‘trr L,rllh’ L‘\_
(M) _ ,rwﬁflyfww 1
«fmmwnwbﬁﬂ;fﬂv v
FEB.13,1970 |MAR 12,1970 IAPR.8,1970 IMAY 5,1970
NO.1872 NO.1873 |NO.1874 \N0|875 JL

L)
e HJILA“UUH' Hrﬁl Uf
ﬂf‘“wf} R P

JUN.1,1970 JJUN.28,1970 1JUL 25,1970 JAUG.21,1870

WNO 1877 NO.1878 |No 1879 ‘H‘LL
(M) W

|NOV.10,1970 | DEC.7,1970

SEP.17-1970 ___|OCT.14,1970

"COSMIC-RAY NEUTRON AND MESON INTENSITY (%)

NO.1880 ’ NO.188]I 1 NO.IB82
1
8 %
6
(N )=NEUTRON COMPONENT
4
(M)= MESON COMPONENT »
W ]

JAN.3,197I _1JAN.30,197! {FEB.26,197!
NO.= SOLAR ROTATION NUMBER

B 11 FRFAEC i) 2 FEBRPETHA (N3 Lo FHA (M) DZE B 1L
Fig. 11. Day-to-day variation of daily mean intensity of cosmic-ray neutron (N)

and meson (M) component for every solar rotation cycle at Syowa Station,



No. 47. 1973) A2 1L R R R B T e SRR P R 4 33

FIT FUT B BB FE TS DRIZH bh, FRIFRA/ICIRE EAEEHIRD B
Tednote. Eio, 4BE (6 U 2BREMTEOKEICRIAL TR D, ZOFHRHIMAR
I bR R X o THLEN S R

4.3.5. Forbush jg§4

SAE TASY wX47-%5 0T, »7c b @ Forbush @42l XAz, Sudden com-
mencement (S.C.) % DHBEEIC & b7c > THET S, FHEiG Forbush {0 gz
DLW, 1970462 A~1971F2 A0 1 FRICAB I -3 02 L HTEKSERT. Thit
A ZHEF R, A RFEFROSOBED DEIET, -tV P TRRIAT 5.

10%-
;E SOLAR RADIO FLUX
5 (9400MHz) )
" 103- TOYOKAWA
KIRUNA
(0.54GV)
3-104-

o, Jmuu\r i

- (J
= z HJ
|
> >
= W [ DEEP RIVER
2]
2 I 2} (1.026V)
w w
— [
z z
Z Z
2 2
= “FUJI" e
2 (0.426V) 2 M
2 -4
DALLAS
(4.35GV)
1 1 ] ] I3 ‘ ! 1 i 1 i 1 L
21 22 23 O ' 2 3 4 5 6uT 23 O [ 2 3 4 uT
JAN.24-25,1971 JAN.24-25,197I

12 1971 1 A24-25AD KIS FHERH L
Fig. 12, Time profiles of solar cosmic-ray event observed
at different stations on Jan. 24-25 1971,
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FFIIEEMET, FHEFRD OB DEEN 2 %iziEicic b DILER Lic. —i&z, di
TS OBY OEFXFHETFRLS OESLUTTH 5.

4.3.6. S[EAITCE XETROEE GHl - X, 1972)

RO EEL, BYADKER—MCEDORKEL BRI HDT, ERCE»NICKE
HRELWMERZRI LW E2abhT 5. SEREDREE R, SEDREHOAE WF
HRPFEFRBRE OB L X ) BEREh, Bo@ - EiboEfitizount, T T A
M - /hE (1964) 12 & » THRIC & 2 KREMEEDRZEL FEF RO BRI ORE R, biEH I h
T%.

