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1.7 Coziaic »adiatios

~ Cosmic radiation arriwves at the earth from space. The
primary radiation is composed mostly of protons andd. - particles.
When a partiecle of the primary cosmic radiation with sufficient .
energy ¢ollides with a2 nucleus in the atmosphere, a shower of.se-

condary particles is generated, From these the meson, nucleons; and

soft components of the secondary cosmic radiation are formed.
1.1.1 The meson compeonent

The mesons Ehus created are mostly ftu mesons which
disintegrate intn}ﬂ_n mesans and neutrinos with a mean life of
1U=3 second +
4 T
\ﬂ_%_‘m + 2~
ﬂlsoﬂﬁﬂ mesons Are prodused in the reactioms. Thess are
transformed in mest cases into two ¥ - quanta. :
7 — Y+¥,
There is a probability that the 5 - mesons are transformed
into the;H#~ mesons in the atmosphere with a certain minimum energy

increase, for the following ressons i

1. the atmospheric density decrcases at the altitude of

the maximum oecurrence of the ﬁfl-mesonsu

2. the travel directicn deviates from the vertical, in
which case the‘}Tt-— mesons have a higher probability of proceeding
into the region of lower atmospheric density.

5. the energy of the‘ﬁi-n mesons approaches a certain

required meson encrgy a5 long as it stays above it.

“zecause of the first reason,; the intensity of the

masons increages at the surface level as the temperature imcreascs



2

in layer where thejft-mesans are sually created. The second reason
causes severe difficulties in theodretical calculation., It follows
from the third reason th%ﬁ the positive tsuperature effcct is most
prominent for the fast "] -mescns, because they are to a large ox-
tent lost in the interaction with matter before they disintegrate

spontanecusly.
1a1:2 The soft component

The electrons in the soft component are produced in M -
meson decays, icnization nrecesse: |, pair produciions, and photun-

electron cascades,

The soft component iz observed by the offect produced,
mainly with the photon-~elzctlon cascades. The effects.prnduccd in
interactions with the matter are so complicated that 1t is hopeless
to estimate the total intensity of this conzodent with the aid of

the phenomena involved.
1e1.3 The nucleon component

The nucleon component consists of neutrons and protons.
Experimentally their relative nunbers at sca level hove tugzed out
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Where Hn iz the number of neutrons, ¥  the number of
o
protans z2n W the total energys The number of preions and ncutrons
are equil at high energies but the neutrons out number protons ot

lower energies because of the ionization energy loss of protons.

Protons are stable and neutrons have a half iife of
about 13 minutes. dccardingly; the nature of the particles stays
constent in the component, Therefore, tumperature shanges in the
Atmosphere do not cause appreciizble variaficn in the intenzity of
the nuclecn ccemponent.

The meteorological variaticns of the sezcondary costic

rodiation are simplest in the nucleon cosponent, hecause it aas,

anong first order effects, only the pregsure variation. Thiz



variation.is in addition very precisely exponential, so it can be
avoided by correction the recordings intc a constant pressure,if the
effect disturis the measurcments. The nueleon compenent has, Turther
mere; tihe largest kaown latitude effzct (1), so that it is zlso suita-
ble for studying the intensity variations of the lew energy mrimery
radiation; For these rezsons,; the nucleon compoacnt offers the

easiest way to study the variations of primary cosmic radiation.
T2 HNeutron mopitor

Knowleage of cosmic radiation has accumulated ragpidly during the
past few decades. HNow detection dewvices have been developed. The

most notable of these is the neutron mopiltor.

When one measures the intensity of the nucleon component, it is
experimentally easier, more reliable, and wore acecurate to use low
€nergy neuiron counters ianstead of Counters based on direct ioniza-
tions because the low enerey neutrons are cmitted igsotropicaliy from

rezcting nuclei (2},

The EF3 - neutron counter i1s sensitive to low energy neutrons,
and therefore it counts neutrons wkich are produced in its cleose
neighbourhood and moderated in the surrounding matterial, The counter
situated in the free air space is, however, sensitive to cianges in
the neighbourkocd, such as movement of heavy chjects, snowfalls, ctce.

52 the recorded intensities are relatively low.

For the geophysical year 1957/1953, J.:i. Simpson developed a
reutron monitor which bas becn lator ¢alled Simpson's standord moni-
tor. The wcaknesses previously mentioned have been avoidcd'by using
a massive lead econstructicn around the BF3 = counters in order to pro-
duce newtrons and by proteciing the system against the outer disture
bances with a paraftin lzyer. The det-ils of this have beep deoseribed

by Pairoaj Tiranathanagzul (3},



1.3 The necessity of stabilized circuit

Elecironic circuits are the coupling betwesen the counters and
the recorder. 3Stability from oscillating and changing of the opera-
ting point of the z2ctive clement is the most important thisg for the
work., HNonstabilizing circuit will cause the recorder to record une-
desired signals. The result obtained will be uscless. The ronstabi.
lizing biasing problem is due primarily to tie change of transisfor
parameters with terperature and the variation of these parameters

between transistors of the same type.

Toe stabllizing circuit is quite important for the neutron moni-
tor because this instrument is run day and night. Anyhow, in his
work; Mr. Paircaj Tirarathanagel (3) did not aim at this point, there-

fore, the long-run data would give unreliable results all the time.
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