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A PRELIMINARY REPORT ON COSMIC-RAYS AND BALLOON 

OBSERVATIONS BY THE 10TH JAPANESE ANTARCTIC 

RESEARCH EXPEDITION IN 1968-1970 

Koichi OGURA* 

Abstract 

The 10th Japanese Antarctic Research 

Expedition carried out the following observa

tions during the period of 1968-1970. 

The latitude dependence of. cosmic-ray 

intensities was observed aboard the icebreaker 

FUJI along her route from Japan to Syowa 

Station, Antarctica, in 1968-1969. This latitude 

survey was made for three components, i.e., 

cosmic-ray neutron, meson and total ionizing 

components. 

For a month from January 14, 1969, simul

taneous balloon observations of the geomag

netic conjugacy of auroral X-rays were at

tempted at Syowa Station and Keflavik, 

Iceland. Only three of ten Syowa flights 

completely coincided in time with some of 

the Keflavik flights, so that the overlapping 

observation time was about 20 hours. A 

number of examples of interesting auroral 

X-ray events were detected in all of the 

flights. 

The continuous observation of cosmic-ray 

neutron intensity was carried out using the 

12-NM-64 neutron monitor with multiplicity 

meters after adding two neutron counters to 

the previous 10-NM-64 neutron monitor. 

The cosmic-ray unusual increase was ob

served on February 25 and again on March 

30, 1969. 

Another balloon observation was made 

by using a BF 3 neutron counter in order to 

observe an altitude dependence of the low 

energy atmospheric neutron intensity at high 

latitudes. 

This report gives a brief summary of 

the above-mentioned observations and some 

preliminary resuits. 

1. �i C 'db vc 

� s ?XTtH�:tm�rmmu� J: 9 ftacJ.J Gnt-=:. IQSY ��**)7'Rit (CARMICHAEL, 1964) "a:'aB� 

£:tmvcJt�--t Q HrmiO) 3 � § vc�t-: Q�lO?xwJffi:tm�tmmu�-evt, 2 *O)*�q:r'11:rH�rg 

"a:'#vt:nnx.t-.=-:: tvc.t 9, 1tH12*0)q:rtt::r-tt�rg-c,;ttnx:�ttt-.: 12-NM-64 �q:r'f1:rHiJ� 

7f:n'Z L ts:. -jj, �*�*ll!tt;n*O)fJJ::f&illUvtvi:*O)q:r'i1:rfHc� G t-.:vcq:rFajrit"a:':bnx. ts:. 
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-t:"0)*5*, IQSY ffi_O)*'itf�it c L 't, *'itf�i:pttrnlt% c i:pjajrn\t%0)5j}Jt0)�1Jt�1t 

n�aiu-e � 0 .1: , vc t.r. "? t.::.. 

WJ;f0£:tt!!--c-0)*�1*�1Ht, � 9 tkffiffitt!!�Biu�--c-rrt.r.bnt.::.-rvm����--c, �IO?k 

� --evt, lO@O)*ffi.�PJHfMin�Himi�h, ffi�ttt!!wl���,Bvctovt 0��rAJ�aiu�:&--c, 

::t--i:r =J x �O)•iuvcnlt�Lt.::.. -:.O)n\t�vcJ: 9, -=f��nt.::.-:. t--c-viS-0iJ�, �WJO)l3B 

;f0£:ttl!vi����� c L 't:XJJC�i h --eta 9 , i t.::.-t:"O){ftuii7�r%'J�1Jtvcs "? --c, fl k O)ffl 

r%'JJl�wm�O)t-t!U:Biun���fit.r.bn c\,, 0-: c �, � Gvcvt i:r 1r 'Y "aiu ttfl�-frb-it 

0-: c �vc J: "? 't ��t.r.BiUn�AJfjl§vct.r. "? 't � t.::.. 

-: O)f!H�rvi�l0t'kffiffitt!!�Biu1it:t'itr*vifITTF�c-fit.r. "? t.::.BiUO)�� c -t:"O)*a*O)�fffivc "'.) 

\,, --c 0) 31¥R --c-s 0 . 

2.1. MJg§a>.:J 

***&sj}JtO)�}JttjJ*���Q f.::.?l;)vc, **�i:p'�rnlt:B-, i:pjaj-yn\t)tto J: ry�nx;)t�jl 

��KfifflL, *�m�JJtc::O)�jl���t.::.. 

