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3.3, Thomson
Joseph John Thomson (1856-1940) was a British physicist who studied
electric currents in gas discharge tubes, which are related to today's
fluorescent lights. He determined in 1897 that the currents were streams
of negatively charged particls, later called electrons. He found that all
substances used in his discharge tubes produced these particles. From the
results of his experiments, he reasoned that all atoms must therefore
contain such particles. In other words, he was hypothesizing that atoms
are made up of much smaller particles. This was a starding proposal, since
‘most scientists at the ime thought that atoms were indivisible.

“Thomson proposed a “raisin bun” model of the atom. His model
pictured a positively charged ball ke a bun with negatively charged
particles embedded in it like raisins (Figure 1.16). His model was short-
lived, however. Experiments by his sudent Ernest Rutherford soon
pointed to 2 more accurate picture of the particles of an atom.
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Ernest Rutherford

Ernest Rutherford (1871-1937) was  scientist from New Zealand who.
worked for a while at McGill University in Montreal. In 1909 he designed
an experiment o probe inside atoms. He exposed a very thin sheet of
gold to a stream of high speed, heavy particles that had a positive charge,
called alpha partiles. The alpha particles were like tiny bullet. Rutherford
wanted to see what would happen to alpha particles when they made
contact with the gold atoms. He put a detector screen around the gold
foil; an alpha particle became visible whenever it struck the screen. Figure
117 shows the set-up for this experiment.

Word Connect

“Alpha” s thefrt eter of
the Greek aphabet.
Rutherord chase the name
alpha partice because e was.
naming the first radioactve
rayshe discovered i uranium
radition.
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Rutherford's results indicated that most of the alpha particles went
right through the gold atoms without being affected. He had expected
ehis, because he knew there must be reltively large space within atoms.
‘Horwever, he was astonished to sce that a few alpha particles rebounded
from the foil much as a ball rebounds from  solid wall. Rutherford had
discovered the nucleus—the tiny, dense, positively charged centre of the
atom. This was a tremendously important discovery. Rutherford had
allowed us to peer inside the nucleus for the first time. A decade later, he
also established that there must be at least two kinds of paricles inside
the nucleus of an atom. One particle, later called a proton, had a posiive
electric charge, and the other pariicle, called 2 neutron, had no electric
charge (Figure 1.18).

Niels Bohr

Nicls Bohr (1885-1962), a Danish physicist working under Rutherford,
studied the regions surrounding the nucleus, which were now known to
contain negatively charged electrons. Bohr studied the results of
experiments on the light released by gaseous samples of atoms, such as
those of hydrogen. In the experiments, the gases had been made to glow
by passing an electric current through them. He proposed that electrons
surround the nucleus in specific energy “levels” or “shells.” This meant
that each electron has a particular amount of energy.

Figure 118 Rutheror's modet:
Ectonsmave about  nuckeus.
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If you have ever seen a neon light, you have seen the effect of
electrons jumping from one energy level to another (Figure 1.19). When
electricity is added to the neon gas, the electrons in the neon atoms gain
extra energy. They jump from low to high energy levels. When the
electrons drop to lower energy levels, they release energy in the form of
visible light. This light is evidence that the electrons exist in specific
energy levels and can jump back and forch between them.
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Early Ideas about Matter
Alchemnists were researchers who worked in Europe and the
Middle East during the Middle Ages (Figure 1.13). They did
experiment with matter, but their main purpose was more
technological than scientific. They wanted to turn common metals.
such as lead and mercury into gold. In pursuing that goal, they
combined their investigations with mystical thinking and often
worked in secret. Although they tried for more than a thousand.
years, they did not wrn anything into gold.

By the 19th century, many people were doing experiments that
led them to question the earth-air-fire-water view of matter. This
was the beginning of a revolution in our understanding of matter.

Development of the Atomic Theary
Many men and women n different countresof he world v
contrbuted to our understanding of stoms. The following
desribe sevral highlights of ther rescarch.

John Dalton
John Dalton (1766-1844) is credited with developing a theory that
was a new way of describing matter. He was a British schoolteacher
and a scholar. His interest in the gases that make up Earth's atmosphere  Floure 113 Theachemits red to
led him to investigate the composition of a number of substances, such fum B s o gold

as carbon dioxide, water, and nitrogen oxide. In explaining some of his

experimental results, he suggested that the particles that make up matter

are like small, hard spheres that are different for different clements. He

defined an atom as the smallest particle of an clement (Figure 1.14 on

the next page). This is the basis for what is now known as Dalton’s

atomic theory. His theory is summarized on the next page.
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© All matter is made of small pardces calld atoms.
« Atoms cannot be created, destroyed, or divided o sraller
pardces.
= All toms of the same element are identicalin mass and size, but
@ =
clements.
I « Compounds are created when atoms of iferent lements link
Ditet e oo et together in definite proportions.

aoms.
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According to Dalton’s theory, the atoms that make up gold are
different from the atoms that make up lead, and atoms cannot be created
or destroyed. You can use these points to explain why the alchemists were
unable to change lead into gold (Figure 1.15).

Figure 1.15Lead () canot be tumed o gold 3) becase
lead atoms camot change o goidaoms.





