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ABSTRACT

An atom a fundamental piece of matter (Matter igtling that can be touched physically). Everythinghe
universe (except energy) is made of matter, andewerything in the universe is made of atoms. Atare made out of
three main parts: protons, neutrons and electibms.idea that matter is made up of discrete usitsvery old idea. There
are lots of types of atoms and those types arecc@lements. When it comes to understanding atowishe way they

look and act, we only really need to know aboutgme, neutrons and electrons. But that's not reélaéhyend of the story.
KEYWORDS: Atom, Protons, Neutrons, Electrons, Elements

INTRODUCTION
What Is an Atom

An atom a fundamental piece of matter. (Matterrigthing that can be touched physically.) Everythinghe

universe (except energy) is made of matter, andevarything in the universe is made of atoms.

An atom itself is made up of three tiny kinds ofrtitdes called subatomic particles: protons, nengroand
electrons. The protons and the neutrons make upehter of the atom called the nucleus and thereles fly around
above the nucleus in a small cloud. The electr@msyca negative charge and the protons carry aip®siharge. In a
normal (neutral) atom the number of protons andntinaber of electrons are equal. Often, but not géwthe number of

neutrons is the same, too.
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Protons, Neutrons & Electrons

Atoms are made out of three main parts: protonatroes and electrons. Protons and neutrons arexiceqt
inside the very center of the atom, which is catleehucleus Electrons orbit around the outside of the nuglsimilar to
how the Earth orbits the sun. Most of the atomnigpty space - both the nucleus and the electronsatay that even

solid objects are mostly empty.
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so atoms are made out of protons, neutrons andradsc But what are they?®otonsare stable subatomic
particles, with a positive +1 charge and a masapmroximately one atomic mass umeutrons are stable subatomic
particles with a neutral, or zero, charge and asnadspproximately one atomic mass unit. Neutramgeththe same mass
as protons but a neutral charge. That's why theghed neutrons... 'neutr' for ‘neutral.’ Lastalif electronsare stable
subatomic particles, with a negative -1 chargeanthss 1/1836th of the mass of a proton. So, electire much smaller

than protons or neutrons, but they contain a negatiarge of the same size as much larger protons.

There are lots of types of atoms and those typesated elements. The element helium, for exanguatains
atoms with two protons in the nucleus. The elenmeamt contains atoms with 26 protons. The elemeniger contains

atoms with eight protons. And the element gold amst atoms with 79 protons.

When it comes to understanding atoms and the wayltiok and act, we only really need to know alotons,

neutrons and electrons. But that's not really ticead the story.

HISTORY OF ATOMIC THEORY
Atoms in Philosophy

The idea that matter is made up of discrete usi Very old idea, appearing in many ancient cedtisuch as
Greece and India. The word "atom" was coined byeandGreek philosophers. However, these ideas Waraded in
philosophical and theological reasoning rather tadence and experimentation. As a result, thiews on what atoms
look like and how they behave were incorrect. Thésp could not convince everybody, so atomism wa#sobe of a
number of competing theories on the nature of malttavas not until the 19th century that the ideas embraced and
refined by scientists, when the blossoming sciefahemistry produced discoveries that only thecept of atoms could

explain.
First Evidence-Based Theory

In the early 1800s, John Dalton used the conceptafis to explain why elements always react irosadf small
whole numbers (the law of multiple proportions)r istance, there are two types of tin oxide: an@d.1% tin and 11.9%
oxygen and the other is 78.7% tin and 21.3% oxyg@e(!) oxide and tin dioxide respectively). Thiseans that 100g of
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tin will combine either with 13.5g or 27g of oxygelB8.5 and 27 form a ratio of 1:2, a ratio of smatiole numbers. This
common pattern in chemistry suggested to Daltohel@ments react in whole number multiples of diseunits—in other

words, atoms. In the case of tin oxides, one timatill combine with either one or two oxygen atdfhs

i
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Dalton also believed atomic theory could explainywhater absorbs different gases in different prtpos. For
example, he found that water absorbs carbon dideideetter than it absorbs nitrog@nDalton hypothesized this was due
to the differences between the masses and confignsaof the gases' respective particles, and cadiaxide molecules

