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Abstract

A sequential observation of cosmic ray was carried out from 22 to 29 January 1997 with the
scintillation counter developed at the Bublle Chamber Photo Analysis Center, University of Tohoku.
We measured the flux of cosmic ray. The measured flux was 0.011070720 count strad ~'sec ™ 'cm ™2 at
7 = 0° , and 0.000366290 count strad “*sec " lcm ™2 at Z = 90° . We detected zenith angle dependence
of cosmic ray, and its relationship was F' = 0.011003 x cos-95868 (6 + A@) . We report on preliminary
results of an analysis of this phoenomenon, and discuss some characteristics in this paper.

1 Introduction

1.1 Cosmic Ray

The high energy protons, atomic nuclei and electrons are exist in cosmic space. These particles
coming into the atomosphere of the Earth is called the primary cosmic ray. primary cosmic ray collides
with atoms and create m mesons. These high energy 7 mesons collide with other atoms and create =
mesons again. These reactions are continued till the energy of the particles become low enough, and
many particles are created. These particles are called secondary cosmic ray. This is also called cosmic
ray shower. The nucleons (protons and neutrons), = mesons, electrons and positrons in the shower are
easy to interact with the atoms in the atomosphere and difficult to reach to the surface of the Earth.
However, muons created by the decay of the m mesons rarely interact with other particles. 75 % of the
particles reach to the surface of the Earth is muons.

The number of the particles reach to the surface of the Earth is 1 count cm™!

min~! including muons.
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2 Preparation for the Observation
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Figure 1: Calibration of amplitude and time
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Figure 2: Trigger Level
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2.1.4 Pulse Generator
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Figure 3: Trigger-OUT
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Figure 12: Coincidence[B]E&
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2.3 Making of Scintillation Counter
2.3.1 Scintillator ®iINT
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Figure 18: CH3

2.3.2 Photomultiplier Tube & DiEfHE
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2.4 Test of Scintillation Counter
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Figure 19: Delay Curve of Counter 1
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3 Observation
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XIgf | AIERE 10 20 3D 1,2,3D 1,3MD 1,20
(deg) (hr) BOMETEL | BMETEL | BMETE | FIRFETE | RIFFETEL | FIRFETEK
0 2 251266 78295 246702 324 387 1212
5 1 57663 39694 128616 156 195 609
10 1 57174 39552 123828 154 187 6383
15 1 72047 39228 120222 140 176 541
20 1 57215 39265 126007 160 191 584
25 1 69999 39129 120797 138 173 513
30 1 81712 40622 125409 124 159 494
35 2 116246 82037 262682 212 279 824
40 2 159662 82509 236125 190 241 790
45 2 138284 88121 254617 143 200 599
50 3 67409 43136 123101 199 286 870
55 4 420655 175139 | 483247 223 327 996
60 4 288632 173958 | 493561 155 265 783
65 6 399899 267022 772119 197 352 1023
70 12 856127 | 528921 | 1574878 274 561 1584
75 12 773698 517996 | 1480086 176 533 1292
80 18 1034413 | 805843 | 2409802 137 596 1672
85 19 1075492 | 863310 | 2677130 120 536 1601
90 25 1478465 | 1102317 | 3463594 134 755 2042

Figure 28: FHMMDOXIEH DM

TRTORER 10 % OBEZBRICEIFEZRE L .

15




4 Analysis
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5 Discussion
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Z ZTARKE(Air Mass) X =& A9 % (Hardie, 1962),