2.2. Mitn� 

i:pfir1*:%0)fliuvi, � 8 {J(�tt*, %L.I:Biu�vCfiltui�h '"(t.,, 0=:*0) super neutron 

counter � t '0 l 'f.::. 3-NM-64 ffi_i:j:11�-r-=c =- !J ---errt.r.-:> t.::.. i:pjajrnlt:B-to J: ry�ij\t)tvc 

"?t., ,--c vi, m1o{J( ffiffitt!!�BiU�i7"' G�filt'.�ht.::.*�ffJ{O) 7
° 
=J ;i.. =r 'Y !1 • -Y './=f-v--Ya './ 

�lli� (90cmx90cmx5cm) 6ffl�ffi1.,,--cfiiULt.::.. i:pjajriU5E.vCvi, i=pttr .... �11vi:j=IO) 

ffl��ffiL't, -t"O)�TK2ttf"?O)�=J;t..=f-,y!/•-Y'./=f-v-!J-�filt'.uiL--CTv7'::1-

7·�9Wn\tLt.::.. it.::.:@:nlt5tiU5E.vi, j1Jvc2tt0)-Y'./=rv-!J-c'T v;i..::1-7·�11=9, -t:"O) 

rAJ�it��!i:. Lt.::.. -t:"h..f ,h,0)7 v 7' ::1 -7
° 
O).:s'[{*�vi, '0 J: ? c.' cubic vct.r. 0 J: ? v:=. 

�-�ht.::.. };j�JiOCtovt 0 tt�filHi, i:piajrHi7� ,...,_,2, 34 x 105/h, �nlt:B-Hn�,...,_,1, 5 x 105/h 

--c·s0. 

2.a. MJgaif& 

195s�11 J:130 s O))fjJ{tBmtJ,,. Gaiu� ��a L --c, :!EI.� 4 J:125 s i --c-0) 1 .b t-J O):@:Jfvtw:a

c:: to L 't*fil�i:pttrnlt:B-, i:piajrnlt:B-to J: ry�n\t5J'-O)fliUtJ�fit.r.bh, l05t�O)H�{rn[iJ� 

m��K�*�J:ryH••m�T-�K-it�R�-�nt.::.. ,:_O)·��Wd;f0£:ttl!J:91T-� 

!J '7 './ i --c-v:tm g {J(�@lEBbl:i:��il�, kO)�** i --c·vtm10{7(�fti:!ffJB��n�-t:"n-f nm 
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�Lk. 

2. 4. *1f�0)�6;� 

i=p i1: r ,git% vc "=> 1, , ··nt Jitff t,d?tt-+tM� G h ··n , -�dJ � , i=p F1=1j r ,git% io J: U fr=,glt %le M L -01 , 

:Ytmr�ffl-�vcrrt£E�4-x. -n, 0 mEE%tUJ§O)t1\::/Ji:�0)�1[� cm:ttf@tJ�jdivc�NG Lt:) 0) 

f::..th, -tO)�;r-40)::k�iJ��J§-e:-� tJ: 1, <. c iJ�fiJ§.§ L k. 

3. 1. lUJIU El B>..J 

�ii$]f:LtfrJ5vc� T-t Q 1[-yiJ�, jtg:t*::k'A c O)fti�-e:-1&:Jtt-t 61ff1Jt±Jfi:Jtt X *i�ffi�tjtgm1'A 

#�,1� -e:-[AJ�vcflt:I!U L, -: 0) :t-- p =; X *'O)�F1=1js"J�ttlio J: u .:r:. * 11., =¥- • A""' !l i- ;r., � 

m�-r-0-:cKJ:9, :t--P=JfflK:ro�0mr�Tm•:roiu-tO):r1gm'A#�tt���Q. 

3.2. IQiQU:n;! 

:t-- p =; X *lO)fli'JlUvi::k'Avc J: 6 �Jf.£0)t-:th, *9 30km UJ:O)�J.f-e:·AJt�vctJ: 6. -: 0) 

t::.)50' 2, 000m3 0) 7
° 

7 A =J- 'Y !J 'A:t*� �J.f*9 30km VC:R�F1=1j1'¥Ji� �-CfliJlU�fitJ: --:d-:. :t

-P =; X *lvi Nal './ '/ =;- v- './ a '/ • -)J '7 '/ � - (@[1£ 2 1 '/=J-, }f. � 1/2 1 '/=J-) -e:-� 

l±J�;h, -tO).:r:.:z,11.,=¥-� >25keV, >50keV, >lOOkeV io J:U >200keV 0) 4 v-:::iO)f!mlffl 

vc:5t�-C 88MHz 0) FM/FM )J;i:\'c';rfgJ:VC�Gh6 (1J\:::E:. 1J\E', 1969). 

3.3. MiU�ii 

l 969� 1 J.J 14 B ii· G 2 }j 14 B 0) l iJ. J.J 0) F1=1j vc, IIBf1J£:rtg;fr < 0) mi1.kl: J: 9 10@10) 'APiUJMI 

�fitJ: "? t-=. 1 @O)J!Hlvc� Lt-:AJH:t.3¥� 5 A -e:·s 9, $fJmmJMii· G:t&:t*i -e:·vc*9 1 �F1=1j 

� �,� c Lt-:. 'A:t*:l&PJvcJ:§1, ,t-: p '/=J- -v -c ""- Y '7 A ;f '/-" c vtJJU k O)� � v J:vcfifil� L 

