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ATOMIC ENERGY

RADIOACTIVITY

The discovery of radioactivity is the beginning of one
of the most fruitful and important achievements of modern
physics. 1t was .noticed that a yranium salt which was
wrapped in paper and remained in it for a long time, emitted |
penetrating radiations which affected a photographic plate.
The photographic action was very weak, but investigation
showed that the radiations produced ionization' in the gases

. - v . - va e
through"which they . pa"ssed.‘ A series of investigations

proved that the radiations emitted by the urantum $alt were -
of two kinds. They were a-radiation and B-radiation, Beta-
radiation was more penetrating than ae-radiation, but fsﬁb-
“duced less ionization. Later a third radiation, y-rays, was
discovered. 1t was still more penetrating. This property of
emitting radiations is an atomic property and\i‘s called
radioactivity. ’ - T
Introduction to Atomgc Phvsics
;o ‘ by S. Tolansl?‘y"."

' WHAT IS AN ISOTOPE? -

, o .
An isotope is a species of anlelement. It, occupies the

samie position in the periodical table and is identical in

chemical behaviour, the difference is only in atoinic weight |

or in radioactivity. ‘
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Yor example, the element carbon has several isotopes.

All have the same atomic number but different atomic
weights. Carbon found in nature has atomic weights of 12
and 13. It can also be produced artificially with weights
“of 10, 11 and’ 14, These isotopes are named Carbon 10,
Carbon 11, etc. S

- There are two types of isotopes: stab e and radioactive.
Most elements ogcur- in their stable formy, cxcept the ele-
"ments which are heavier than lead.

Radioactive isotopes decay or dzsmtegrate emlttlng three
kinds of radiation: -1) alpha particles which are nuclei of

helium, atoms; 2) beta®particles which @re positi vely or

negatively charged electrons; 3) gamma rays or X-rays.
Each rad.101sotope emits a fixed type of radiation.. Each
decays or dishtegrates at a fixed rate. The measure of this

'decay is the half-life or the Weriod during which ihe radio- .

isotope loses half of its radiation activity. The half-life of
radioisotopes of carbog, for instance, varies from 8.8
-+ segonds to 5,000 years. S -

N o . 04 and Gas Journal

October, 1955,

" FUTURKE USES OF ATOMIC ENERGY

Scienfists believe that in the near future the atom will
be able to do the following things.

" To control and perhaps cure cancer of the brain w1thout
.surgery. To pro%de X-ray treatment of the inner parts of
the body with the help of radioactive cobalt. ‘

To heat and light whole towns. To supply au coolmg
for homes in summer, and he&t in winter.

- To move ships, locombtives and aeroplanes.

1
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leover petrolenm v the earthy
srilize meat without refrigiration.
atrol ferest-tree diseaslcs
. ' ‘evelop better varieties of plants and to increase
farm prod sction; to change the size and colour of flowers;
to change and control tlie growth of grass.
' Atomvics Engineering and Technology
February, 1956.

FIRST ATOX'IC POWER STATION OF THE U.SSR.

The first industrial atomic pc ‘er station was built in
the U.S.S.R. iu 19b4. Its output is 5,000 kw.

‘ The heart of iie atomic pawer station is a thermal
uramum—grapmte reactor. ‘The atomic fuel is urapium and
its "total charge is 550 kg ‘ f !

‘Lhe chain rea,ctlon takes place 1h the reactor and pyo-
duces heat which . given up to xthe water that passes
through' the reacto. under a pressure bf 100 atm. This water
gives up its heat to the water in th . second circuit which

is txansformed’mto steam. The ste%m drives a 5,000 &kw
turbine.

The use of this two-circuit system,\ pmtects the turbme
and the wor ke’rs fiom the radioactive’ radiations.
Chemical Emgineering Progress
Ogtober, 1955.

NEW ATOMIC LAMP

A new i type of lamp is mstalled ?ﬁn somne American
ships. The Jamp glows continmously, daes not use electric
current, ha g no wires, and wiil last severzal years. L






A British physical Iaboratmy has developed an atomic
clock. It broadcasts daily time signals to other countries.
The clock measures time by recording the atomic fre-
qusacy, ef the caesium atom. . The performance of the clock
remains constant urder all condltlons of tgmperature, pres-
sure and mechanical vibration, and is accurate to one hun-
dredth of a second within a year. This means that the time
it shows is thirty times more accurate than the time
measured astronomically.
Now the clock is used for rqsearch work as well as for
a basic standard of time. For example, it measures varia-
tions in the rotation of the earth and the variation of the
lengths of days and years. :
Alomacs I:ngmeermg and Tecnnology
July, 1956.