& 5 RERKHbTHEIRIZ Auic Forbush decrease 342
Table 5. List of Forbush decrease events recorded at Syowa Station,

Solar rotation Date Alx Ay
No. 1868 Feb. 24, 1970 3% 0%
Mar. 6 3 0
Mar., 8 2 1
1869 Mar, 27 3 1
Mar. 31 5 2
1870 Apr. 20 | 3 1 2
1871 May 27 | 2 | 0
1872 June 2 4 2
June 17 '
June 27 3 2
1873 July 1 3 2
July 24
1874 July 29 4
Aug. 16 7
1877 Oct. 16 4 9
Nov., 7 6 3
1878 Nov. 18 3
Nov. 21 4 2
1879 Dec. 14 ] 4 1
1880 Jan. 18, 1971 3 o
Jan, 28 4

1881 Feb. 24 ’ 2 i :
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19694 2 A RBPAETEEA5E L, £ D23t Biz#95.7x10° counts/hour &7g-7c. &
DFfEHIRZEIZ£0.13% TH D05,  0.2mb OFERITE B2 i F R EEICH0. 15%
DEEHR LT LT, ERTE VWD ES. SEMNEREZCREAD > b T—F
KEVDIZ, AKX 2HETHE EELOLRD. BEOHEMAMTIZ, BWORAOKL L ED
RUANERMER U CURIE—EDILEFATH S Z &2 FIMA LASERY AR AL HhT
B0, KPCRFINCARBOFLO 0 OHEEYED Ah, ERNOAT — ¥ 3 VR
EFHCHEL T 5. BURERIC XL, B2 50m/s O & b [EMZEN 0.6mb LA
TeahTwad (FXRM, 1967) . LaL, EECEOREDBROEEND 502D\ TH
S TRDERDD. D, 1969E2 AHB19714E 2 A ¥ ©o 2 FE/ic, BEEA 30m/s
AT L ERREAT, PHEFROBEDOE(L L BE & OBIRERD .

SERENBRED 2 FIZHFIT2 LS REDDS 12, SEMRERH Cp #RDEET L.
ZORER, ARBMOSERI ANADOFEMICY » TR X ASERME~NDOFEIRL L it
WB A, BIRAEEROE L » I3EXHEC L Tk | HIBEREVL-Z Ehrbrwic. FEHMNE
Bizonli, EEI VDL 3> nREREN KL R SBEMDH D Z Envbhofz. K
1312 RFER e —Fl % R~T. (a)id Apatity, (b)ix Oulu T}k 2pEFRE CTH 5. (e)
DERIBFIE I TRAUW SN AKET, ZOKEER AV TR IE L7cBfnho b FiRE
ks (d) THBA, 8 BISHDZE(LE Apatity  Oulu DIBE L AX L Rico T 5.
(D mEE () *AVWTHIELLGETHS. oBEC LT, MEIhicgEE
ZHAVT, [UEMIE I hzpETFREZL? (o) THH, (a) Apatity, (b) Oulu iz
FAELE L V—FERL T3,

5. FTHEDOHE

FHZEMD DHIR EICEE LA EELOR TV AFHEXRBR L, ZohcEdTh T 5
FHBERTRODW R TR\, FHESHERICFHZERICFE L TV iEily & BT
BMATTAHI EXBME LTS, FEHEMITIT, #FITIEE10007% D EE O FH iR
b, FHERCVCHLDPLIFERERBENFET S THAL S LEEINDINLTHS.
fefi L, FRICISBOFEHBEXYLEL L, & 23 Al26 OfFFERHEET51213, 0.01
g DFHENLELILD. THIZTOBREREL (LD DT, EVWEC L ZHFDOD I

WERBTOD, Kb RGP bt 300G bELTW5 EBbRA.
D BEFEM T, R OHIKAD 7 4 v 2 =% [EURL T, Thi GFHEED FE
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(a)

(b)

(¢c)

(d)

13 ok FHRE O REMIEC 5 JiE-$
SREL O FEORIFEIIC 1T S 1 G
(a)Apatity. (b)Oulu. (c)BGERIE
D ZJEEA A THIE Lo P TR
. (DORERMEOCTEMC L2
MELY LichiEFEE. (OXE. &
FRIS GRS S E. (O RGE.

Fig.13. An example of the effect of strong

NEUTRON INTENSITY (%)

- 990 wind on the neutron intensity correction
E 980 for atmospheric pressure observed at
E 970 Syowa Station. (a) Apatity. (b)
@ 960 Oulu, (c)Neutron intensity corrected for
E 950 the wind velocity corrected atmosperic
940 pressure, (d) 'Neutron intensity corrected
3 o == Jor the wind velocity uncorrected
E i atmospheric pressure. (¢) Atmospheric
S 10F . . .
F 0 (f) | pressure. Dotted line means correction
oS | for wind velocity, ( f) Wind velocity.
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