-c�lb L�-t-1,, J:, vc Lt-=. ;f Y-"vi'A:t* 111e1�t-= 9 4 *5i�,� c L, �ffil-e:·43* c 1 * 7 

kg) �J§Lt-:. :tixftvc;@JILk:Rf�c L-C, -rc:;aJ;n-c1,,-cjl,J.tiJ� 3 m/s UTO)��§Rc 

Lt-:iJ�, 'Aftvc- Y '7 A jf7-.U:A�vc 3,.....,5 m/s O)j\,iJ�fil�F1=1j��, 'AE.Kii� J: Ch, Sio G 

ht-:-:. c iJ�lO@I 0) ? 't::> 2 J.fs "? t-:. Lil· L, 'Aft:tix3*vivf c Iv c'j\,J.i 1 m/s UT O)R�tJ:� 

14=-e:·rrtd-::>:hk. tJ:iolIBf1J£jtg-e:·O)��iJ� Iceland 0) Keflavik vc io � 6 * 00 ��;!]ff 

(Denver -}("#0) BARcus, J. R. ��. @) O)'Aftr-¥Ji c -e:-� Q t..:�fqJ��UvctJ: Q l? vc 

"!!)J'cht-:iJ�, �,f Lt ? i < \, ,iJ.fJ:iJ• "? t-:. -thvilIBf1J£:rtg -Mawson-McMurdo-Ke

flavik F1=1j0)4f�vc 2,.._,,3 B �� Lt-:-: cc Keflavik c IIBflJ£:rtgO)'A:t*1ff�vc;@JI Lt-=.:R{�iJ� 

]L\, ,vc�iz LtJ: 1, ,f,:'cl:) 'c'S "? t-:. *2fJWJ:rtgW,1'A t: � ? %LO)�-yiJ• G, filu�iJ�3$1:�ncfiJWr L -Ct& 
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:e.1< L--t.:. tJ::tutfgm��i/J. :1-1gm�=:nx:5J-O)�tH:t, �FirrJ, #filD�j�.tJ� i:), I) ;t-- ,,c - 3l - (!) 

ft*f�i:fiiR, :t:ffifi!D�jl J:: I) ���:h. 1&� 13 ll'!j:�JEt�xt-t" �.!VJ� ��t.:. 

3. 4. lliUa�O)ff� 

;t-·- p =J x lltiJ!UO) B lf!j:, ���Lt:tu J:: � x �5$LtO)::l:.tJ:�1Jn$v�-01.,-c�t. -t-··o�ffl. 

mb FL.No.I mb FL.No.2 mb FL.No.3 
10 10 10 

X3 
i Fade-out 

100 Fad·e-out 100 Heavy 
100 noisy 

lOOO "--:-!17,,...._.,...21,.....__,_

1
_._�5

_._-+9
_._l_._3_UT lOOO 19 23 3 UT lOOO 20 0 4 8 12 16 UT 

Jan.14�1969 Jan.18 ,1969 Jan.24,1969 

FL.No.4 

X.3.3 
- ., ...... 

X5.5 X 7 1 
Fade-qut 

100 

X3,6 X 1.5 

mb 
10 

t 100 Fade-out 

f L.No.6 

X 10 ·"' · 
,... ·s8 2·....... ,•"' • 

',... 
I 

·..... .'Fade-
88.0 �. ,/ out 

\., ..•..... � 
87.8MHz 

20 0 4 8 12 18 22 2 6 10 14 19 23 3 7 11 15 19 UT 
Jan.26 ,1969 

mb FL.No.7 

Feb.2,1969 

10 .�....-.-.�.-.---

100 
1' 

Fade-out 

22 2 6 10 14 18 22 UT 

mb 
10 

100 

Feb.9�1969 

FL.No.9 

1000 16 20 0 4 
Feb.12,1969 

Fade-out 

8 12 16 UT 

mb FL.No.8 
10 

X33.8 

100 

Feb.5 ,1969 

Fade-out 

l OOO u..,2
_._..L.6

_,_

1..L.O
_._l_._4

_._l.._8
_.__2,a,,,.2-'-.�2 UT 

Feb.11.1969 

mb 
10 

100 

FL.No.10 

X5.1 

1000 20 0 4 
Feb.13,1969 

Fade-out 

8 12 16 UT 
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1§-� ;h, -Clt, 0 n� (OauRA et al., 1969), IZ! 1 v::.-t.:h-t ;h,O) 7 '7 1 r -1- -t - r �ffi l.Jc.. .:. 

.:hn� G� 7 '71 r ct I0""20mb O);®j}t�f:f$)20�j13j (' G 1-, 'f'fJQf L tc. c c b�hn� o. t.i:.tc>Yl: 

1i7Gnl§v::.t.i: --:dc.�tu���p·-effi L tc.. 7 '71 r q=iv::. x �,,,:: - .A r n�flmu �.:htdl}i13'J� IZ!$ 

O):;k1.t,tiui··effiL, -tO)�jJQO)!Uitvi/< 'Y � �-·3 :/ }-"O),jiiJ{-g- flux C>25keV) vC�k0b� 

�Jt=t:--c:·ffi L -cs 0. Jt:tO)t.i:1.t, cc 6vt 1. s ffi-.!Xf O),J,� t.i:m*-c·s 0 n;, c 0)�1Jn�vt, 

�piO)r%'1Jfttv::.*� < Mi*-t 0 0) c·, tt¥-t0) t 0) v::.vts "i 9 4m�EfJt.i::t:*vtt.i:"',. flmu �.:h 

tc./&*O),,<- 7- Hi 7 '71 r No. 8 v::.j! G.:h0*934f-g-O) t O)c·s o. j:ig��t#J�,���v::. 

