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An otom i o tiny solar system, with more than 99.9% of ita
mass in the central “sun” or ! This 1 (
of pi and s . Balanci h d

each pl pro-
ton in the 1 is o negatively ged, rapidly revolving,

atoms always have three protons. The mass number (7) 1y
the tatal number of nuclfeonms (protons plus neutrans) in thiz
porticuler isotope (form) of lithium. If a lithium 'isotope
hod fve neutrons its symbal would be Li*. Tabies above

billions of years ago with uranium 238. Hall life of a radio- at stomic nuelel. The “bullets”
active substance is time required for half the original weight
to disintegrate into another nearby element or isotope. Half

are charged particles
{protons, electrons, helium nuclei, etc.) propelled by electric
fields and steered by magnetic ficlds.
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electron “planet.” Thus the whole atom is electrically neu-
trol, oithough the nucleus is always positive,

1n atomic energy work we denl only with the nucleus snd
commonly use the word “atom” to mean the nucleus. Two
numbers identify any atom. Thus :Li’ means that any form
of lithium has an stomic number of 3, because lithium

give data on some atoms, porticulsrly the heavy ones, some
of which are fisstonable.

Notural radioactivity of certain heavy elements has long
been known. Rate of disintegration Is not affected by physi-
cal conditions or chemical action. Note in table above that
radium is merely No. 7 In one radionctive series that started

lives vary spectacularly from billions of years to a tiny
fraction of a second. Thus it takes 4.5 billlon years (table
sbove) for half a given mass of U138 to change to thorium
234. Yet 8 given moss of Th234 takes only 24 days to change
half itself to protactinium 234,

Artificial breakdown of atom structures is now caryied
out in “stom smashers.” These hurl high-velocity particles

A neutron makes the best atomic bullet of all but cannot
be directly accelerated in an atom smasher because [t has
no charge, But Aying ncutrons from exploded atoms are the
sole means of p gating chain ions In power

As given by Einstein's famous tormule (above), s reduc-
tion in moss means a release of energy. Complete ablitera-
tion of one 1b of matter would release 11.4 billion kwhr.

FISSION OF URANIUM 235 BALANCE SHEEY: ] U235 FiSSION FAST (BOMB) CHAIN REACTION
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“Splitting” heavy atoms yields vast energy and fission products...

Only fissionable subatance found in nature is uranjum 235,
o rare form of natural uranium (one part U238 to 139 parts
U238). When hit by o neutron, the U235 nucleus splits into
two lighter atoms and ejects several (2.5 average) spare
neutrons. These new-borm neutrons can, in tumn, split other
U235 atoms. This chain fon moves to pletion with
explosive speed in 8 bomb or gradually in a power reactor.

Whether fission be fast or slow, complete fisslon of any
mass of U235 converts 1/1000 part of the mass into energy.
according to the Einatein tormula.

] REPORT ON ATOMIC ENERGY

Uranium bombs use concentrated U235, extracted at great
cost from natural uranium. Power reactors may use natural
uronium, or natural urenium plus U23§ or plutonium.

A lump of U23$ smaller thon a certain unrevealed critical
mass will not maintain a chain ion. This is b
small plecer have more surface per unit of volume, hence
let more neutrons escape without splitting stoms. The
Smyth report states, vaguely, that the critical mass of pure
U123$ (o material much heavier than lead) is more than two
b and less than 200 1b.
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CONTROWED () CHAIN REACTION

d peoduer . ms:::m
la ncterol-vrantvm reoctor, "sow™ nevtrons
11t U233 otoms, Electad furt navirons ore
slowed by moderotor, «plll other U233 ot-
omi. Soms nevirons ore 1ost, Some, trapped
by U230, vort o chain anding with Py

CONVERTING U238 TO PLUTONIUM

U238 caplures newtran o bacome U119, ta
fwt tteps, ovet veverul days, thls decays
fa plvionlum 239, equal 10 U233 os Ivel.
Note lhal sletiron_eaclion meraly changes
o nevtion 10 a proton, doesa’™ change the
avmbar {139} of periicles in lhe nucleus

.How fission occurs decides whether we have a bomb or a reactor

ARITHMEYIC OF BREEDING
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R=Welght of Py {plvionium} produced by
“bwrning” one 1b of U2IS or Pu. Il Ivel
prodeted lv, in turn, burned lo mote more,
and 30 an, theorelical lole! fuel produced
RNl (1-l—)

xample: With reproduction rate 4] 0f 0.8,
one (b of UTIS mokes one Ib of new fuslr
1R were 0.8, now lue! made wovld be 4 ib

. R'ﬂ atom bomb containa much more than the critical mass
divided into several pieces, each less than critical. When
these are brought together at high speed, a chain reaction
Occurs at explosive speed until fragments separate far
enough to bring remaining mass below critical level.

Critical mass of nature! uranium is infinite, $0 a astursl-
Uranium reactor can't work without addition of something
10 boost effectiveness of highly diluted U235, Moderators
do this by slowing down ncutrons th Itiple colli-

{ar more "hits.” Low gpeed is enough to split loosely bound
U235 atoms. Typical moderators are graphite, heavy woter.

In any renctor containing U238 (usually many U238
atoms for each U235 atom) some flying neutrons will be
coptured by U238 atoms and will convert them by ateps
(sce nbove) to plutonium, This can be separated chermnically
and used as u fissionable nuclear fuel equal to U23S. Thus,
indirectly, we can “bumn” not only costly U235 but o sub-

tions. Slow neutrons are ensily captured I;y nuclei, so make
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ial part of the plentiful U238, “Dreeding.” as outlined
above, offers the possibility of buming the whole mass.




