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Beauty and the Beast 
 

Tara-Lynn Nixon is a kindergarten student at Bert Edwards Science and Technology School.  Her class 
visited the BIG Little Science Centre with teacher Cathy Farber, to learn about fossils and dinosaurs. 
Fearless Tara-Lynn is holding a Bobblehead Tyrannosaurus Rex, available from Educational Innovations.   

(No dinosaurs or kids were harmed during the visit.) 
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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 is a special show/activity at 1:30 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

 
 
 
 
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 
 
 

  

 
 

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 74,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by more than 800 readers. 
Back issues of BIGScience can be viewed at 

http://www.blscs.org/ClassMembers/Newsletters/ 
 

When the boss is away, the volunteers play. 
 

 
 

Taylor Dodd helps us show that light travels through a 
vacuum with little refraction. 

 

 
 

Santa should quit while he is still ‘a head’. 



3 

Special Visitors to the BIG Little Science Centre 

                                                                                                  
 

   
 

 
 

A cloud is born!  To remove the cloud from the bottle, pump air in again. Alternatively, blow air from a leaf 
blower over the mouth of the jar, and use the Bernoulli effect to remove the smoke. 

On December 7 2010, Pauline Finn of Science 
World and Grahame Rainey, President of the 
British Columbia Science Teachers Association, 
paid a visit to the BIG Little Science Centre. Both 
visitors tried out many of the 130 plus displays at the 
Centre, and seemed to be having a great time. 
 
In this photograph, they test their strength against 
the repelling neodymium magnets. 

A few drops of water and a burning match are 
thrown into the 4-L glass jug. An air pump fit 
with a suitable rubber stopper is attached firmly 
to the mouth of the jar, and 25 pumps of air are 
compressed into the jar. This warms the air and 
makes some of the water evaporate and mix with 
particles of smoke from the match. 
 
What happens when the pressure is relieved by 
removing the stopper? 
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Antimatter 
Jim Hebden, Ph.D. 

 

On November 17, 2010 there was an announcement that an international team of 42 physicists containing about one-third 
Canadian scientists had successfully trapped a small sample of antimatter. A headline like that makes you proud to be a 
Canadian … if only you knew what antimatter was. Well, let’s take a look at what antimatter is, how it is made and how 
you can capture it. After all, if the starship Enterprise, in the movie series Star Trek, is using antimatter to explore the 
universe then it only seems right we should know what the stuff is. Right? 
 

 Interestingly, antimatter was predicted to exist in 1928 when a British physicist named Paul Dirac was able to 
solve the equation describing an electron. When he solved the equation, he noticed that the equation broke into two almost 
identical pieces, one of which described the electron and the other described something almost like an electron except for 
a small difference: all the properties of this “other” type of electron were the exact opposite of the properties of a normal 
electron. For example, this “other” type of electron had a positive charge rather than the negative charge found on an 
electron and possessed a negative energy instead of the positive energy of an electron and all other matter. According to 
the famous Einstein equation, E = mc2, if the energy, E, is negative then the mass, m, must also be negative. At first, this 
result was just a scientific curiosity. Just because an equation states that something theoretically exists doesn’t mean that 
something must actually exist (for instance, the equations of quantum mechanics do not forbid traveling backwards in 
time) - but in 1932 a physicist named Carl Anderson shook the physics world when he found this “other” electron and 
named it a positron. The name describes the fact that the positron has a positive charge rather that a negative charge like 
an electron.  
 

 The symbol for an electron is e–, while the symbol for a positron is e+ (recall that a positron has a positive charge). 
When an electron meets a positron, the result is a massive release of energy and the complete disappearance of both the 
electron and the positron. The equation for this reaction is: 

 

e– + e+ � 2 �  , 
 

where �  (gamma), is the Greek symbol for a gamma particle (a beam of high-energy radiation). 
 
 According to the Einstein equation, E = mc2, the combined mass of the electron and positron is converted to pure 
energy. The equation showing how the electron and positron annihilate each other is important for another reason. 
(Annihilate is the scientific term for “being completely converted into a blast of energy”). Whenever regular matter (the 
stuff we see all around us) meets antimatter, the result is: BANG! All the antimatter that meets up with regular matter is 
instantly destroyed and an equivalent amount of energy is produced. To put this energy production into easier-to-
understand terms, consider this: E = mc2 shows that when 0.001 gram (the mass of about one grain of salt) is annihilated, 
the energy produced is equivalent to the explosion of 25 tonnes of high explosive TNT! 
 