ML -Cvi, Keflavik c·rrt.i:h.:hkl8@JO)�PK�,�O) 5 �. 5 @Jn;am�o!JfuO) 7 '71 r No. 3, 

4, 5 0)? � \, ,f;h,n� c-fk L -etc 9 ' irH*920�j13jf'qJ�v::.'Af:Ril;f.'fJQf L -Clt 'fc. C C v::.t.i: Q. 

C.;h,vi!lB5flJ£j:fuO) 7 '71 r nt;Bt�j13jf.'fJQf L -Clt ,fc_O)v::..tt"", ��c·5jJI. rv::.cb 0 Keflavik 

--c:·vt, 1@0)7'71 r�i13'Jn;�1::mv::.ffin�1.t,n�G-c·s0. 

�mu �.:ht-:. x �?Stm*O):f:tfHi�!'A��'f>i�it�--t o tc..YJv::.vt, to1L1.t ,O)�tfO)iftfl:�--c:-� 0 

ttvtlE-ntv::.�00 �,�n;s o. llBfo£ttgO)'A�vt�liMi�tl:�*-hl:--c"', t.i:n� -::dc.O)c·, -tO)ffttl: 

�Ja0 § 3( c L -Cvi, '.7l:{i3j§O)/\;f(7 :/7 r O)f�fP1 1f1: c, ;E�v::.fit.i:h.:h -Clt, O'A* :;·· :/7' 

v::. J: 0 r%'1JJil'A*O)�f4iJ;�x_ G.:h0. /\;f(7 :/7 r O)f�fPJ'f1:il;, S 0 �}t,(:j�J::.t.i: 0 O)vi, 

'APKiJ;£ttgiJ� GJ5i < /fj;h, -ctJ� G c·s 0. ;f�O)IJBfQ£j:fuJ:Ji!O)'A*i'.J;3(}E L -Cl, o.:. c c , 

4----
02 

Trajectories of balloons 

35
° 

E 36
° 

37
° 

-•--- --- ---...-
01 FL3 00 23 22 

Jan.25,1969 

FL4 ___ •• --
-------- 01 

38
° 

39
° 

40
°

E 

�- 02 
30'��-+--���-+-���--+-���-t-���-t-���-+-- 30' 
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:k'A�OJ:t&��tU C'A� '/ :,17'0J]E�ftl[fflUOJ�rsin�,:b i 9 �bf.tl,,OJc·, ri:?Jll'A�r·- ff( OJ 

�lii.J, �tR� J:§1, ,--c, 7 71 r 3 ,  4 .to J: u 5 OJ�i;-vc.:ft}E Lt-:.'A�OJ.im:U�� 2 vc.ffe Lt-:. 

:ft}£ L k'A� 0) j-j{ftvil\* 7 :/TT 0) Iii] I,' --CI,' k:1Ilii.J c vivf'-jx L --CI,, 0 . 

;t-- i:z 7 x �&tmmuvc.vt®:�1*11*n�t.t 1, ,iJ�, 'A�f-¥1iiWiltOJ'Ailfil.n�m}Ec·� t-:.; -:. nvt.ffl 

1,,f-:.�m•OJ�ffi'ml��n�. &Jtvc. J: 9 �1t--t 0 OJc·, '.:€-Faml���ic•--t 0-:. c c'fflU}E� 

F'3$0Jilfil.OCiJ�:ft��;h, 0. -l-OJ-{7U�� 1 OJ 7 71 r No. 6 OJ+ -v - HC.SJE�--C,��lc'ffe L 

f-:. mJ��vimll!tiJ�r0cri:?J1,,j-jvc.f;h,--c1,,<n�G, 771 rNo.60Jm1���1tn�. 'A� 

iWiltOJ�1tc�rsiEf"Jvc.viv�f-Ix L --c1,, 0,:. en� G, fflU}E�P3$0Jilfil.ltvi, j}'Ailfil. c 3¥1firvc.� 

L --c1,' 0 c }�,b;h,0. ,:. OJ J: 5 t.tml��iJ� G'A3*f-¥Jitj:10J'Ailfil. �:ft}£ L --c� 0 c, � 7 71 

r ct vc.:kf*-20° C"'-30°C OJ{fij_��k. ktt L�-FamJ��vi, 1[�1UBc.J: -?--C t�1t 

--t 0n�. mEEvt-}Ec'cb 0 c {&]EL --c1:ic0Jflill.lt�:ft}E Lt-:. 

4. 1. MIU 13 BJ.J 

-t1(=:P'EH�OJ�rnx%OJ�rsia"J�tb:to J: U-l-OJ multiplicity *tt���0 krhvc., �'EH 

�*ttrnx:53'-�JliwE L --ctmmu--t 0. 

