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Here’s Looking at You! Ronin Schleppe of A. E. Perry Elementary School does his best Sherlock Holmes
imitation, as he prepares to examine some ‘creek critters’ at the BIG Little Science Centre. Ronin was visiting
with Charmaine Girodat’s class.
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Summer Public Hours of Operation

July 2 to August 29 2009
Monday to Saturday: 10:00 am to 4:00 pm

With a special show/activity
daily at 11 am and 1 pm

We are closed:
August 1, Sundays and Holidays

CLOSED DURING SCIENCE CAMPS

This Newsletter is a publication of
BIG Little Science Centre Society

Box 882 Station Main
Kamloops BC V2C 5M8

Location
Bert Edwards Science and

Technology School
711 Windsor Avenue,
Kamloops, BC V2B 2B7
Executive Director
Gord Stewart

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: gord@blscs.org
Assistant Operator
Susan Hammond

Phone (250) 554 2572
or (250) 554 BLSC

E-Mail: susan@blscs.org
Website

http://blscs.org
Newsletter Editor
Dr. Gordon R. Gore

#404F - 3255 Overlander Drive
Kamloops BC
Canada V2B 0A5

Phone: (250) 579 5722
E-mail: grgore@telus.net

Approximately 53,000 visitors have
enjoyed visits to the

BIG Little Science Centre!

The BIG Little Science Centre

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

Summer Camps

July 6 to July 10

July 20 to July 24

August 10 to August 14

This Newsletter is received by approximately 485 readers.
(At least 3 people actually read it.)

Back issues of BIGScience can be viewed at
http://www.blscs.org/ClassMembers/Newsletters/
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Science Fun for Your Family

What to Do

1. Drop a Superball� from a height of about 1 m onto a hard surface (smooth asphalt or concrete). It should
bounce back up to at least 80 % of its original height if it is a true Superball. Superballs are made of a very
elastic polymer. (Very little energy is lost when they collide with the hard surface.)

2. Hold a second large Superball directly above the first, and drop them from a height of about 1 m so that the
top ball falls right on top of the bottom ball. (This may take some practice.) Observe how high the top ball
bounces up.

3. Repeat Step 2, but use a smaller Superball on top.

The top ball obtains kinetic energy and momentum from the bottom ball as the bottom ball rebounds from the
ground and heads back upward to meet the top ball. The smaller Superball will bounce many times as high as its
starting height.

You Need

Two large Superballs, one smaller Superball
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Looking Back after 10 Years
Gordon Gore

Many of the ‘hands-on’ stations from the first science centre still exist in today’s four-room BIG Little Science
Centre. That is because they are timeless, fascinating illustrations of important science concepts. The Space Phone��
fascinated Ryan Hexemer from Dallas Elementary, while the giant U-magnet with filings entertained Jaymie Anderson
fom Dufferin Elementary.

Some of the words one most often hears when kids enjoy their visits, especially during our
demonstrations, include: “Neat!” “Awesome!”, “Sweet!”, “Do that again!” I enjoy hearing “I know how this
works. You did it last time we were here!” I love to hear this because it means we made a connection. That kid
obviously was impressed and the knowledge ‘stuck’.

My own ‘shows’ took time to develop. Fortunately, I have been collecting neat ideas for five decades,
and the trick is to prepare a set of demonstrations that can be presented in 30 minutes, at different age levels and
for people with different levels of background knowledge. There are several topics that can be presented at any
level from pre-school to adult: Air Pressure, Magnetism, Light and Colour, Forces and Motion, to name a few.

Look at the joy in Alisha’s face as
she sees bits of confetti and plastic
stars jump up to the plastic window
she rubs with fur. Her own actions
produced this ‘magic’. Static
electricity caused this to happen,
but she probably learned about that
later.

Our centre is unique, in that
it is truly ‘hands-on’. This photo of
Alisha Casorso, taken 10 years
ago, shows what the BIG Little
Science Centre is ‘all about’.
Alisha, from Oak Hills Primary
School was visiting the original
one-room science centre at David
Thompson Elementary School.
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The most fun I had was when I presented demonstrations with the help of young students like Shae
Cooper, Dustin Anderson, Ryan Holm or Mackie Berry at David Thompson Elementary. When your
young audience sees kids their age working with a science teacher, they realize that science isn’t just for ‘old
people in white lab coats’. Having a young helper also makes it easier to introduce a bit of humorous patter
between us. One time we had just done the ‘burning five dollar bill’ (using water and alcohol and a $5 bill).
When the bill did not burn as the audience expected, I said to the audience “See! We’re not really crazy!”
Spontaneously, Shae fired back: “We’ll, at least I’m not!” To this I replied, “You can be replaced, you know!”
It was all in good fun, and the adult audience laughed. I loved working with Shae.

