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SSuuppeerr WWoollff!! Wolfgang Rooks ‘levitates’ with the help of a special mirror, at the BIG Little Science
Centre. Wolfgang was visiting with June Routledge’s Grade 6/7 class from Dufferin Elementary School.

Mark your calendar! Open House is coming soon. Saturday October 24.
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The BIG Little Science Centre is open to the public at these times:
Thursday 3:00 PM to 5:00 PM Friday 3:00 PM to 5:00 PM Saturday 10:00 AM to 4:00 PM

On Saturdays, there are special shows/activities at 11:00 AM and 1:00 PM.
CLOSED SUNDAYS and HOLIDAYS

Phone: 250 554 2572 E-mail Gord@blscs.org or Susan@blscs.org

Admission Adults: $5.00 Children 6 to 16: $2.00 Under 6: Free Family: $10.00
Annual Membership: $35.00

Please note! If you receive this newsletter by Canada Post, and wish to change to e-mail delivery, please
let me know at grgore@telus.net . It would help reduce mailing and printing costs.

Thanks, Gordon Gore (Editor)

This Newsletter is a publication of
BIG Little Science Centre Society
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Kamloops BC V2C 5M8
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Coming This Month

Fall Open House

Saturday October 24
11 AM to 4 PM

National Science and Technology Week
“Exploration and Discovery:
Past, Present and Future”
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Simple Physics in the Kitchen
Gordon Gore

Figure 1 Figure 2 Figure 3

In the last newsletter, we illustrated one way to use Jelly Marbles�� . The marbles are invisible when under water,
because they are colourless and have the same refractive properties as water. I decided to see what happens when some
Fluorescein dye is added to the water used to ‘swell’ the marbles. The green laser pointer beam shows up very well in
water containing this dye. Figure 1 illustrates the simple kitchen counter set-up. These Jelly Marbles�� contain
Fluorescein-dyed water, but the surrounding water has been removed for the photograph. Figure 2 shows the path taken
by the laser beam through the marbles. When water (also dyed) is added (Figure 3), the laser beam travels straight
through the water and marbles as if there was just one medium. One can barely see the marbles in this photograph. (It is a
time exposure.)

Figure 4

Hello all Friends of the BIG Little Science Centre,
Susan Hammond, Assistant Operator

I wanted to let everyone know that the booth at the Children's Art Festival Saturday September 12 was a great success. We had
about 400 people come to visit us between 11 and 4. As usual, looking around, ours seemed to be the 'popular' exhibit with children
of all ages exploring the hands-on materials on the tables and digging in the 'fossil pit'! It is always gratifying to realize the public
interest in science, when presented in a fun and interactive manner. I like to tell people that what they see in the park is just a 'tease'
and we have lots more at the centre. I expect we will be having many public visitors over the next few months because of our time in
the park.

This could not happen without the support and time of our incredible volunteers. A big thanks to Gary and Kevin who were
the 'roadies', picking up the materials at the science centre, taking them to the park and setting up for us. I truly appreciate the heavy
lift! Adele was a great organizer and prep person who helped us get the booth ready for the day. Thank you to Kathy, Sabina,
Jenna and Adele for interacting with the public and spreading the word about the wonders of science. It was exciting to see how much
fun you are able make our booth all about science for the visitors. Thank you to Gord Stewart, Jenna and Jenna's boyfriend for take
down and to Gord for driving everything back to the centre.

Together we make a wonderful team everyone and I look forward to more great events/activities together in the future. I truly
appreciate the creative upbeat people who work so hard as volunteers at the BIG Little Science Centre. Susan

Figure 4 shows what one sees with a green laser pointer shone through a
beaker of ‘un-dyed’ water and ‘un-dyed’ Jelly Marbles�� . A red laser
pointer can be used, although they are usually not as bright.

That’s the best I can do in my little kitchen. Perhaps my next project will be
a miniature Large Hadron Collider, if it will fit in the sink.

Jelly Marbles� are available from Steve Spangler and from other
suppliers, who have different names for the spheres.
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Albert Einstein (1879-1955)

In about four months in 1905 he revolutionized our understanding of the universe and how it works

but he got his Nobel Prize (1921!) for explaining the Photoelectric effect, also in 1905.

Kip Anastasiou, Ph.D.

