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INTRODUCTION

g2incc the discovery of cosmic rays at the end of the nine-
teenth century, cosmic rays have been utilized primarily as a
natural source of high energy particles and these investigations
lator led to the discoverics of fundamental particles such as
mesons, hyperons, etc.

Johnson (1) was the first to detect the Fast-Vest asymmetry
and noted that the effect was geomagnetic. The geomagnetic theory
was firet developed by Stormer {2) and later in detail by Lemaiire
and Vallarta {3, Since then therc have been many experimentis
per formed all over the world to verify this theory. Trom the
East-West asymmetry one can prediet the sign of the chergs of the
primary particles coming to the garth from extraterroctrial origin,.
Tt is now Known that primary particles consist mainly of avout 80 %
of wrotons, about 20 % of 2 -particles and heavicr nuclei up to
about atomic number 31. Their nos#® .ocutstanding property is the
great energy possessed by the individual particle. After their
interactions with oxygen and nitrogen in the air on the way down
in the sarth's atmosphere, the secondary particles &re produced.
These secondary particles propagate through the atmozphere azpd
may interact or decay deperding upon their prepertics and energies.

it sea level, most particles are p - mesons, neutrons and

mome protons. The intensities of cosmic rays at wvarious depths of
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the atmosphere are shown in Fig. 1.
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Fig. 11 Vertical Intensities of the Cosmic Radiations,

as a Function of Atmpspheric Depth

Tecause the primary peiticles coming to the earth, are mostly
positively charged, they should be deflected by the carth's magnetic
field. If a particle comes to the carth in geomagnetic equatorial

plane in vertical direction, it will suffer maximum deflection,

At the pole, the particles approach the earth in the direetion



nearly parallel to the sarthls magnetic lield sc that no daflect on
is ocecurred. The deflection may couse Lwo variations of prinary
cosmic rays vhenomena, Firetly, the intengities of the cosmilc
radiation decrease bto minimum at geomagnetidc equator and risc to
maximum at about latitude £0% , This is called latitude effoct,.
Secondly, because the partieles are mostly positive, they wiil
he deflected so that their paths will be from the westerly direc-
tion in accordance with Stdrmer theory (23, Lemaltre and Vallarta
(3) and others. This causes the difference in intensity of par-
ticles in easterly and westerly directions. This phencmenon ic
called the ﬁast—ﬁest asymmetry, first abscrved by Johnscn, and
later by many investipetors, The main results are that the
asymmetry increases with inereasing altitudc and decreasing
latitude., This effcct is expected to be most preponderance at
geomagnetice equater aﬁd sheuld fall off to zero at the pole.

In this repglon (latituds 1%° hérﬂj, this directionn]l cffect Dhnoe
not vet been measured by using cosmic ray teleccopes, although
the East-West asymmetry of nuelzar interaction components werc

made previously by using nuclear emulsions ().
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