These are just a few memories of early days at the BIG Little Science Centre, when the Centre was at
David Thompson Elementary School and yours truly ran the Centre alone, as a volunteer effort. Things have
changed a lot since then. The centre was moved to Bert Edwards Elementary School when Westsyde
Elementary was closed. We now have four rooms and two paid employees (more in summer). The Centre
became a Society quite a few years ago, and we have several excellent volunteers. We still wonder how the
Centre can survive financially another year and whether it will ever have a permanent home. Time will tell.

Shae Cooper was in Grade 5 at David Thompson Elementary
when he first started helping at the BIG Little Science Centre.
Shae ‘came alive’ when he was helping me at the Centre. He
was at his best whenever he was helping visitors around the
Centre. Shae is now about to enter his graduating year at
Westsyde Secondary School. He still helps when we have an
Open House. Shae’s own photography is fantastic!

Shae Cooper was ‘totally cool’ about showing adult visitors around the
Centre. After one group of young Japanese teachers visited, Shae had to
sign autographs and share his e-mail address with many of them. In
addition, of course, he had to have his photo taken with many of the
visitors. He was treated like a rock star that day.

Left: Shae’s classmates Ryan Holm and Willis Gurney pose for a
photograph with a Chinese visitor.

The best thing about being at the science
centre is the nice people you meet. At
left, Jessica Anderson (then in Grade 7)
helped illustrate an article on Coins.
Jessica is going into Grade 11 next
September. On the right, former student
Chris Rice came to visit with his little
guy, Jordan. I love seeing former
students at the Centre.



6

Medical Isotopes
Jim Hebden, Ph.D.

Medical isotopes (‘eye-so-topes’) have been in the news lately as a result of the National Research Universal Reactor at Chalk River
Laboratories having been shut down. Because Chalk River Laboratories produced 30% of the world’s supply of medical isotopes,
hospitals have had to cut back on many diagnostic tests, medical treatments and life-saving procedures. Some people have only heard
about radioactivity as a dangerous thing that must be avoided, so let’s see how radioactivity is used to help people and save lives.

First, we need a really short course on what isotopes are. Atoms are made of positively charged protons and uncharged neutrons in
the centre of the atom (the nucleus) surrounded by negatively charged electrons. It is the number of protons in the nucleus that gives
each atom its basic character: carbon has 6 protons, while nitrogen has 7 protons, etc. The neutrons in the nucleus contribute to the
mass of the atom (they have almost the same mass as a proton), but don’t change the basic character of the atom, which only depends
on its total number of protons. An isotope is an atom having a particular number of neutrons in its nucleus. For example: carbon-12
has 6 protons and 6 neutrons and is the most common isotope (‘variety’) of carbon in nature (98.9%); carbon-13 has 6 protons and 7
neutrons and makes up 1.1% of the carbon in nature (both carbon-12 and carbon-13 are stable isotopes because they do not
decompose or ‘decay’); carbon-14 has 6 protons and 8 neutrons and is unstable; it decays and we say it is radioactive. In a naturally
occurring sample of fresh wood, for example, about one millionth of one percent of the carbon present is carbon-14. That is one
reason why we do not need to automatically fear radioactivity – our bodies contain very slight amounts of naturally occurring
radioactivity, as does our food and almost everything around us. On a purely random basis, some of the carbon-14 atoms decay into
nitrogen-14, which is the stable and most common isotope of nitrogen. All elements have at least 3 isotopes – iodine is the champion
with 41 isotopes, only 1 of which is stable. A sample of an element, such as carbon, contains all the known stable isotopes of the
element, and, occasionally, one or more of the longer-lived radioactive isotopes (also known as radioisotopes). Some elements, such
as uranium, have no stable isotopes and a sample of uranium is a mixture of radioactive isotopes. There about 3800 known isotopes, of
which 283 are stable, with the rest created by the natural radioactive decay of elements such as uranium or man-made in nuclear
reactors and cyclotrons.