X =secZ — 0.0018167(sec Z — 1) — 0.002875(sec Z — 1)* — 0.0008083(sec Z — 1)?
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KIEA | YUF123ICL B8 VUFIIICL BIEE VUFI2ICL BIRE
(deg) | countstrad—'sec lem=2 | countstrad~'sec lem=2 | countstrad=lsec lem =2
0 0.011070720 0.013223360 0.009696000
5 0.010660693 0.013325867 0.009744000
10 0.010524018 0.012779164 0.010208000
15 0.009567289 0.012027449 0.008656000
20 0.010934044 0.013052516 0.009344000
25 0.009430613 0.011822436 0.008208000
30 0.008473884 0.010865707 0.007904000
35 0.007243804 0.009533120 0.006592000
40 0.006492089 0.008234702 0.006320000
45 0.004886151 0.006833778 0.004792000
50 0.004533073 0.006514868 0.004640000
55 0.003809831 0.005586613 0.003984000
60 0.002648089 0.004527378 0.003132000
65 0.002243757 0.004009150 0.002728000
70 0.001560379 0.003194791 0.002112000
75 0.001002287 0.003035336 0.001722667
80 0.000520126 0.002262740 0.001486222
85 0.000431607 0.002107681 0.001348211
90 0.000366290 0.002063801 0.001306880

Flux (count/strad/sec/cm?)

0.001

Figure 29: FEHIEDREDOXIEA S

Zenith Angle Dependence of Flux of Cosmic Ray (1,2,3)
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Figure 32: V¥ —121C & WAIE S NA-FHRDRE
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Air Mass Dependence of Flux of Cosmic Ray (1,2,3)
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Figure 35: FHMBDOMEOAKIIEKF (DY V¥ —1.3)
Air Mass Dependence of Flux of Cosmic Ray (1,2)
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log Fops = log FF — aX

Y BEICAKE X, MBICBRASNZFEHROIRE Fu, Z2XHTTOY MTHITERICKR
23T THE, TOEENAKTDOBENRFREE o THZ, ZFICTOY MLAEEDOHARBA A SEBE ICT
ER

N, FRICK LT Air Mass DREREZIBTINNRELNG, BERLEICELKD>TWVWBDIFEL
% Z=60° ETTH35,

ADEREZZBRITNIERSARVEDITHZ, HHXKIEA Z HhOoDFHBREHANL TWVWEDE
. RBICITH DB AZ BHY Z+EAZ DODFHEEEZR>TLE->TWVWS, TN Z PREVWE
CATRENKRELPYVWTLZDONE LW,

6 Conclusion

RILKRFEFEABEEEMERICTCFHRROBEDORE 2174 > 7, BE 1997F1H228 »
L29HE T, YV FlL—rarvhaorvd—%F-oTiThbhliz, KOONAEFHEEDREITXRIEH
7 =0° TIZ 0.011070720 count strad~tsec"lem™2 , Z = 90° TI£0.000366290 count strad 'sec™tcm™2
KRot, FHROBREICIRIEAKELN A ONI, TOREMKIE F =0.011003 x cos' 988 Z TH > 7z,
2L, Z>60° TREDEGFEMSOTIARONEZ, RRIEKLONET, ZOREPIFSEDEE
TH >,
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e, JAXLRILALEWNMEER LOZ-HBARFEEHASEMLTLED, 1.75kV LTFEE B D
EOBRFERIIELL ATV REINBLVDT, COEIICHRMEEABETZ2EDLIAAT Y MENT
BEEHEIIIFERICORLARSZ, LENST, L7 D5 1.85kV DTS h—TH 3,

7.9 BARRHHRORKREY
BARBEEE N &
N = Ny Not

EETD, TIT7 IIARHOBEIIET, COBAETARAIY)IZ—9—DHEA/NILRIE T B
10 ns DT

T=1"x2

THb, LD >T. BARBEEE N &

N = 5x10°x10° x20x 107°

= 10%sec™?
&%,

7.10 BARRFTHOMIE

BARKEE N EHAV VI — 12 OBEMBEHEZTNTN N, N, & L. AFEEOKEEEZ © &
ER:R

N = N1 NoTt
BDT, delay curve 5 7 ZRBEEY . TNThOAH TV VY —DBRABEHIY OFEERNET

niE, BARBHAGTE T BN TE S, EQORBEHK. BEIN-RABTEL SBARE
HEBIWEEDTH D,

711 AoV —0OHEBARBREH
ho 9 —5w3EFESBE. vy —1E20BRRKEETEH N X
NIZNlNQ(T+T)
BRODT3IDDHAYI VY —DBARBEHE N
N = N'N3(t+71)

= N1N2N3(T+T)2
= 2

THb,
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