 After the discovery of the positron, which was the first example of antimatter found, physicists began to suspect 
that all the fundamental atomic particles should have an antimatter partner. A series of discoveries using large cyclotrons 
and particle colliders confirmed their suspicions: antiparticles did indeed exist, and for every one of the almost one 
hundred known particles there was a corresponding antiparticle. There are a few particles that are their own antiparticle, 
but that’s another story). 
 

 Let’s look at how antimatter is produced and what it does when it is made. Antimatter can be produced by 
reversing the equation showing how an electron and a positron annihilate to produce two gamma particles. Essentially, 
what happens is that a beam of high energy is aimed at an atomic particle such as a proton, neutron or electron and the 
result of the collision between the energy beam and the particle is the production of a pair of new particles; one is a 
regular particle and the other is its antiparticle; i.e., antimatter. In the same way that steam cools and condenses into water 
droplets, the incoming beam of high energy puts so much energy into a tiny volume of space that particles of matter and 
antimatter condense out. 
 

 Now, if you think about it, there is a huge problem when antimatter is produced: what can you store it in? Since 
everything we normally use as containers, such as plastic and metal bowls, is made of regular matter, then antimatter will 
simply annihilate both itself and some or all its container when antimatter touches the sides of the container. This is where 
the abovementioned team of physicists including our Canadian researchers comes in. 
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 If particles of either regular matter or antimatter are cooled down sufficiently, they slow to the point where they 
are barely moving, in the same way that molasses pours easily when it is hot and doesn’t budge when it is refrigerated. In 
addition, the researchers used a magnetic bottle; that is, a container that has walls made of magnetic fields. Since magnetic 
fields are not made of matter (regular or otherwise), they can effectively trap particles for at least a little while – provided 
the particles are moving sufficiently slowly to avoid punching through the magnetic walls.  The Canadian researchers 
used two different energy beams simultaneously: one that produced electron-positron pairs and one that produced proton-
antiproton pairs. Then, the researchers used special focusing magnets to produce a magnetic field that made the regular 
particles (electrons and protons) go in one direction and the antiparticles (positrons and antiprotons) go in the opposite 
direction. The chamber in which the antiparticles then found themselves contained a high vacuum, was cooled to –272oC 
(one degree above absolute zero), and had a weak magnetic bottle inside it. When a proton and an electron meet each 
other, they join to make an atom of hydrogen. Similarly, when a positron is forced onto an antiproton, an atom of 
antihydrogen is made. The result was that the researchers were able to produce 38 atoms of antihydrogen for about 0.1 s. 
Before you say one tenth of a second is too short a time to do anything and is almost impossible to measure, consider this: 
particle physicists routinely work with particles that only stick around for 0.000 000 000 000 000 01 second (before they 
break apart), so 0.1 s is actually a VERRRRY long time to such researchers. 
 

 Now the scientific fun can begin. Scientists have studied hydrogen atoms very thoroughly, and now they will have 
a chance to study antihydrogen and see how their theoretical predictions stack up against the actual properties of 
antimatter. For example, researchers are now trying to find out what colours are given off when antihydrogen atoms give 
off light. The situation is not unlike a nervous guy who finally gets up the courage to ask a charming young lady out on a 
date and to his immense relief and joy she accepts. In both cases there is a whole set of new and eagerly anticipated 
adventures waiting around the corner. 
 
For further information on the topics covered above, the following web sites provide a place to start your exploration. 
Warning: nuclear physics is not for wimps! 
 

http://www.triumf.ca/research-highlights/experimental-result/alpha-collaboration-captures-antimatter 
http://thegatewayonline.ca/articles/news/2010/11/29/study-antimatter-now-possible 

http://en.wikipedia.org/wiki/Antimatter 
http://en.wikipedia.org/wiki/Magnetic_mirror 

http://www.infoplease.com/ce6/sci/A0830494.html 
http://www.scienceclarified.com/Sp-Th/Subatomic-Particles.html 

 

 

Thank You! 
 