The word ‘radioactive’ comes from the Latin word radiare, meaning ‘to give off rays’ and the word ‘active’ meaning (in this case)
‘constantly giving off energy’. Because scientists did not know what was happening when they discovered radioactivity, they believed
radioactive atoms were giving off ‘energy rays’ (sort of like light rays). We now know that radioactive atoms are decaying to create
other atoms by giving off atomic particles such as beta particles (high-energy electrons), positrons (anti-electrons), alpha particles
(charged helium atoms), gamma particles (electromagnetic radiation having very high energy, similar to X-rays), or sometimes just
splitting into two smaller atoms (nuclear fission). The new atoms produced when radioactive atoms decay may be stable or may be
radioactive themselves. In the latter case, the new atom eventually decays to another atom, and so on. When a radioisotope decays to
produce a different isotope we say a parent isotope has produced a daughter isotope.

Man-made isotopes, whether radioactive or not, are usually created in one of two ways. Besides giving off energy, nuclear reactors
give off a spray of neutrons. These neutrons can be channeled toward a particular isotope of an element, where they are absorbed into
the nucleus to create a heavier isotope of the element in a process called neutron activation. For example, molybdenum-98 is the
most common stable isotope of molybdenum. When it absorbs a neutron it becomes molybdenum-99, which is the most important
medical radioisotope in use today. Alternately, a beam of protons may be accelerated to extremely high velocities in a cyclotron where
they then smash into a target element and are absorbed to make an entirely new element. For example, carbon-12, the most common
isotope of carbon, absorbs a proton to become nitrogen-13, which is then used in medical imaging studies (PET scans; see below).

Approximately 200 different isotopes are used in medicine, most of which are radioactive. The use of stable isotopes is usually
confined to medical research, where they help researchers ‘label’ chemicals and drugs and then see where they go in the body, how
they react and how fast, and what concentrations exist in various organs. By taking blood or tissue samples at different times and then
using spectroscopic methods, for example, the presence or absence of a labeled chemical is detected and its concentration measured.

It is estimated that each year about 15 million people have medical treatments involving isotopes in North America. A medical
procedure used to produce high quality pictures of cancerous tumors and organs, as well as images of the heart and brain, is called
Positron Emission Tomography or PET. Typically, a chemical containing radioactive fluorine-19, say, is injected into the body. The
chemical preferentially accumulates in the target tissue (tumor, heart or brain) and proceeds to give off positrons, which in turn
combine with nearby electrons to produce two gamma particles. A high-precision camera containing gamma particle detectors in
conjunction with a computer then produces a picture. Combining a PET scan with a CAT scan (Computed Axial Tomography, also
known as a CT scan, which takes 3-dimensional pictures of the body using X-rays) produces even better results. The most commonly
used radioisotope is molybdenum-99, which is relatively long lasting and acts as a ‘generator’ to produce technetium-99m. (The ‘m’
in technetium-99m refers to a high-energy ‘metastable’ isotope that gives off its extra energy in the form of gamma particles.) The
technetium-99m is rapidly separated from its parent molybdenum-99 and injected into the body where it accumulates in the target
tissue. As the technetium-99m decays it produces gamma particles, which in turn are detected by a gamma particle camera linked to a
computer to produce a picture. About 80% of all medical radioisotope procedures involve the use of technetium-99m to diagnose
cancer and heart disease. Because of the great need for a good supply of technetium-99m (and its parent, molybdenum-99), the
TRIUMF nuclear facility in Vancouver is presently investigating a partnership to produce molybdenum-99.
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Another use of radioisotopes is to destroy fast-dividing cancer cells, which are easily damaged by high-energy radiation. Cobalt-60m
was originally used to provide an intense beam of destructive gamma particles that helped to eliminate tumors; gamma particles can
pass through 5 metres of tissue before being stopped. It is now more common to destroy tumors with high energy X-rays generated by
‘atom smashers’ (linear accelerators) – TRIUMF provides such a service (see www.triumf.ca/). In some cases, radioactive material is
injected directly into a tumor when gamma irradiation may otherwise harm too much surrounding tissue, allowing the high energy
from the radioisotopes to destroy the surrounding cancerous tissue. Direct injection is required because alpha particles have very little
penetrating power (about 0.05 mm of tissue) and beta particles can only penetrate 0.06 mm to 4 mm, depending on their energy.

There are two final things we should know about radioisotopes. First, because many of the isotopes are very short-lived, patients
frequently must be brought to a hospital close to the nuclear facility that produces the isotopes; an isotope decaying within an hour is
useless if a 5 hour flight is required to bring the isotope to the patient. (Incidentally, if an isotope decays over a long period of time it
gives off less energy each second. Short-lived isotopes are preferred because they give off more useful energy each second. See Half
Life: Throwing Nuclear Dice on the next page.) Second, medical radioisotopes are selected based on the type and amount of energy
they can provide, and the type of chemical compound that can be absorbed by particular tissue. Also, it is very important that the
daughter isotopes produced by the original radioisotopes are relatively harmless, either by being stable or having a low level of
radioactivity.