4. 2. MIU1.i�! 

IQSY ml OJ i:f:i'l1:rH 2 ii'� .ffl\, ,--c, 9=1ttrnx%OJJliwEfmfflU�fit.t--:> t-:.. t-:.t-: L� 9 {7(� 

ic·vttj:1111:r!t��s *-c-, -ii'OJi:f=tttr!t�•nx: L--c1,,f-:iJ�. 4-@n� G:tn� 6 *vc. L--C, 

ii-Hl2*0J*ttr!t���*ttr"� 111,,tj:lvc.*13.��A..,t-:. £:lfuOJtj:lttritvc. ":)\, ,--c O)�*-ffiv:t 

--t-c·vc.$!i'er�h --c1,, 0 C�Ji�. 1967; :-SES • ,}.:E, 1969). 

4. a. MIU *Iii 

9=1'1i.rH�� c ffi 7'' i:z ,y !I �frfdC. 2 *%�:bfl L --C, 19691¥-2 J.J 5 B J: 9 JliwEfma!UvC.vi 1,' 

9 , 1970if:. 1 }322 B vc.i:f:ittr"� 111,,0) J:: rvc.tj:lrsirttiJ�filt:��;h, 0 i c'fmalUiJ�iwEvt Gnt-:.. 

tmatUvi9=1ttr"� 111,,9=1-e?P:i::Je� Lt-:.-<7Z9=1ttrOJ�vc. J: "? --c, 1 tJ� Gs i -c-c 6 .UJ::OJ 6 

--:)OJ multiplicity vc.53'-vt--C, 9=1ttrOJ�tt�ML B ft, �tU:to J: U'AEEc ct vc.1053'-t:' c 

K�*s1EUKmrtt••m7'"-�K�A..,R�&Lk. 

ftl[a{Ufil[OJ?�, 2%.0J multiplicity=! OJt0JvC.":)1,,--c2 �rsimOJtti9:fili�l±lL, 'AB: 

�.b:J!:1*i9:vc.-O. 65%/mb � J:§1,,--c'AEE*mIE�vi c',:. LkOJ�, Mawson, Casey, Dumont 

d'U rville :to J: U Kerguelen 0) �£:lfu c �����Lt-:.. 
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(a) Monitor No. 1 (12-NM-64) (b) Monitor No. 2 (12-NM-64) 

Time Total Pres- Time 
Total Pres- Time Total Pres-

count sure count sure count sure 

(UT) (X 100) (mb) (UT) (X 100) (mb) (UT) (X 100) (mb) 

(a) (b) (a) (b) (a) (b) 

February 25 
07 00-10 466 462 988.8 13 50-00 478 472 23 10-20 506 506 

10-20 470 472 20-30 508 505 
20-30 474 466 14 00-10 479 479 987.3 

30-40 495 498 
30-40 472 475 40-50 499 509 
40-50 478 472 

10-20 488 479 50-00 496 500 
20-30 481 485 

50-00 481 468 30-40 477 480 
40-50 480 479 March 30 

08 00-10 474 474 988. 8 50-00 480 482 987.2 
10-20 475 473 00 00-10 502 498 982.3 
20-30 469 468 March 29 10-20 501 501 
30-40 471 466 20-30 500 495 
40-50 473 469 18 00-10 522 515 977.9 30-40 503 502 
50-00 470 471 10-20 519 511 40-50 508 495 

20-30 519 518 50-00 502 494 

09 00-10 473 473 988. 4 
30-40 526 515 
40-50 514 517 

10-20 474 471 50-00 518 520 01 00-10 499 494 982. 7 
20-30 484 487 10-20 498 506 
30-40 517 517 20-30 497 493 
40-50 526 519 19 00-10 513 515 978.8 30-40 496 496 
50-00 519 509 10-20 513 511 40-50 498 496 

20-30 516 509 50-00 491 495 

10 00-10 509 506 987.9 
30-40 517 511 
40-50 512 510 

10-20 511 504 50-00 516 513 
02 00-10 496 495 983.4 

20-30 507 504 10-20 496 490 
30-40 502 494 20-30 494 492 
40-50 503 502 20 00-10 515 510 979. 7 30-40 492 497 
50-00 496 493 10-20 514 513 40-50 494 492 

20-30 517 510 50-00 495 492 

11 00-,-10 495 490 987.5 
30-40 516 511 
40-50 513 507 

10-20 492 489 50-00 518 512 03 00-10 490 495 984.3 
20-30 486 489 10-20 500 489 
30-40 486 481 20-30 492 495 
40-50 487 491 21 00-10 513 507 980.5 30-40 498 494 
50-00 480 483 10-20 508 508 40-50 ·492 498 

20-30 514 507 50-00 488 486 

12 00-10 486 484 987.5 30-40 513 511 
40-50 505 513 10-20 483 480 50-00 511 512 04 00-10 487 486 984.6 

20-30 485 478 10-20 490 495 
30-40 480 485 20-30 490 493 
40-50 485 481 22 00-10 509 513 981. 0 30-40 492 488 
50-00 484 486 10-20 507 505 40-50 491 492 