(CO,) are heavier and larger than nitrogen molecules (N
Brownian Motion

In 1827, botanist Robert Brown used a microscodedk at dust grains floating in water and discedkthat they
moved about erratically, a phenomenon that becaraek as "Brownian motion". This was thought to besed by water
molecules knocking the grains about. In 1905, Alli@nstein proved the reality of these moleculed #reir motions by
producing the first Statistical physics analysiodwnian motiod! French physicist Jean Perrinused Einstein's work

to experimentally determine the mass and dimensibasoms, thereby conclusively verifying Daltoatsmic theory®
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Discovery of the Electron
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The physicist J. J. Thomsmeasured the mass of cathcrays, showing they were made of particles, but v
around 1800 times lighter than the lightest a hydrogen Therefore, they were not atoms, but a new partithe
first subatomicparticle to be discovered, which he originally edllcorpuscle" but was later name electron, after particles
postulated byseorge Johnstone Storin 1874. He also showed they were identical to igag given off
by photoelectric and raciotive material!”It was quickly recognized that they are the paeticthat car electric
currentsin metal wires, and carry the negative electricrghawithin atoms. Thomson was given the 1 Nobel Prize in
Physicsfor this work. Thus he overturn the belief that atoms are the indivisible, ultimpseticles of matte’® Thomson
also incorrectly postulated that the low mass, tieglg charged electrons were distributedoughout the atom in a

uniform sea of positive charge. This became knosvth¢ plum pudding model
Discovery of the Nucleus

In 1909, Hans Geiger arittnest Marsde, under the direction dfrnest Rutherfor, bombarded a metal foil
with alpha particleto observe how they scattered. They expected alhlpha particles to passaight through with little
deflection, because Thomson's model said that hlaeges in the atom are so diffuse that their etefiglds could no
affect the alpha particles much. However, Geigeat Blarsden spotted alpha particles being deflectedriyes greater
than 90°, which was supposed to be impossible dowpto Thomson's model. To explain this, Ruthetfproposed the
the positive charge of the atom is concentrated tiny nucleus at the center of the at” Rutherford compared his

findings to one firing a 1%ch shell and it coming back to hit the person vited it.*"

Bohr Model

In 1913 the physicid¥liels Bohiproposed a model in which the electrons of an atmre assumed to orbit tl
nucleus but could only do so in a finite set ofitsband could jump between theseits only in discrete changes
energy corresponding to absorption or radiatiom ghotor™ This quantization was used to explain why the edexst
orbits are stable (gén that normally, charges in acceleration, inclgdaircular motion, lose kinetic energy which
emitted as electromagnetic radiation, synchrotron radiation) and why elements absorb and emit electromag

radiation in discrete spectfd!
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Later in the same year Henry Moseley provided amttil experimental evidence in favor of Niels BehHeory.
These results refined Ernest Rutherford's and Aasoxan den Broek's model, which proposed thatatioen contains in
its nucleusa number of positive nuclear chargessihaqual to its (atomic) number in the periodablé. Until these
experiments, atomic number was not known to be ysipal and experimental quantity. That it is eqtealthe atomic

nuclear charge remains the accepted atomic moday!t!
Discovery of the Neutron

His development of the mass spectrometer allowednhss of atoms to be measured with increased agcur
The device uses a magnet to bend the trajectoayb@fam of ions, and the amount of deflection ismieihed by the ratio
of an atom's mass to its charge. The chemist FFafdliam Aston used this instrument to show tlsatdpes had different
masses. The atomic mass of these isotopes vari@utdger amounts, called the whole number rule. &manation for
these different isotopes awaited the discoveryhefrteutron, an uncharged particle with a mass airtdl the proton, by
the physicist James Chadwick in 1932. Isotopes weza explained as elements with the same numberatbns, but

different numbers of neutrons within the nucleus.
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