Well, do you feel that you now know more about medical isotopes? Isotope so!

For more information see: http://www.radiochemistry.org/nuclearmedicine/radioisotopes/01_isotopes.shtml

Half-Life: Throwing Nuclear Dice
Jim Hebden, Ph.D.

The half-life of a substance is the time it takes for half of the substance to decompose into something else. At first, this definition
seems a little silly because common sense says: “If it takes one year for half of something to decompose then obviously it takes two
years for everything to decompose”. Wrong! That is not how half-life works. Let’s see what is really going on.

Different radioactive isotopes (see the previous article: Medical Isotopes) have half-lives varying from several billion years down to
billionths of a trillionth of a second. Let’s pretend we have a radioactive isotope with a half-life of one minute. This means that after
one minute, half of the isotope decomposes and half is left. In the next minute, half of the remaining half of the isotope decomposes
and only one quarter of the original isotope is left. In the next minute, one half of the remaining quarter of the original isotope
decomposes, and so on. What is impossible to say is whether a particular atom will or will not decompose in a given amount of time
(just like we don’t know if a ‘3’ will come up when we throw a pair of dice once); we can only know how many atoms, on average,
will decompose. To summarize this, pretend we start with one gram of isotope. Then after one minute (one half-life) there is 1/2 gram
left, after two minutes (two half-lives) there is 1/4 gram left, after three minutes (three half-lives) there is 1/8 gram left, after 4 minutes
(four half-lives) there is 1/16 gram left, and so on. How many minutes do you think it will take before there is none of the isotope left?

You can ‘simulate’ a radioactivity experiment at home as follows – NO, don’t tell people you are going to build a nuclear bomb! Get
64 pennies, shake them in a container and spill them onto a table. Count the number of pennies that come up ‘heads’ and set aside
those that came up ‘tails’ (we will pretend that the ‘tails’ pennies have decomposed and are gone). The 1st shake of the pennies is one
half-life. Record the number of ‘heads’ pennies you counted in the 2nd column of the table below (there is an asterisk [*] in the correct
place, to get you started). Now shake only the pennies that came up ‘heads’, spill them on the table again and count and record in the
table how many pennies came up ‘heads’ again (discarding those that came up ‘tails’). This 2nd shake is the 2nd half-life. Repeat this
process several more times, recording how many ‘heads’ you get each time and discarding the ‘tails’ pennies each time. When you are
finished, re-read the 2nd paragraph of this article. It says that after one half-life there is only � of the original amount left. Since we
started with 64 pennies, we therefore expect to have � of the pennies (32 pennies) left after one half-life. This number is filled into the
3rd column for you. Now think! How many ‘heads’ pennies would you expect to have left after two half-lives? Fill this number into the
3rd column of the table. How many ‘heads’ pennies are expected after three half-lives, four half-lives, five, six and seven? Do the
numbers you recorded in the 2nd column seem to be close to those that you expected in the 3rd column?

# of Half-Lives Actual # of ‘Heads’ Pennies Left Expected # of ‘Heads’ Pennies Left

0 (Start) 64 64
1 * 32
2
3
4
5
6
7
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Vinegar for Weed Control?
By David McKinnon Ph.D.

This chemical has found favour with those who want some type of ‘organic’ method of weed control, and don’t
want to use the various herbicides available on the market, such as 2,4-D or glyphosate (Roundup�)
formulations. The vinegar is sprayed onto the weed, which is hopefully killed.

Ordinary vinegar is a 5% solution of acetic acid in water. Tests show that the solution can kill weeds,
but it is non-selective in that it will have some effect on all of the plants that it comes in contact with, so that
selective weed killing, e.g., of dandelions in lawns, is almost out of the question. Another problem is that while
it may kill the foliage of the plant, those plants with strong root systems will grow again from the roots, and
repeated applications are necessary. The stronger the acetic acid is, the better the effect, so pickling vinegar
(9% acetic acid) might be more effective. However even that is not completely effective. Even stronger acetic
acid solutions are available, but are more corrosive and would have to be handled with more care.

Vinegar can be made by bacterial oxidation of wine, and many synthetic processes exist, but the bulk of
acetic acid is now made by reaction of carbon monoxide with methanol, the methanol itself being made from
the methane in natural gas.