20-30 508 508 50-00 498 490 

13 00-10 475 484 987.4 30-40 506 502 

10-20 481 479 40-50 505 508 05 00-10 497 489 984. 7 
20-30 484 479 50-00 500 504 10-20 491 494 
30-40 480 475 20-30 489 490 
40-50 479 477 23 00-10 498 505 981. 8 30-40 496 487 
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Time Total Pres- Time· Total Pres� Time Total Pres-
count sure count sure count sure 

(UT) ( X 100) (mb) (UT) ( X 100) (mb) (UT) (X 100) (mb) 
(a) (b) (a) (b) (a) (b) 

March 30 
05 40-50 493 483 12 50-00 516 509 20 00-10 513 515 982.8 

50-00 495 494 10-20 508 514 
13 00-10 515 517 982.9 20-30 513 507 

06 00-10 494 49i 984.6 10-20 517 516 30-40 518 510 
10-20 494 489 20-30 510 514 40-50 508 506 
20-30 500 493 30-40 514 512 50-00 521 518 
30-40 499 499 40-50 519 516 
40-50 497 498 50-00 512 510 21 00-10 511 512 982.6 
50-00 498 503 10-20 511 510 

14 00-10 513 510 982'.9 20-30 510 511 
07 00-10 504 494 984.8 10-20 519 511 30-40 513 509 

10-20 497 497 20-30 511 514 40-50 507 512 
20-30 496 498 30-40 519 514 50-00 509 507 
30-40 503 503 40-50 518 518 
40-50 503 503 50-00 517 516 22 00-10 505 512 982.5 
50-00 500 499 10-20 503 509 

15 00-10 520 522 983.0 20-30 509 508 
08 00-10 498 499 984. 1 10-20 525 519 30-40 506 505 

10-20 503 497 20-30 521 515 40-50 506 506 
20-30 499 501 30-40 520 519 50-00 509 510 
30-40 505 502 40-50 516 519 
40-50 510 502 50-00 518 515 23 00-10 510 505 982.5 
50-00 503 500 10-20 511 511 

16 00-10 518 519 983.0 20-30 511 511 
09 00-10 510 505 983.9 10-20 525 518 30-40 508 507 

10-20 506 506 20-30 519 518 40-50 506 510 
20-30 509 504 30-40 519 518 50-00 510 509 
30-40 508 509 40-50 524 512 
40-50 504 510 50-00 520 515 March 31 
50-00 511 509 

17 00-10 521 516 983.2 00 00�10 513 502 982.6 
10 00-10 512 508 983.6 10-20 517 508 10-20 504 509 

10-20 508 510 20-30 509 515 20-30 512 505 
20-30 511 509 30-40 519 516 30-40 508 505 
30-40 512 509 40-50 518 515 40-50 508 507 
40-50 514 512 50-00 518 516 50-00 508 508 
50-00 507 510 

18 00-10 516 508 982.9 01 00-10 515 508 982. 7 
11 00-10 511 515 983.4 10-20 514 511 10-20 513 508 

10-20 510 509 20-30 512 515 20-30 507 508 
20-30 512 512 30-40 517 516 30-40 504 504 
30-40 515 514 40-50 517 509 40-50 506 502 
40-50 510 509 50-00 509 512 50-00 507 507 
50-00 509 511 

19 00-10 519 511 982.9 02 00-10 503 509 982.8 
12 00-10 511 510 983. 1 10-20 519 519 10-20 509 503 

10-20 507 515 20-30 513 516 20-30 507 504 
20-30 514 504 30-40 511 510 30-40 504 499 
30-40 510 522 40-50 514 515 40-50 503 506 
40-50 515 516 50-00 516 516 50-00 507 501 
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Time Total Pres- Time Total Pres- Time Total Pres-
count sure count sure count sure 

(UT) (X 100) (mb) (UT) ( X 100) (mb) (UT) (X 100) (mb) 
(a) (b) (a) (b) (a) (b) 

March 31 
03 00-10 508 503 982.8 10 10-20 497 500 17 20-30 490 491 

10-20 510 507 20-30 500 502 30-40 494 485 
20-30 498 502 30-40 498 499 40-50 489 490 
30-40 501 505 40-50 499 503 50-00 490 490 
40-50 503 504 50-00 493 496 
50-00 509 506 18 00-10 487 490 985.2 

11 00-10 505 497 984.2 10-20 490 491 
04 00-10 501 501 983. 1 10-20 494 496 20-30 493 495 

10-20 502 508 20-30 501 495 30-40 490 496 
20-30 499 502 30-40 497 491 40-50 496 491 
30-40 503 501 40-50 495 490 50-00 493 492 
40-50 498 500 50-00 497 484 
50-00 503 498 19 00-10 493 493 985.2 

12 00-10 492 495 984.3 10-20 494 485 
05 00-10 505 501 983.2 10-20 496 495 20-30 487 491 

