—Wr 7R —
Scientific Papers

FEFEHNC 31T 2 T v > F LV — v a2 v ORFE(D)
JHER - B EHES - MEEL™ |
Studies of Cosmic-Ray Scintillations Observed at Syowa Station, Antarctica (T)
Masatoshi KitaMura*, Hiroshi IKEGaMI* and Masahiro Kopama**

Abstract: Using 5-minute data of cosmic-ray neutron and meson
intensities observed at Syowa Station, Antarctica in July and December
1970, short term variations covering the periods from 10 to 120 minutes
have been investigated by a tool of sonagraph-type analyzer, in terms of
enhancements in spectral power density as a function of time. Dynamic
spectra thereby deduced show that there occurred, for the neutron com-
ponent alone, seven times the enhanced cosmic-ray scintillations (called
ECS) which exhibit the period of a few ten minutes with the persistent time
from a few hours to one day. It is also shown that ECS events are not
related to solar-terrestrial phenomena but to atmospheric pressure and
wind velocity disturbances in the upper atmosphere. The presently
observed ECS events are not of the extra-terrestrial origin but of the
atmospheric origin.
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Table 1. Mean counting rates and pressure coefficients for the cosmic-ray

neutron and meson components.,

RE Ay | UVN | REMREK
bR ~2.5x 104 count/5 min* | 0.63%* —0.74%/mb
dfEF ~5.5x10% count/5 min 0.43% —0.16%/mb

* 2 5B ofE.
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Fig. 1 (a~f). Contour maps of dynamic spectral densities of cosmic-ray fluctuations

observed at Syowa Staion. Labels N and M are for neutron and meson components,

respectively. The period from which cosmic-ray data were analyzed is shown in

 upper portion of the diagram.
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Fig. 2. Contour maps of dynamic spectral den-
sities of cosmic-ray fluctuations observed 3
at Syowa Station. Data used here are the 4
same with that in Fig. 1 (e), but the fre- g:
quency range analyzed is lower than in 5:
Fig. 1. Labels N and M are for neutron \ "

and meson components, respectively.
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Table 2. Examples of the enhanced cosmic-ray scintillations
observed at Syowa Station.

" No. ECS o3 (U.T.) it} KEZEE) & OXHE
1 1970 July 18 15.1h S -l
2 22 0.0 N i
3 22 10.4 N &
4 28 10.7 S &
5 30 19.7 S 5
6 1970 December 2 16.7 N &
7 [ 7 19.5 N 4w
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Fig. 3. Comparisons of ECS events with other related phenomena. The occurrences of the events are indicated by an arrow
or a pair of arrows. (a) Atmospheric temperature in upper layer, (b) wind velocity in upper layer, (c) wind velocity on
surface, (d) barometric pressure on surface and (e) geomagnetic index Kp.
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Fig. 4(a, b). Wind velocities in upper isobar levels at Syowa Station. The occurrences of
ECS events are indicated by arrows.
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Fig. 5 (a~f). Some examples of pen-writing charts of barometric pressures at Syowa

Station. Event No. of ECS corresponds to those in Fig. 1 and Table 2.
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(1) X®3(a) (b) Tk T RENL ECS B0 HBlxERHLL, ZORDEK FBRICHES
Kp s %R L TH B0, ZORNLLS 5L 51 ECS & Kp s Oficiiz & A LBAR
RLRR,

(2) ECS & FHMRME L~k LU ionogram & & ORIz b BARR/SBIfRIL 7oL,
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727 20~30 m/s BED REL BRI T 5 Z LIXFHNTH 5.

5 # £z
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—0.74%/mb 3 X ¥ —0.16%/mb THH, 1/VN 1XTh*h 063% % X0 043% TH%.
®oT b LI~2mbEEDOHIELIND - c3BE, FETRS TIEKRERT X 22t
HTE 22, FHETFRS CBRB IR, &2 THKEZLORROV &S L L THRE
NEEEZTHLS,

L, M6DL5I2Oo0FNHY, TOKFERED ETITHKT, x HECELD 55
B, —RRCEBARRNIRDO L 51D (2 Z TIRIEEMERE & L TRk ).

0 - X [E6 Rovv—rkIBBEORE

, Fig. 6. Generation of atmospheric waves
. > U, due to wind shear.
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ERE XV (ThERET ARIIESBRALETH B), £ ) CHBENECHS K
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LB, 22T Le~10°cm, V,~10° em/s (REREAPICHY) &T4uf, (CoLus ef al,
1968; 7)1, 1973; EF, 1960), t,~10°s t7ch, FEBHTHEED ECS BHn, Zhic
I-oTBHIhD eI ns, ThbbAflog»rbEL2 T, ECSiLznX sk
BIEZEC L o THE CFHEBRERL L Bbh D,

—7, AMOERFTELIE, MR olceFANELLRIRVIR TRV, T
REMZERBBODPL EORELY L L L, ZOBBEREY V. L3T5L &, LThrFHER
RAURBE LD FHEG Y vF U —va vIET,

to~L,|V,
RABFRMNAEST 5 2 IR D, 2 TllxE, Li~10Ccm, V,~10" cm/s (K8 R
BEOF — £ =) LThug, '
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LW O HIRIT DD, FThBREDICABTCRE L ECSITRIET 2 & 13E L 8. flLic
AE, 4 Ficl_ick 512, ECS X KBRMEMRFEOBRS L ik, T LARZARS
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K, VLAMBRAGAREOCRSLEELORS, T b b4 1HTRNIL ST,
ECS 1355 U SEOBICRAEL, M EZOREEDOKZIVIFHIT HIGL T2 Z &4
EHTHD, ZOZEnD, SEIHETERLCLIE, K& Lr U, EZEOME
CHREINT I~M2mb BEOSEZELRD, FITLDKEDFRE L CFEHRPETR
S B S h, FETERSCIIR OB X VEr Bbhlkwine E 2 b h
5, bR RHELICECSHEHRI A TH D LYE IS,

