Coaric rays cre puclear particles frow the unknown
sources, wnich comz: from outaide fhe carth, Thonoe lnrticies
usually have learge caersy, Jost of thewm hove {ieo ensroy in the
range of bHillinn eloctron volts., TFrow the ohmcrvotivns node
to the 2rzseet five 1t is found thet these narticles M2y Col
frem the sun, the willy way, our own malazxy, ond frowm the extra-

terrestrial snace.

This kind of partieclc was firct ctudied by “Hlsen (1)
and indcsendently by Flster asnd Goitel, In ihe year 1900 iilson
found that therc wss the gpontzucous donization of genes, thoupgh
the pases had been koot in a eleced vessel and were nobt exposcd
te any Mnown ionizing souvree, Later davestigation was studied by
Jutherford, Cool, hiclennon and “urton in 1903(2). They showed

that the rats of lonizsstinn In a cloged vessel decrcased when it

was surratnded by a sofficicutly thiel: loyer of absorber.

Gockol sert a Balloecn up to W,000 siectros adove sca level
in 1910,'and found that the rate of ionizsstion increascd with alti-
tude. Hia restlts showsd that the ilenisirg rerys mipght come from
outside of the carth, Ybhe exira-terrestrial orisin was coanfirmed
by Hess's exnerinents in the yoar 1912-13. He sent a number of
balleon flighis un te 5,000 metres sbove sea level and ﬁhe 1ol
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zation increased with hizht, The idea of iless had Bgen confirmed



¥ Jolhcr*tcr {1914-19), :illsian (1927-2%3, Huffoanm (1925),
Lokounnele {15260, 2ad at lani it was aceentod in the year 1926,

1his meir ad ef rodiation is célled coscdc raye,

Borwe: of the weost donortort leFh LTRECD 6011 e duncribod
ir chrrnelesical ordor in the Tellowing acsaner.  Duedns the year
192526 Moffnunn and Lebouncik obserlved the wienoooza in the ex-
periitrnts cith ths donizaticn choaoher vader Lead zbsorber.  Vhen
the rats of iemissticnt wors ntudicd 2s o Ffunelicn of absorher's

tnickness, the reate. vnder nors theon 10 centinatres of looed, de-

cressed in tue cane Lennlir =8 ?—rays.' Undor chsorhera ol thicli-
ness lags than L0 countisetres they found thadt tho rote of iloniza-
tion decreaed nmel faster thea tusl of y-rays. liyssowsky in the
yoar 1920 suppested toast thers ripht B0 dirvectirnzl distribuiion
ol coeiie rovs, Taifoann had = udiucl. a '-jl“-.c'nczicnon vhich was
called huerst oo at;aco to 1927, The magietic latitude effoct wos
first oboerved by Clwy in 1927, His esxworinents were oade during
the voyesse otwesn soterdsn ond Soiavia, the rowpvlis woro not
acacyted astii 1930, The gusmic roy intensity vns found to vary
vith the cloosvieric avsssvre by lysseiushy aand Tuwin in 1933.
This ¢ffeci urts inlLarweseld vs ths pbecroiicsn of coowic Toys in
air.  Zotne sod olasr— o oin 1929 obrerved cestdc roys DY using
il
two Goiger-Muiler countors wloged slore wieve caeh othur, and
countod ke csincidonconr hotucen tlhono tuo conntors. In 1929

Skoboleyn fovad the couoivic ray atars in a »hotogrosk freo cloud

changber, The

Fy

raysc umder sroviic oos carriced out by dogencr 1o Loe yvezr 1930

arel g¥perinent- to detiridne vhs dintenscity ol cosmic
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a aine, The work of Iothe ond KolhBrzter using counter tele-
scope wat extended by Bruno Hossli in 1930, ard in 1531 Johnson
found that the intensitica of coorde Toys couing fron the east
and the wast dircetions weres not the suue.uThis phenonenon is
called the East-West aAsynnstry, Dlackett and Occhiclini in 953
found the froacks of positron31 in coprde roys in cloud choewhber,
In this yesar Lemaidtre and Vallarts develsoped Stﬁrmerztheary shy
deriving the equations of allowed tone and forbidden cone; At the
sane tine Hossi discovered soft and hard conponents of cosriec roys,
Bethe and Heitler dn the year 1934{3) derived the forrmula for the
crogd gsection of radlation of ascelerated ¢lectrons, This dis very
inportant since it shows that the electronde component in cosnie
Tays cannot have high energy. Longitude effect was first found by
Clay, Alphen ard Hoft in 1934, Their experincents were carried out
on O voyoage dlong the magnetic equotor, In 1933, Yulwo suggested
the theory of w-neson, and it was exserdinentally discovered by
Anderson in ¢loud chanber, The u-oeson wag later found in cosnde
rays by photagraphic rethod, The regults of Street znd Waodward
in 1935 showed that the scft coupenent of coanic rays cannct pﬁss
through the thicknezs of 10 centinetras of leaﬂ; The hard come=

ponent is the penstrating particles, In 1937 Bhabha znd lHeitler

The positron wos first discovered by Anderson in 19372,

£
StYroer sugrgested the theory about the year 1900,



L
found the céscade shower arising fron elgctrons, photens, and
phoeton produced positron=electron poirs, And in the sane year
Blou and Waobacher found copsniec ray stars in the photographic
plate, Bernnett in the year 1948 perforisd on expérinent to
prove StYrner theory, He founé that the perticles could be re=
Tlected or trapped by the eartits nognetic field. During the
International Geaphysical Year (IGY) frow July 1,1957 to Deceuber
31,1958, coscdc rayo were studied by scientists aloost all over
the world, It was found that the strong intensity of cosdie rays
oceurred are caused by solar flares and the appearance of sun
spots, Mear the end of the IGY, Van Alley announced that there
were two dense radiatian rings around the e%rth. Fron the rocket
flight in 96% O'Bricn Tound thaot these belts can change thedr
shopes and position due te the solar winé [ron the sun., And it
was found by using satellite Pioneer ¥V that the porticles in
the streans of plasna fron the sun during the solor flares and
sun spots mre not high energy, Then it seeus that the belte
behave as if they were high energy accelerators in space Tor
accelerating charged particles driving the particles frow tine

to tine to the enrth,

In the coursc of these investigations, it may be
surfierized in a peneral nonner thot coeswic rays can divided into
two canponents, These are the molfi of lower energy while the

hovd econponent which is of hipghsr energy cannot be easiiy
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absorbed, In the present investigotion, the experinents are
rerforned for the first tdne to observe the soft oand hord
conponents of cosnle rays at ground level ot the Physies
Building, lotitude 13"4HE'{N) Dy using counter telescope
running contiruously for o period from July 16,1963 to Sep-

tarber 18,1963,
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