ATOMIC hiED'IGAL REACTOR

An atomic-energy reactor for medical treatment and
research will be built for the University of California af
Los Angeles. The new reactor will produce gamma rays
and neutrons for cancer therapy. G’"{lmd rays destroy can-
cer cells like it is done by X-rays, but gamma rays
penetrate deeper through tissue and are much stronger .
than X-rays.
- A solution containing the element boron is m]ected mto
a tumour. The cancerous tissue absorbs the boron more
quickly and in greater amounts than hezlthy tissue does.
When cancer area is bombarded by a stream of neutrons,

the boren atoms in the cancer cells release alpha particles.
~ These partlcles are tiny masses carrying an electrical charge.
‘They weigh about four times more than neucrons and are

A
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effective cancer-cell killers. Alpha particles destroy only

cancer cells and do little harm to healthy tissue. '

: Mechanical- bngmeermg
September, 1955.

e IRRADIATED FOODS -

A new interesting method of ploceﬁsmg and preservmg
foods has been tested in America. This method is called
“cold sterilization”. Foods are exposed ta the rays of
radioactive elements. This ionizing radiation complemely
destroys all bagteria that spoil foods.

' Before these foods«can be widely used it is necessary
to. make sure that no toxic by-products are produced by
‘radlatlon sterilization and that the irradiated foods can be
eaten safely. |

Laboratories reported that in the cold sterilization vita-
mins were partly destroyed but no toxic by- products were
discovered.

The University of Colorado tésted irradiated foods on

experimental rats for a period of nine months. During this

period the growth, reproduction and behaviour of the ani-

mals were quite satisfactory. These tests have proved that

1rradlated foods are not harmful and can be widely used.

Atmmcs Engineering and Technology
April, 1956.

)

PHOTOGRAPHING THE ATOM

Atoms have been photographed for the first time by
Dr. Erwin Muller, physics professor at Pennsylvama State

Umversxty This photographic achievement is very important.

"in the study of chemical reacmons between solids ang ‘gases.

12
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It has given scientists a clear view of “atoms magnified
9,750,000 times. - B

The instrament used to make the photograph is an ion .
microscope, which was developed by Dr. Muller after nine-
teen years’ research. _

In order to make Ll-')icture of an atom, the tip of a
‘tungsten wire one thousand times sharper than the point of
a pin was inserted in the microscope, where liquid nitrogen
reduced the temperature to 300° helow zero. . -

Helium gas was used to make the necessary ions and:
the tungsten'tip produced a magﬂ,‘m <A picture on a fluores-
cent screen. A special g;@g.}/f’h otogiaghed the screen,
gi(ri-ng the picture of the atomic Stf“ icture of tungsten.

‘ Atomics ENEW ceringgand Technology
~ Sefte mber, K56.

A NEW, APPLICATION OF JSOTOPES

‘ An "interestin,g application of radjol sotopes w port &,
by petroleum engineers. o o
A pipeline passes between the (?11 field and th.g :tank:s
' which are & hundred miles atway. Diffe rent soris of oil Pa;gS .
’ |t ipeline. Each sort has to be piped into a sepay
' :i:ugzik',‘s?%:is necessary to know vhen the chdnge in
‘the sorts takes place. Radibisotopes are .used to .sxg.na.l this
change. A small quantity of radioactive lsott')pes. is ifiserted
into the oil at the qil field when a new sort is piped. ’When
the isbtbi)es approach the tanks, tht'ey are “detected” by a
mouitor which is installed at some gjstance from tﬁe t'anks.
The monitor gives a signal to the operator and’ b directs
i - tank. . :
the oil to ‘anothel t Chomicat and Procoss Entering
% \ February, 1956. ’
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* MODERN ALCHEMY = .

Angcient alchemists tried for hundr.is of years to turn

. mercury into gold by cheinical means. Some nen devoted
all their lives to this impossible task. Today this cla.ssm
reaction has been performed ingreverse, not by chemical

means but through atomic radidiin. Scientists have made - -

"mercury from gold with the help' of atomic reactor. The
result is superpure mercury conteining one isotope 198.
. —Moeromy has seven stable isotopes, the:refore its spectral
- lines are not clear. M ercury—198 has mlusually fine and
sharp speciral lines 2Y duhe scientists wanted to use it in
an ‘important eotical i ‘S‘*ument, They - needed about a
gram of mercury-198.
Gold decapp to nierCury when it is bombarded with
‘neutrons, Thr Procese’ 8 simple: gold picks up one neutron
“and forM ndioactive: 80ld which decays to mercury. Since

 gold has ey one ise stope, gold-197, ouly one ‘isotope of
. mercury 8 formed - - mercury-198. \

R [b/ scientists took 600 grams of pure gold powd:r,

. placed itin an atomi ¢ reactor and left it the-re for 10 months.
Tiien the gold was\i:aken out and left in a’ ,pecml contginer
foy~another % mont hs,' so. that all the ra,dloa,ctl " material

" éoutd decay. Then the gold was removed from if® container .
and distilled. Of C-c 600 grams of gold powder: 1 gram of
mercury-198 was reoezved Ity value is 3,000 dollars. (Ore -
gram of gold costs a Yittle over one dollar.) ‘

This method of getting the pure isotope is not practical
and will not be used on a large-scale; but the alchemlstsA
of old times can be a Rttle happier in their graves knowing -
p that thir task has been accomphshed even if in reverses
. Indusivial and T ngineering Chemzstry
' : November, 1957.
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