10-20 502 501 20-30 492 488 30-40 485 486 
20-30 502 491 30-40 493 497 40-50 485 484 
30-40 506 499 40-50 501 491 50-00 491 486 
40-50 502 500 50-00 495 495 
50-00 500 500 20 00-10 491 491 985.3 

13 00-10 491 486 984.9 10-20 485 486 
06 00-10 502 501 983.2 10-20 491 490 20-30 490 495 

10-20 508 500 20-30 492 492 30-40 489 483 
20-30 498 508 30-40 498 486 40-50 489 488 
30-40 502 503 40-50 488 492 50-00 485 494 
40-50 501 496 50-00 499 490 
50-00 502 499 21 00-10 487 493 985.3 

14 00-10 488 490 985.2 10-20 487 490 
07 00-10 498 498 983. 3 10-20 489 490 20-30 495 483 

10-20 505 496 20-30 492 498 30-40 487 487 
20-30 497 501 30-40 491 491 40-50 489 486 
30-40 508 503 40-50 493 493 50-00 487 487 
40-50 497 500 50-00 503 498 
50-00 498 497 22 00-10 488 488 985.4 

15 00-10 491 496 985.3 10-20 484 487 
08 00-10 500 496 983.6 10-20 490 490 20-30 487 490 

10-20 497 498 20-30 494 495 30-40 488 487 
20-30 502 496 30-40 493 496 40--50 486 490 
30-40 495 495 40-50 498 496 50-00 487 488 
40-50 501 504 50-00 493 494 
50-00 496 500 23 00-10 492 490 985.8 

16 00-10 495 492 985.2 10-20 489 494 
09 00-10 499 506 984.0 10-20 501 491 20-30 490 493 

10-20 497 498 20-30 489 487 30-40 493 490 
20-30 502 504 30-40 491 487 40-50 488 487 
30-40 497 500 40-50 491 491 50-00 489 485 986.2 
40-50 501 499 50-00 491 495 
50-00 497 501 

17 00-10 491 491 985.3 
10 00-10 502 501 984. 1 10-20 492 487 
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*m*!A 'lft:tttnn�:t, 1969 � 2 R 2513 c 3 R 3013 0) 2 JJt, *• 7 v 7 f'.::.ff 0 -cffjJlU � n t-: .  

-tO)�O) total count 0) 105}fll1� 1 %ffle, 2 %�$U k vc�EEc ct vc� 1 vcs)E�t� Lk.. 

� 1 K�Lk. 2 }!0)matt . �-����� !J �:ltt�L-C , @J�t¥ < . :t:•7 V 7 ��lli 

�nk. 7 µ 1-- ':/7J���ffi\, , path �ii 0 -c � t.: cJ[tbtL G O)vCxj L, -c '  t ?  �--:)0) 3 R O)* 

nnma�:t . *m*!J.tO)@�WJvc�-:. 0 -c:ro !? , v9) Q �iJ=-ts::tttnnc�&��L, tiriJqltttL 

tfU:it Lk. t 0) c l�:bh G .  2 }12513  0):1:ttbnma vc --::, I. ,  t�:t-j-··c-vcffl�iJ�ts: � n t 1. ,  G 

(KODAMA et al., 1970) . 

h) *m*lm 

*m*llt c Lt �:t , multipli city= 1 0) 2 �r1cc1ifll1'""(·.7;.k.�it, -t0)%iJJtiJ� 5 % ti-��& L 

k.�iJ�. ittt 9 @lMW�nk..  -tO) ::> �J'ii::kO)it�:t 3 R*vc�t -c:ro !? , *99 %0)�:;l;-'""(·S 

19 69� 2 R 5 13 iJ=-G 1970� 1 }123 13 "i '""('O) 1 �r.JJO) 13 3¥:JeyMi� 2 %ffle0) multiplicity= 1 

0) e vent vc--:::,1.,-c�� ' -th�� 3 vC�Lt.:. S:. ;h,vc .J:;h,�f , iru-¥�:t*mtl%iJJtO)�if;iJ� 

• LiJ=- 0  f.:O)vCJt�, �-¥�:t:k� tJ:*fil*llt�:lttbllma i ts: <  :t:•fi!iif;iJ�ffiJ=- vCtJ: 0 -C � t.: 

-:. c��Lc l. ' G , 

(%)  ( % ) + :t - 5 r: - 5  

1969, 2/ 5 Feb. 3/ 1 Mar. 4/1 Apr. 

i
+

:r 2 - 5 r: - 5  .s 

i+

:c 
May 6/ 1 June 7/1 July 

f: 
- 5  - 5  

+ :c 
Aug. 9/ 1 Sept. 10/ 1  Oct. 

�
+

: - 5  - 5  

1 1/ 1  Nov. 12/ 1  Dec. 1 970,1/ 1 Jan. 1/23 
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m:�vc , 1 2-NM-64 �i:p 1!1: ·=flrr0) 1 969 if:. 9 J3 13 B n� G 19 B i c'O)-�fs1 vc 0\., , -c , -4} 

multiplicity tiJ:O) 1 ll=Hs9� k  9 O)f:1$Jtt�$�:>l<60-C ,  3¥:1$J�EE c c t  vc� 2 vc� Lk:.  � 

2 vc �x total event vcx;f--t 0 � multiplicity 0) event O) iUir t -tf vc�b L -C J; 0 .  

