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Report of Cosmic-Ray Neutron Observation in the
9th Japanese Antarctic Research
Expedition 1968-1969

Tomoshige Suba* and Masahiro Kopama**

Abstract: From February 1968 to January 1969, cosmic ray nucleonic
component was observed at Syowa Station, Antarctica (69°00’S, 39°35'E),
using a duplicate set of 5-NM-64 super neutron monitor with a multiplicity
meter. Almost complete observations were achieved except the lack of 4
consecutive days for one monitor.

The mean multiplicity of the monitor is 1.42+0.03 and is in agreement
with the value of the standard 6-NM-64 monitor obtained by HATTON, ¢t al.

The mean life time of neutrons in the pile is found to be 547 + 1%% p#s which

is a little longer than that in the 6-NM-64 monitor. These results come from
the pile which was constructed as a single pile consisting of 10-NM-64
neutron counters. ’

The annual change of neutron intensity covers 9.0% in range, showing
the maximum in April and the minimum in November, with larger disturbance
in the later half year than in the former half.

The multiplicity dependence of the barometric pressure effect and For-
bush decreases are surveyed briefly. Using the data from three large Forbush
decreases, the relation between the multiplicity events and their corresponding
primary rigidities is discussed by comparing the latitude dependence of the
amount of decrease.

Descriptions and data of the solar cosmic ray event of November 18,
1968 are also given.
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Fig. 1. The front view of the neutron monitor pile.
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Fig. 2. The counting rates of 3-NM-64 and 10-NM-64 neutron monitors as a function of multiplicity.
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Table 1. Comparison of the counting rate observed with No. 1 and No. 2 neutron monitor,

normalized to 1000mb.

’Ml M2 | M3 | M4 | M5 | M6 | Total Total
event counts

Counts/h | 105,696 24,460 7,341| 2,519 1,060{ 1,149 142,225 200,047
No- 1{ % 74.320 17.20  5.16) 1.77] 0.75| 0.81  100.00

Counts/h | 104,958 24,893 7,600 2,752| 1,119| 1,144| 142,466 202,199
No 2{ % 73.67 17.47 533 1.93 0.79 0.80  100.00

%

4

2 L.

0

-2
S-4
s Mawson 12
> |
£ 0
| =4
) -1
E % -2
3
£ 2 a Kiel
B I S
()
£o

_.' L.

-2t

23456789I10Il 121
Month 1968 —1969

H 3 AspgimEofELl
Fig. 3. Annual variation of monthly mean values of neutron intensity.
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Fig. 4. Day-to-day variation of event number of multiplicity = 1.

Daily mean values are plotted for every solar rotation cycle.
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Table 2. Forbush decrease (1968).

No Date A1 No. Date A1
1 Apr. 25 2%l 8 Oct. 16 2%
2 May 7 2 9 Oct. 23 2
3 May 21 2 10 Oct. 28 11
4 June 11 ° 4 11 Nov. 16 6
5 July 10 5 12 Nov. 24 5
6 Aug. 3 2 13 Dec. 5 4
7 Oct. . 1 5 14 Dec. 26 2




6 - RHEKE - DEIEN (PARRE R

4. Multiplicity #5#
NM-645 ﬁﬁﬁu IQSY®oFHE#KE & L (% St (CARMICHAEL, 1964), JIEHE
PRLEL E D, EEGER 2 M CBEHE S & 10 2 B S Ich TR 4 v ol %

Polyethylene

.................

Lead Core

. Counter

: Wood

100 % - 1203 % 136.6 % i21.1% 10cm

135.8% 160.7% 168.0% 167.7% 164.8 %

B 5 FHEFTEFTOME
Fig. 5. The arrangement of various types of NM-64 neutron monitors.
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Table'3. The counting rates in different arrangement of the NM-64 neutron monitor.

Geometry P S T S, ’67 T/, ’68

per counter :
N per hour 33,310 41,970 44,180 10,24 50, 5

(1000mb) - '

per counter 26, 650 30, 630 31, 330 29,402 35,886
R SRS +830 + 860 +430 + 109 '+ 40
N per cent 100 126.0 132.6 (126.0) | 159.4+ —
NE per cent 100 115+ 4 11843 | (115+4) | 140.4+4.6

n 1.25 1. 37 1. 41 .37 | 142

, +£0.04 +0.04 +0.02 | +0.005 +0.03

N: total count, NE: total event, v: N/NE
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Table 4. The regression coefficients of pressure efféct.