Albert Einstein was born in Ulm in the region of Swabia in southern Germany. He came from a long line of
modest merchants. His father became the administrator in a company installing electrical systems throughout
Europe. For a short while, it was successful, even rivaling Siemens but in his incompetent hands, attempt after
attempt failed leaving Albert’s family in delicate financial circumstances during his late childhood. Super brilliant
Albert was, unfortunately for him, an extremely impudent child to the extent that he, though an excellent student,
was actually asked to leave the school. (“Having you in the class loses all respect from my students!”) He later
said that his impudence — lack of respect for authority — helped him approach problems in original ways (as he
wrote in a youthful letter, ‘Long live impudence’.) Through private study and tutoring in a wonderful school, he
managed to gain entrance to a polytechnic college in Zurich. It was at college, as a result of a lab accident in which
his hand was damaged enough to prevent him from playing his beloved violin for a few weeks, that he vowed never
to engage in laboratory activities. He employed ‘thought experiments’ for all of his great discoveries. He did not
need a lab.

Apparently, all his fellow graduates got immediate assistantships at the college. Impudent Einstein, after
years of trying for high school or university jobs, ended up, as we all know, an examiner in the Swiss Patent office
in Berne. Against all odds, that turned out to be a good thing. He had a lot of spare time to do his thought
experiments with very stimulating friends. In fact, it was several years after his wonderfully productive year, 1905,
that he was finally offered a university position. In that year, Die Annalen der Phisik accepted and published one
world-shaking article and two very important papers by Einstein, one of the latter earning him his Nobel Prize in
1921 —wow! He addressed his somewhat overweight editor “…you great frozen whale…”. Such an approach
might not work today.

Einstein married twice. His first wife, Mileva Maric, was a fellow student at his college and was
definitely a help as he developed his remarkable theories. She even gets credit for checking his math while he
played with his two kids, the older destined to be professor of engineering at Berkeley. Unfortunately, he probably
had the most practiced wandering eye known to science, so his marriages were not very satisfying for his wives.
(During WW2, in his mid-60s after the death of his 2nd wife, he had a wonderful time with a younger and still
beautiful woman in her forties, and it went on and on. He even wrote amorous letters to her after the war. Long
after Einstein died it was discovered that she was a Soviet agent and her mission was apparently to pump Einstein
for secrets. Since he did practically nothing for the war effort or otherwise, he had an interesting time courtesy of
the KGB!)

His second wife was his first cousin and, like his first wife, she was several years older than him and
almost equally long suffering though she did not give up her marriage. She knew nothing about science but was
wonderfully nurturing, a perfect cook and housekeeper with a working knowledge of French and English.

In March of 1905, the first of his important papers was published. It contained an explanation of the
photoelectric effect, the paper that would win him the Nobel Prize of 1921 (awarded in 1922 — in those anti-
semitic days they took their time — Einstein was a Jew, after all!). It explained that when certain metal surfaces
were struck by a light beam, electrons were ejected. The speed with which electrons are ejected depends, not on the
intensity of the beam but on the color (frequency). This work built on the work of Philipp Lenard, himself a
Nobel Laureate (Physics 1905!), who became a Nazi and Einstein’s bloodcurdling enemy. In the early years of the
century, they had exchanged mutually respectful letters.

In May of 1905, his paper which first explained the microscopic movement of small particles because of
the impact of moving molecules and atoms was published. He had no idea that this phenomenon was called
Brownian movement after the English Botanist who first described it.
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Ehren Stillman Cartoon

Special Relativity dealt with everything except gravity. He worked another 10 years at the Patent Office
and a number of universities in Zurich, Prague, back to Zurich and ending up as director of the Kaizer Wilhem
Institute in Berlin before the ‘breakthrough’ finally came. In a flash of insight, the General Theory of Relativity,
explaining gravity was born (in 1915, published in 1916). It is a theory to explain gravity in terms of curved space
and time. To explain gravity, the theory shows that space is depressed by objects in a similar way that a bowling
ball would depress the surface of a trampoline. A smaller ball rolled toward it would tend to veer into the
depression made by the bowling ball. In a similar way, the planet Mercury or any other object would tend to move
into the depression of space caused by the sun. In fact, Mercury moves closer to the sun at its closest point than
was predicted by Newtonian ideas of gravity, but it fitted the General Theory of Relativity perfectly! And all this
was done with thought experiments using logic and a deep understanding of higher mathematics, and avoiding
those ‘dangerous lab experiments’.