E2KRIV4EH TR X 51, ECS X S &, NHO2EHCHEIND. K5»by
35X 512, SED 2 6] (No. 1 & No.5) 3B i EOBSKEEITTHEL T\ 523 il
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wHEE T HAREMED D B,

Dk COFiToEBELYELHLL, 4RO ECS RRIRBMEMERO IO LEXS
bk, HRARTAREORS LYW EhZ, Lrdbthiy, KK SECH v EZEOM
RicFH R S h B EEELOFEY X L FEMREELTH 5 2 Lo ibmT 5 o LAk
5. ECS pplEFR DI ORER L T FREFRAVCHBEL R0, KEZEED 1~2mb
BET, PRTRIIPETERICHEL CREDREEI NIV IDTHY, i ECS I
G LT ESEOELLRBD DD 1EML, ERTRELEBKELL BILIEZNTE
) OBWE LML DL HEi 3,

6. % e

1970 FEBEAEMCES W CTRRAIL A, FHEPETFRS B LUPHMTFRS 5 HEx A
WTEAF 3y 7 ARy MABITRIT o 1o fER, PHETFERS TR, BRI BE
DEALrEF L1 BREERT 22 s 2 R L. Z0B%% ECS L™, BEO
et Y OIS & ORIGRY AR, ECS LREMZEMEROES E 0BIRIIRD S
T, REABRGEEELBRED DI Ldbh st

iz ECS 3 EBTOBABRKITIGLTWDH I Eab, BMRICHRE I NIIEIE 1~2 mb
BEOHMIEEBOHECL > (RELLBRRTHLLELIS., SHLICECS X SHEN
RO2BHEIN, FOFOH 5L DIXLTKHET S X 5 it EKEDOBNE BN BRI
Shic, L LEZAHET %X 5 RKEZB»Pis L IRFEETERD O WD
»%, MEILBTRELLKELE I M L CEET 52, BETIRERHE OIS
FOELIEECI M EE TEREL Ao bDEEXLR S,
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ECS s LA MKELEL, i 2 ENRENBC L 2EBHEFELLAD. LrLE
NEHEDD DI RROBEFRANDREAUEARNDZLERD D, FHITILE R FREH
DFRECILRELDE, FLIOMBEOREL LT, KKWEBFEANOICANELLIS
A ThBIWCThLIFROBETH .

FEECRT B/ HTH 2 FRIOBAERICESL b D THFROE R HigL, &
HicrtETE 1 SO~ 2 359, EHMOTRICE S BT EEIIE 2R &
DONDFETH %,

E &

B iER, FHRTHVIE A 1 v 2 A7 PAFRIREEL, RRAFFHMENR
T FHEGHEERABEBOHFRBEAL T, WAWAIBELYEL bhic/HRE - EAE
BRELEDNATREDH « B SILBE LT 7. FHEEREREL T, Bt
EBFRFT - FHETREOH LER, ¥ LEBEISENOFEMACE, SETHEERED
F AL BT o1z, TLUCHEEELT 5.

X ik

ATtToLINI, M. R., S. CEccHINI, I. Guipi and M. GALLI (1974) : Power spectrum analysis of cosmic-ray
fluctuations. Nuovo Cimento, 11, 377-399.

FIE— (1973) : dimBEAOENYE. KK, 20, 571-583.

BrLackMAN, R. B. and J. W. TUkey (1958) : The measurement of power spectra. Dover Publ., Inc.,

New York, 159 pp. ‘
‘CARMICHAEL, H. and M. BeErcoviTcH (1969) : Analysis of IQSY cosmic-ray survey measurements.
Canadian J. Phys., 47, 2073-2093.

CoLis, R. T. H., F. G. FERNALD and J. E. ALDER (1968) : Lidar observations of sierra-wave con-
ditions. J. Appl. Meteorol., 7, 227-233.

DuanNiu, M. S. and V. A. SArRABHAI (1967) : Short-period variations of cosmic-ray intensity. Phys.
Rev. Letters, 19, 252-254.

Hings, C. O. (1965) : Dynamical heating of the upper atmosphere. J. Geophys. Res., 70, 177-183.

TR E « NEESL (1973) @ 55 11 REEEMRBABFEHEBEIHRE. EEER, 47, 12-38.

LanzEROTTL L. J., M. F. RoBBINS and D. VENKATESAN (1973) : Spectral analysis of galactic cosmic-ray
intensities at different altitudes. Proc. Intern. Cosmic Ray Conf., Denver, 2, 789-794.

HEERES - Him  Zh « BEHR K (1970) : #f8. S A.

HMEKE (1975) : #f5. 5 7.

Owens, A.J. and J. R. Jokipi (1972) : Cosmic-ray scintillations. 1. Inside the magnetosphere. J.
Geophys. Res., 77, 6639-6655.



No. 54. 1975] BRI BT AFER Y vFr—va vORE D 17

[OwENs, A.J. and J.R. Jokipn (1973) : A relation between cosmic-ray fluctuations, gradient, and
diffusion. Proc. Intern. Cosmic Ray Conf., Denver, 2, 777-782.
EYFET (1960) : TEN¥. SHEE 246, HWES, 284 pp.
Tsursul, M. and T. OcawaA (1973) : HF doppler observation of ionospheric effects due to typhoons.
Rep. Ionos. Space Res. Japan, 27, 121-123,
(19754 8 A 30 RZH)