� G .ht-:�;fBI-O)j(�iJ\*�:@..O) i i c-;t; 9 ,  � G vc� L \., - ;fWVr� i tdd.vitcC: GtJ:: \., ' .  

� 2 1 2-NM-64 neutron monitor �.'.fr multiplicity �- c �5f-:leygf�$ (1  !}tj:F1=1j�t-:. I) ) 

Monitor No. 1 

Counts/h I Percentage 
of events 

1 ( 1 ,  419 ± 0. 003) X 105 72. 7 

2 (3. 538± 0. 005) X 104 18. 1 
.-::: 

3 (1 ,  089 ± 0. 003) X 104 5. 6 
.9' 

4 (3. 829 ± 0. 005) X 103 2. 0 

(1 .  561 ± 0. 003) X 103 0. 80 

>6 (1 .  704± 0. 003) X 1 03 0. 87 

Total event (1 .  953± 0. 004) X 105 

Observed (2. 839 ± 0. 004) X 105 

total count 
Mean multiplicity I .  454 m 

Date : September 1 3-19, 1969 at Syowa Station. 

Mean atmospheric pressure : 985. 4 rob at sea level. 

5. 1. fm;J!tl 13 BJ.J 

Monitor No. 2 

Counts/h I Percentage 
of events 

(1.  401 ± 0. 003) X 105 71 . 6 

(3. 639 ± 0. 005) X 104 18. 6 

(1 .  15 1  ± 0. 003) xJ04 5. 9 

(4. 123 ± 0. 005) X 108 2. 1 

( 1 .  717± 0. 003) X 103 0. 88 

(1 .  798± 0. 003) X 1 08 0. 92 

(1 . 956 ± 0. 004) X 105 

(2. 837 ± 0. 005) X 105 

1 . 45 1 

-{J(*Eiia'lvc J: 9 :ltg:Sjj(�J::Jic'f'I= G.htd�.:i:. * 11,, =¥ - 2 {J(l=P'ti-f-O)��J.tvc:ro vt 0 �J.t 

�1t�fm?l!U--t 0 

5. 2. fm;J!tl1.i5! 

i b 9 �  .... � 7 7 ..r  -:/ ··c-lffl i .hk BFs H�ir (:R: � 10cm ,. W:f£ 1 . 8cm) �.fflt, ,f-:i:f:lttr 

�/±!�� 3kg 0) 7 T 'Y !! .A .., { ;1,, - -:/ c'l:�vc�m6 -it, ��J.tvc:rovt 0 i:f:l'tir5lnll� :;" -:/ 

T-�O)ll.\'ilJ.l:ro J: rfj}�flla_ c c  t vc 1680MHz O)���� .fflt,  , -c:1tgJ::"'""- �0 . 

5. 3. fm;J!tlif.!�(l)-� 

fl1llU v'i�iHmri 0) Mb jJ � � -C fitcC: b .h , 1 9695¥-10 J3 25 B , 1308"-' 1401 LT VCiJ � vt -c j-tgJ::iJ � 
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GrWJ!Jt 23mb i -e ,  f[.::i:. .:t- 1v=¥- (� MeV JliJZl) O) r:p 1l4:-=f5jJt�tllU5E Lk . � 4 vc *9  

50mb O)fflVC e.· - .?1 � t "':)r:p'i1:-r%i/.!tO) rWJ/.!t�1t�� Lk , tmmu Lt-:�tU vC vi:;t:� 7 V 7 vi 

ts:. < , aB:f0£:lfuO) $ 1!1:-=f-t:- =- � - --z::-vt , r:rtt-=f5iocr:.;bftJ\ ts:.�YiJ�� Gh 0 �!JtO)�iJ\ t.J: 

M j1c39 '"c' s "? t-: . 

t!-1:" ,f;n,O)fi,?JlU t -l O)ftf40)�W. Mtlrvt*=7 0) i i  --z::-s 1J , 4-�0)M:ffr�� "?  -c ,  W 

2io-ct!mW1¥JM�iJ�AJt�vctJ: 0 t 0) --z::-s 0 .  

� IJ  vc , .:. ;n, G O)fi,?JlUHOOl�ti� L ,  t�� L-C < tc. � -:> t-:W1t�1JJF5Em1}Js:lE5ltf±t.J: G 

trvc�-:}(O)W]l§ c �1t� vtiJ\ "? -c 1, , ts:ft 1, , f-: B **�Js:tf:�tX�ttvc� < �� L i i"' .  i k 

l!tJUvc� L -c ,  c 1J bvt�iiHfHJO)�O)m 9 <k ,  m IO<kwH�:lfujgxfmtJU�ffil��O)tffJi c m:1J 

vc , � G vctmtJUftf40)�* c �Jt�tJ:Wli3 � 1, , f-:tc."  ,tdir@jJi , ��m��ffilvt.rJIJ!:�� L 
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