As acetic acid participates in metabolic cycles, any toxic effect is not due to the ‘acetic’ part, rather just
the general acidic properties of the vinegar. This probably works by affecting the pH balance in the plant cells
so that they die. Any acid, for example, hydrochloric acid or sulfuric acid, diluted to a similar pH would have
similar effects. However, the use of acetic acid, or in fact any acid, would not be recommended for control of
weeds next to concrete patios, paths etc. The calcium compounds in concrete react with acetic acid to form
soluble calcium acetate, so the concrete would start to suffer damage. Metal corrosion is also a factor.

The above factors would probably restrict the use of vinegar to removing weeds from bare earth, where
a garden hoe would be just as effective. Kamloops City Council in its infinite wisdom wants to ban certain
herbicides; so removing dandelions will become a matter of digging them out. (Or perhaps visitors to the
‘Tournament Capital’ will also come to view its fields of gold.)

A brief check of various recipes suggests lack of familiarity with chemistry on the part of the devisors.
One suggestion was to mix the vinegar with dishwasher soap, presumably to increase its wetting power.
However, as soap is alkaline that would reduce the acidic strength. Maybe soap by itself would be as good. At
least it might kill some insects. Another site suggested adding gin to the concoction. Perhaps the devisor of this
would be better off mixing the gin with tonic water or adding a few olives, sitting back, ingesting, and awaiting
inner peace and tranquility.
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ROUNDUP��
David McKinnon Ph.D.

On moving into my house several years ago, I began waging war on the weeds in the neglected yard, and by a
combination of hand weeding and 2,4-D, got rid of the dandelions that infested the grass. However, the worst
weed of all was the quack grass, which being a grass, is not affected at all by 2,4-D and whose widespread
rhizome-like roots can only be removed by extreme digging. Finally, in desperation, I resorted to chemical
warfare. I sprayed it all with Round-UpTM and then reseeded.

RoundupTM or glyphosate to give its generic name, is a non-selective herbicide, that is, it kills virtually all
vegetation. It was first synthesized by J. E. Franz of the Monsanto Corporation in 1971, released
commercially in 1974 and by the early 1980's its world-wide sales were over a billion dollars. It is one of the
most commonly used herbicides, with the US consumption being of the order of 10 million kg/year.
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Chemically, glyphosate is a modified amino acid (glycine actually). It works by inhibiting an enzyme in a
plant biochemical pathway by which several amino acids and other plant constituents are synthesized. These
amino acids are necessary for protein synthesis and thus plant growth. As this particular metabolic pathway
does not exist in animals these are unaffected. There are various forms of the herbicide. It is usually sold as the
sodium or some amine salt, and with surfactant that allows it to better wet the weed and so be absorbed.

Glyphosate is systemic, that is, it is absorbed through the plant leaves, but is rapidly transferred by the
plant's vascular systems to stems, roots, etc. It then inhibits growth, and the plant soon dies by drying out. It is
absorbed strongly and quickly by soil, so that any seeds are unaffected. This makes it suitable for non-tillage
applications. It can be used to control weeds around desired trees, as long as the tree is untouched. It is degraded
by microorganisms in the soil, but the rate depends on the conditions.

There is some dispute about its toxicity, but any effects appear to be linked to the other components of the
mixture and not to glyphosate itself. For instance, the co-formulated surfactants may have some toxic effect.
One study reports an adverse effect on amphibians, so conditions where there might be run-off to streams
should be avoided. Aquatic plants would be affected. There would be effects on local ecology through removal
of weed species.

Some plants can be specially bred for glyphosate resistance, canola being one example. A field of canola
could be sprayed to kill all the weeds but to leave the canola unaffected. Unfortunately, just as with the
emergence of antibiotic resistant strains of bacteria, some plants in quite a number of locations around the world
have naturally developed resistance to glyphosate.
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Thank You to Our Volunteers

As the school year closes, we must sincerely thank all the volunteers who have generously donated their time
and special skills to the BIG Little Science Centre. The science centre has been extremely busy the past few
months, and without volunteers, it would be difficult to satisfy all the requests we have for visits. Open Houses
require even more volunteers, and several of our directors and members have always come through when they
were needed. I will not attempt to list all these helpful people, but must single out Adele Stapleton, who
volunteers on a regular basis. Ken Schroeder and Eric Wiebe always seem to arrive when they are most
needed.

As editor of the newsletter, I truly appreciate contributions from numerous members who are experts in
their fields. Articles by Dr. Jim Hebden, Dr. Dave McKinnon and Dr. Kip Anastasiou have given the
newsletter a unique quality.

I hope that the BIG Little Science Centre will survive the ‘facilities review’ currently going on, and
that it will continue to provide inspiration to future young scientists in the Kamloops area and beyond.

Have a great summer!