M1 M2 | M3 { M4 | M5 | M6 [Totalevent|/Total count

’68 —0.970] —0.970[ —0.975| —0.975| —0.925 —0.975
Corelation coefficient +0.025 +0.025 +0.023] +0.022| +0.040 =+0. 027

’68 —0.60| —0.76 | —0.83 | —0.84 | —0.83 | —0.82 —0.65 —0.69
Regression coefficient +0.015 +0.018/ £0.019] +£0.019] +£0.035 +£0.023] +0.016] +0.018

67 —-0.700 —0.82 —-0.87 —0.88 —0.90 —0.87 —0.73 —0.76
Regression coefficient +£0.01] +£0.02] £0.02 +0.03] +0.03 +0.02 +0.02 +0.02

6. F W M M
# | DIFEOFEGHKHOT, BWIPOKEH 57210280 (11%), 11A168(6%), 11524
A (5%) 3Pl FELIZLDIZONT, FEEICLZHRE L b7 K913, 2&f
BT 28 SEEBED event 2 F L. TOER» OEZEEO T 35— (KM
Ao s, HI0ZIZEFEEM TOLFHEEOZE{LIZxE T %, Resolute (0-0GV), Churchill
(0.21GV), Deep River(1.02GV), Dallas(4.35GV), Hermanus (4.90GV) o> %8l
T@%n%nmzk%éﬁtt.%ﬁﬁ?@@@bﬁ@,wmﬁ&@mw(#o:@)m%
uxémeﬁé.:mzomﬂé%b&f,ﬁﬁu%n%nm@%é&o,Hnéﬁot.
ID2ODR KT H L, BEZEED T F VX — (lirigidity) 295 EDOALIZARY T 2
DA H A, BibiEsholR LEOFT) E Urigidityz 4 D& A5¢ 5. SEENXT, M1k
D LM2, M3ERKELREAEZFRLTCONE. ZORBICOWTE, £EME2 ., THB Y
CNE, 19700, 1 2i2Hd, pETEL3FHFLHY, I MLICABZ LA, 1 &S
, MIDFEHzINF =B n 205N H I L. L) 1 DORELRRAIL, R4
NTRELEZFEFIZ, A LVATOEGEDH Y, ZEEFIZIL ] DD event 135 2B)1E



No.42. 1971) 5 9 R HUIR R FI A B F AR AT P R & -

Rgéolule
%ol
5_
- ¢/ Churchill
OL K >/ DeepRiver
B 51—
I -
—5}— = Dallas
] T
B Hermanus
—5_
Oct.andNov. 1968 Oct.and Nov. 1968
_AIItIIILAII;ILIll> IllllllllJ'l
-5 0 5 % -5 0 5 %
Total Count  Syowa Syowa
B9 FHEEDSEELR BI0 FEHGAOMERFR
Fig. 9 Multiplicity effect of three Forbush de- Fig. 10. Latitude dependence o f the Forbush decreases
creases observed in October and November, 1968.
[N
+ )—0—-

S Octand Nov. 1968

~
~
S

1 1 3. N — 1 W I i — . L i
2 35 4 51 2 3 4 5 86
Cut off Rigidity GV Muitiplicity  (Syowa)

BN FEREOSEER & EERR
Fig. 11. Multiplicity and rigidity dependences of the Forbush decreases.

Voriations/variation_of Syowa Total




12 HHEKE « MEIEFL (PR k
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Table 5. The threshold rigidity(BV') corresponding to observed multiplicities.
M1 M 2 ‘ M 3 M 4 M 5 M 6
Forbush decrease 1968 ~1.0 ~1.0! ~1.0 1.540.25 3.8+0.65 7. 5+0.50
Unusual increase 1967 .L1+0.1 <. 0’ 1.0+0.4 1.5+0.5 1. gi(l)g 4.41£2.4
R 6 REHMBFOEE (1058 (19684115 180)
Table 6. Ten-minutes counting rate at unusual increase, Syowa Station.
(x 100) (% 100)
Time (UT) Pr(gifltll)ge Total counts ‘ Time(UT) Pr(emsstl;;'e Total counts

No. 1 No. 2 ‘ No. 1 No. 2
0800-0810 987.0 363 375 1200-1210 987. 2 372 378
0810-0820 364 375 1210-1220 370 376
0820-0830 367 366 1220-1230 369 374
0830-0840 369 368 1230-1240 370 371
0840-0850 363 369 1240-1250 365 373
0850-0900 364 377 1250-1300 365 370
0900-0910 987.0 362 367 1300-1310 987. 3 367 369
0910-0920 369 368 1310-1320 365 374
0920-0930 365 370 1320-1330 368 370
0930-0940 367 368 1330-1340 367 372
0940-0950 358 372 1340-1350 367 365
0950-1000 357 366 1350-1400 364 371
1000-1010 987.2 364 370 1400-1410 987. 2 364 369
1010-1020 361 370 1410-1420 355 370
1020-1030 358 372 1420-1430 365 371
1030-1040 363 365 1430-1440 365 373
1040-1050 367 373 1440-1450 366 373
1050-1100 401 399 1450-1500 367 363
1100-1110 987.2 387 396 1500-1510 987. 1 361 374
1110-1120 377 387 1510-1520 364 368
1120-1130 373 1376 1520-1530 360 368
1130-1140 371 374 1530-1540 367 366
1140-1150 369 377 1540-1550 364 370
1150-1200 374 374 1550-1600 366 369
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