


ls also a posmvely charged particle -'-17'"

lar to the a-particle. Its mass is O;e
chargels one half of that of an a-particle. | g;

7!?; size and carries less energy at the same veloe-
bviously, it suflers [ewer collisions with the atoms

. medium as compared with the a-particle and pen-

s the medium to a greater distance (about 5 to 10

) before stopping. Its lonising power Is also much
3, about one-fifth that of the a-particle. The mecha-

n of lonisation is however Identical.
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~ (lil) Beta Particles.

' g »vu
. A B-particle alsc fonises the atoms of the medium
g its path but this lonisation is much less than that

.éad-oh collisions being rare, it can lonise an
rong ~lcctrostauc rcpulsion when it pass@s




'in matertal media as co
‘p-particles. Very energetic y-rays are
) several centimeters of concrete.

ultraviolet rays and x-rays,y-rays gre also ca-

, of lonising even far more strongly the atoms of the

m they pass through. Being a photon, a 7-ray can
se jonisation in three ways: )

lt may lose all its energy in a single encountcr

wltb the electron of an atom (Photoclccl.rlc eflect).

n may lose only a par of its ensrgy In an en-
muntcr (Compton e&ffect).

hi%xy few of very high energy, y-ray pholons may
impinge directly on heavy nuclel, be stopped and

ann! @ ated giving rise to electron-positron patrs
materialization of energy). g
y h a gas many of its photons may P 1
;twany encounter. A good man ST
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o or the nucleus of an atom only by gireq
1en it hits an electron, it knocks it out :rect ‘
m (lonisation) with Practically no change | o

- energy or direction of motion, However, when ltn h:ts
icleus, apprcclable changes In its energy and dire::s

’ of motion are likely. Nevertheless, such direct com:
NS are very rare. Hence a neutron is a highly pene.

g but very slightly lonising particle.

1 - It Is evident from the above discussion that nearly
4 Hi the particles and radiations fonise the atoms In their
_ path. This eflect, therefore, Is used as the basis for most
- of the detection devices, a few of which will now be dis-
cussed here.

Wﬂson Cloud Chamber
S wxlson cloud chamber is a device for making visi-
paths of fonising particles. It helps to examinc
nism of fonisation of various flonising radia-
¢ products of thelr interaction with the mate-
-chamber. This device was devised in 1895

sicist, C.T.R. Wilson.







(a) (b) ©

(@) (e)

With the above pre-setting of the apparatus, the
piston is pulled down suddenly with the help of the lev-
er. The saturated vapours cool down below the dew point

into supersaturated vapours. If an jonising particle or ra-
diation passes into the chamber at the same time, the
gas molecules all along its path ionise into a trail behind
it. The super saturated vapours immediately condense
round these fons forming tiny droplets of fog which be-
comes visible by the reflection of light from them. The
track of the particle shows as a bright line which can be
photographed at the proper instant.

An q-particle is highly ionising. The lons pro-
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line, Fig. 20.2 (a). The B-particle is much less
ng. Its track is, therefore. a thin and broken linc.
2(b Gamunnysmphotomemiuedma"‘d
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| the charge to mass ratio (elm} ete f the
ticle or the particle produced by lhe!r rmef«
| __‘lhe atoms, can be obtained By this
od a number of particles have been discovered.

Gelger Counter
"j"l_ger counter is a portable device which Is wide-
od for the detection of lonising particles or radia-
0.3 shows its basic construction. It conslsts of
wetal cylinder one end of which is closed by an
cap. At the centre of the cap is fixed a stul
re along the axis axis of the cylinder. A thin mica
» closes the other end which also sewes’@

window for the 'omsmg paﬂ!etea or rac










th the modern pace of Industrialization thg
% be depleted with other chemical vapors and !
resulting in the increased intensity of ultraviolef |
achlng us. There might, then, be an lncreased
1§ ol' the incidence of skin cancer in the human be.
and animals which the rays can cause,

~ In addition to the ultraviolet rays in the sunlight
~we are constantly exposed to other lonising radiations.
the substances In the carth contaln atoms of the ra-

om space and the x-ray exposures for diagnos-
s. Moreover, our food and drinking water also
e radloactive atoms from which we receive




1

f.;-l‘"f‘: _sunbum. A grealer exposure can c2 ”"*

vere mmss or death In a variety of ways mﬁ =
Athe destruction of the components of the bone
m produces the blood corpuscles in the body.
¢ apparently safe limit of exposure has been estab-
: é ader a subject called ‘dosimeter’. When exposure
”’” on Is unavoidable, it must never be allowed to
the safe limit. The sale level of radiation exposure
p open to qucstion. Available evidence shows that
e to the extent of 10 to 100 times that [rom nat-

| sources is rarely harm{ul.

mect of Radiation Damagc

i ,A general reference has already been made to the

t considerable damage can be caused by an lon-
when It passes through matter. The dam-

juced in the biological organisms is of great im-

3 .tor us. ulsmamlyductam.

du m lhe llvmg cclls. Se\'cml rocessss




ient of the whole organism. Thus radiatien
ncer, (the rapid production of defective cel)
evels or doses. Another effect of radi on
the ‘radiation sickness' characterised by nau-
e, loss of body hair and so on. Radiation can
0y the components of the bone-marrow that pro-
d blood cells, thus causing leukemia, the so called
cancer’. Radfation damage from large doses may
ng quick death.

- Even more disastrous fs. the effect of the radiation
s the cells of the reproductive organ's of elther
ge Lo the genes results in mutations which are
ful. This damage can be transmitted to genera-

-child-bearing age should be exposed :
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Fig.20.5.

qe. shows the distribution of carbohydrates pro-
o

1 the leal from the absorbed carbon dioxide







~.  cancer cells may not be "”‘W - o,
ays a likellhood of the recurrence of the dis.

A &dhtlon Techniques in Other Fields

Chemical Reactlons induced by Radlations

- Chemica! effects produced by radialions are o |
‘1 eatl Imporiance. In gases, liquids and covalently bonded

¢ . solids the eflects of lonising radiations can be attributed

J f most entirely to fonisation or dissociation of the mole-

: - cules. Consequently a great variety of products may be
obtained from organic compounds by radiolysis Le. de-
position or dissoclation by exposure to radlations.

i .,5&; Gases like hydrogen, carbon monoxide and car-
on dioxide may be obtained by decomposition using ra-

resence of chlorophyll Into carbohydrates as In
esis.By Induced chain reactions many mole-

:1m type may link together to give bigger
 or polymers e.g. styrene and ethylene may Fﬁ“

ne and polyethylene wm .
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d instead of decreasing. The conclusion
diation of very high penetrating power s
arth from outer space. This radiation was,

d ‘cosmic rays. :










the abundance of C"‘

as % the armosphere as lo‘ng{
f C'4 to C'2 atoms In plants
2 before the use o nuc .»
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T =6243 b-masyf®
nasg/ft® = 0.0311 slug/ft® = 16.02 kg/m’
=0.01602 g/cm’




’to All ST Umts)
T Submulitiples

Prefixes Symbols

ooooon = 10°
1000 =10°
100 = 10?

o 10 =10
 baseunit: 1 =10°
0.1 =10

0.01 =102
0.001 =107
0.000 001 =10
000 001 =10
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tera j
giga G
mega M
kilo K 3
hecto h
deka da
d
centi c
milli m
micro | T}
nano n
_pico P