During the rest of his celebrated career, he contributed to Quantum Mechanics and many other
fundamental ideas in physics. Quantum Mechanics, which describes the structure and interaction of atomic and
sub-atomic particles was championed by Neils Bohr and many other leading physicists from the 1920’s to the
present. For Einstein, the Heisenberg Uncertainty Principle of Quantum Mechanics was unpalatable: “God
does not play dice with the universe” was his clarion call in opposition to it. (Werner Heisenberg, became the
head of the Nazi Atomic Bomb group during the Second World War). To the end of his life, Einstein sought a
Unified Field Theory, which would bridge Relativity and Quantum Mechanics and lend at least some certainty to
the ideas in Quantum Mechanics. Up to a few minutes before his death at the age of 76, it eluded him. Beside his
deathbed, a pad of paper was found on which his last formula was written. It also failed to explain the unity of the
universe.

When Hitler came to power in 1933, Einstein was visiting the United States. The Nazis hated the
outspoken Einstein and on the first day of their ascension to power, they raided his apartment twice. His
stepdaughter quickly packed his papers and delivered them to the French embassy in Berlin. Even this did not
phase him; he was still returning to Berlin. But when they raided his beloved summer home, ostensibly looking for
Communist guns, he wrote a letter from Belgium resigning his post in Berlin and went to the German Embassy
and renounced his German citizenship. The Nazis were furious because they had plans for Einstein, including
revoking his citizenship. He returned to the Institute for Advanced Studies in Princeton where he worked, literally,
to the end of his days while giving help with math homework to the neighbouring kids.

Sources: Einstein. 1956. Out of my Later Years. Wings. Gabor. 1995. Einstein’s Wife. Viking. Highfield and Carter.
1993. Isaccson. 2007. Einstein his Life and Universe. Simon and Schuster.
Internet: Einstein, Bohr, Lenard, Maric, Elsa Einstein, Heisenberg, Special Relativity, General Relativity. Photoelectric
Effect, Quantum Mechanics.

Thanks! The British Columbia Science Teachers Association has announced that they will provide the BIG
Little Science Centre with a grant of $500. This is in recognition of professional development sessions we
have provided in the past, and will continue to offer. Thank you, BCScTA!

At the end of June 1905, Einstein’s paper was published,
dealing with his Theory of Special Relativity. It deals with the
notion that all motion is relative and there is no state of rest. It
requires that the speed of light is constant for all observers,
regardless of how the source of light or the receiver is moving.
There are a number of counter-intuitive concepts associated with
this theory, now experimentally confirmed. For example, the faster
an object goes the shorter it gets. Associated with this theory is the
world’s best known equation, E=mc2, where E is energy, m is mass
and c the speed of light. This equation described the enormous
energy of the atom bomb.
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Salt: Good and Bad for You
Jim Hebden, Ph.D.

Salt is a good example of the phrase “everything in moderation”. Salt makes some foods taste better and yet too much salt
is bad for you. Lets look at what salt is, why we need it, why it makes some food taste better, why too much is bad for
you, and whether sea salt is better than regular salt.

Chemically, a ‘salt’ is any compound made of ions (positively or negatively charged atoms or groups of atoms)
and which is neither an acid nor base. Some examples of salts are sodium chloride, potassium bromide and calcium
sulphate (the list could go on for thousands of other chemicals). However, sodium chloride (NaCl, or ‘household salt’ or
‘common salt’) is what is usually meant when non-chemists talk of ‘salt’.

Although people say they like the taste of certain foods, it is in fact the SMELL and texture of the food that they
like. Our tongue and epiglottis (the flap of tissue between our tongue and voice box that moves back and forth to allow
either air to go to our lungs or food to enter our stomach) and soft palate (the tissue at the back of the roof of our mouth)
are more or less evenly covered with taste buds, that can detect 5 basic tastes: sweet, sour, bitter, salty and umami (also
known as ‘savory’ or ‘meaty’). Some food scientists have shown that food that contains both salt and sugar tastes sweeter
than the same food without the salt. Salt also increases the ability of flavourful odours to escape from foods, which we
experience as ‘increased flavour’. Finally, salt has been shown to hide bitterness or undesirable flavours found in some
foods. What is NOT known is WHY salt actually has its effect on the taste of foods: we know the ‘how’ and ‘what’ but
not the ‘why’ of salt’s actions. Unfortunately, this is frequently found in science: “Why?” is the hardest question to
answer.

Liking salt is a learned preference and there is no evidence that a ‘natural craving for salt’ exists – many people
simply like the taste. It is not that a particular food actually tastes better when salt is added; people simply like a salty taste
and expect or want the food to have salt. No good explanations exist as to why some people like more salt than others, but
one interesting study showed a possible interesting link. Children that had a low birth weight seem to have a greater liking
for extra salt and such children were more often born to mothers who had a great deal of morning sickness and vomited
frequently. The loss of salt because of vomiting triggers an automatic response by the mother’s body to select salty foods
(like pickles) or drinks to make up for the lost salt. The increased salt intake is thought to ‘program’ the developing baby
to want extra salt after being born.

It appears that the positive sodium ion, Na+, is mainly responsible for the taste of salt and that the chloride ion, Cl–

, actually counteracts the ‘saltiness’ of sodium chloride. Evidence indicates that the bigger the negative ion, the less salty
the taste. For example, although sodium bromide (NaBr) has a salty taste, the bromide ion, Br–, is larger than the chloride
ion and sodium bromide tastes less salty than sodium chloride. Because we cannot make salt in our bodies, we must eat or
drink things that contain salt. Adults need between 5 and 10 grams of salt each day simply to survive and more is needed
to maintain a healthy lifestyle.

Because many people consume a great deal more salt than is necessary, a great effort is being made to get people
to cut down on the amount of salt they eat. Salt is an essential part of our diet and is needed to maintain proper electrolyte
balance (correct concentration of ionic chemicals in our bodies) and proper functioning of our nerves and muscles.
Without a continued intake of salt to replace the salt that we lose when we sweat and urinate, our bodies risk serious harm.
For example, people who do not consume enough salt will experience confusion, tiredness, dizziness, severe dehydration
and an increased risk of death from cardiovascular disease, among other problems. However, too much salt in our diets
causes other problems. Many scientific studies have found that excess salt causes our bodies to increase the volume of
water in our blood, which increases our blood pressure and our risk of cardiovascular disease. The result of such increased
blood pressure is a greater risk of death from heart disease, kidney failure and stroke. Those bags of extra-salty potato
chips may taste good but could shorten your life.

Sea salt is said to be a healthier alternative to regular table salt because seawater contains many different chemical
elements and compounds that are necessary for good health. Let’s see if that is true. In one sense, all table salt is actually
‘sea salt’ because the huge underground deposits that produce much of the world’s salt are the result of ancient seas
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having dried up and left behind deposits of salt. When these ancient seas evaporated, calcium salts were deposited first
because of their relatively low solubility, sodium salts were deposited next because they had the highest concentrations,
and finally potassium and magnesium salts. Salt from salt mines is usually refined to get rid of impurities and is almost
pure sodium chloride by the time it gets to the table. On the other hand, sea salt contains a large assortment of different
elements in the same very tiny proportions found in the oceans. Unfortunately, that also means that sea salt contains some
clay and may contain many of the pollutants found in modern oceans adjacent to coastlines – some sea salt evaporation
basins have been shut down because the salt they produced was harmful to human health. In addition, sea salt is almost
pure sodium chloride with concentrations of the important nutritional elements that are too small to be of any practical
benefit to us as a dietary source. For example, iodine was originally found in seawater but commercial production of
iodine required the burning of huge amounts of seaweed, which had concentrated the tiny amounts of iodine in seawater.
Iodine is deliberately added to table salt because sea salt, which used to be the only salt available, had so little iodine in it
that many people developed goiter, a huge swelling in the neck as a result of a swollen thyroid gland caused by iodine
deficiency. Hence, buying sea salt is simply a more expensive way to buy table salt, although many people get a warm
fuzzy feeling from buying this supposedly — but not actually — healthier alternative.

Where Does Salt Come From?
By David McKinnon Ph.D.

Ordinary salt is sodium chloride and has the chemical formula NaCl, which tells us that it is composed of positive
sodium ions (Na+), and negative chloride ions (Cl-) in a 1:1 ratio. An ion is an atomic or molecular species containing a
positive or negative charge. In solid sodium chloride, the sodium and chloride ions are arranged in a cubic alternating
arrangement, which is why table salt occurs as tiny cubes.

There are two main sources of salt. One is by evaporation of seawater, and the other is from large mineral
deposits of salt (rock salt or halite), which are found throughout the world. These deposits are also derived from the sea,
or at least prehistoric seas. One can imagine arms of the ocean being isolated by geologic phenomena, evaporating, and
the residue being covered and buried by sediments.

Seawater is a complex mixture of various ions in solution, e.g. sodium, magnesium, calcium, and potassium for
the main positive ions, and chloride, sulfate, and bromide for the negative ions. Of these, sodium and chloride are by far
the most common. These ions must have been leached from the minerals in the earth’s crust by rain or ground water, and
been gradually concentrated as water evaporated from the ocean. The water falls again as rain on land and dissolves more
material.

The chemist actually applies the term ‘salt’ to any material that is composed of positive and negative ions.
Therefore, ammonium sulfate, a fertilizer, and magnesium chloride used as a deicer for roads, are also salts. In the ocean
or any aqueous solution containing many dissolved materials, you really don’t have compounds as such. Instead, there are
negative and positive ions. However, on slow evaporation, various combinations of these (salts) come successively out of
solution. One of the first to precipitate from seawater is calcium sulfate, as the mineral gypsum. Sodium and potassium
chlorides have approximately equal solubility at room temperature, but potassium chloride is more soluble at higher
temperatures. Thus, on evaporation by perhaps hot desert conditions, sodium chloride would precipitate next, and
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potassium chloride would have been among the last to precipitate. The potassium chloride (sylvite) deposits in
Saskatchewan are thought to be the residue from the evaporation of a large inland sea dating from Devonian times.

Large salt deposits (halite) are found in various part of the world and provide the world’s major supply of salt.
The names Halstatt and Salzburg in Austria derive from their large salt deposits. Often this halite is quite pure and needs
little further processing for industrial uses, but, as it can be contaminated with sand, rock or other minerals, for domestic
use, the deposits are extracted with water and the brine (salt solution) is evaporated under reduced pressure. In the USA,
most domestic salt production is from underground deposits.

Under geologic pressure, salt deposits can ‘flow’ to form salt domes, which are often associated with oil fields.

Seawater evaporation is also used extensively as a source of salt. If you fly into San Francisco airport you may
see large evaporation ponds in the bay. These are prettily coloured as different salt concentrations favour populations of
different organisms and microorganisms, some of which are highly coloured. Saltwater evaporation was even practiced in
historic times in Scotland at Prestonpans near Edinburgh. The owners must have had great patience if it was done in the
open air! Sea salt has a slightly more bitter taste than pure sodium chloride, due to the presence of magnesium chloride
impurities.

As well as use as table salt, salt is used extensively in food preparation, manufacturing, and transportation. About
half of world production is used as a road deicer. Electrolysis of salt is a major source of chlorine and thus of chlorinated
compounds, and of sodium hydroxide for soaps. Salt is used as a starting material for the preparation of sodium
bicarbonate, and sodium carbonate, which is used in glass manufacture and other chemical manufacture.

Salt has been given a bad reputation as it has been implicated in high blood pressure, but certain amounts are
needed for good health, and it enhances the flavour of foods. Salting was one of the earliest methods of food preservation.
Most table salt is currently ‘iodized’ with traces of potassium iodide to prevent goitre, a disease arising from deficiencies
of iodine in the diet. Anti-caking agents are also added to keep it free flowing.

Historically, salt was a valuable resource. It still is.

Ehren Stillman/Jim Hebden Cartoon

Thanks from Susan Hammond to the volunteers who helped out with the BIG Little Science Centre booth at
the Healthy Living Expo, September 20 at the Tournament Capital Centre: Amanda Brennan, Adele
Stapleton, and Kathy Manongdo.
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Dufferin Elementary Students Visit the BIG Little Science Centre

Wolfgang,Makayla and Cheyenne examine models of crystals after doing a ‘lab’.

Fun in the Hands-on Rooms

June Routledge brings her Grade 6/7 class to visit every year, and we always enjoy their visit. Dufferin Elementary School kids are
really keen about science. Gordon Gore Photos
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BIG Little Science Centre

Open House 11 AM to 4 PM Saturday October 24 2009

Bert Edwards Science and Technology School