 
 
The British Columbia Science Teachers Association has donated $500 to the BIG Little Science Centre. 
This generous grant is much appreciated, and will be put to good use in our quest to bring hands-on science to 
our visitors. 
 

Fred Gornall of Victoria, BC, made a much-appreciated donation to the BIG Little Science Centre. 

 
I once became lost in the fog. No one ‘mist’ me. 

 

The federal government wants to stop making Canadian pennies. 
In my opinion, this action makes no ‘cents’! 

 

What is all this fuss about polygamy? We all had forefathers! 
 

If a proton combines with an antiproton, it won’t ‘matter’. 
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HYDROGEN 
By David McKinnon  Ph.D. 

 

        
                                                               
 
 The simplicity of the hydrogen atom has led to its use as a model for many studies on atomic structure and 
electron energy levels. Spectroscopy shows that electron energy levels in hydrogen exist as distinct series (Lyman, 
Balmer, Paschen, Brackett, Pfund and Humphreys etc.), each consisting of a number of discrete sublevels. The quantum 
theory was in part developed to explain these discrete energy levels. 
 
 Hydrogen is most commonly encountered as the diatomic gas H2. This can be liquefied at a temperature of 
approximately 20 K or at high pressures, but strong containers are needed to store it as a liquid. It becomes solid at 
approximately 14 K. In the interior of large gaseous planets like Jupiter or Saturn, and thus under enormous pressure, 
hydrogen possibly exists as a metallic solid, where the enormous pressure brings atoms so close together that the electrons 
are free to move from atom to atom. Being a small molecule, gaseous hydrogen can diffuse through the walls of 
containers, much more readily than gases of higher atomic weight elements. 
 
 In the laboratory, hydrogen is easily produced by treatment of reactive metals with acid. Granulated zinc or tin 
reacted with hydrochloric acid are very common laboratory sources, but many other acid and metal combinations may 
also serve. Reactive metals such as sodium, potassium or calcium react vigorously with water to form hydrogen. Reactive 
metals, such as aluminium, that form amphoteric2 hydroxides, react rapidly with sodium hydroxide (a base) to form 
hydrogen. 
 

Hydrogen is the most abundant element in the 
universe, supposedly making up about � of all matter. 
It is the lightest of all the elements and its atomic 
structure too, is the simplest, with the most common 
isotope having only one proton and one electron. Two 
other isotopes are known, deuterium, which has one 
neutron in addition to the proton and electron, while 
tritium has two neutrons.  
 
 All of the other elements in the periodic table 
have been derived (nucleosynthesis1) from hydrogen, 
either from the fusion reactions in small stars like our 
sun where hydrogen, or more accurately the proton, is 
converted into helium (four protons form a helium 
nucleus, with release of two positrons and two 
neutrinos). In larger stars, with temperatures of greater 
than 1.5x 107 K, a process called the carbon cycle, 
beginning with a carbon-12 nucleus, forms the helium.  
The more violent processes leading to novae or 
supernovae when stars blow apart produce all of the 
other elements. 
 
 
Left: Devin Halcrow of Bert Edwards Science 
and Technology School demonstrates a test for 
hydrogen gas. 
 

Gordon Gore Photo 
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 As hydrogen is very important industrially, large-scale production methods have been developed. One is the water 
gas reaction (steam plus carbon at high temperatures). The reaction of methane with water, also at high temperature is 
another. These reactions are endothermic and thus require energy input. Hydrogen is also a product of the electrolysis of 
water. 
 
  One of the main industrial uses of hydrogen is for petroleum refining and upgrading. Either the constituents of 
many types of petroleum have too high molecular weights or undesirable components for direct uses as fuels and have to 
be modified.  Large molecules can be broken down by heat or catalytic methods (cracking) into more desirable smaller 
molecules. When this is performed in the presence of hydrogen, which gives higher quality products, the process is called 
hydrocracking. Hydrodesulfurization is a process that removes undesirable sulfur from oil fractions. The bitumen3 in the 
Alberta Oil Sands consists of viscous high molecular weight materials and require upgrading to make materials that are 
more transportable and suitable for use as fuels. The hydrogen used for this upgrading is derived from the methane CH4 in 
natural gas. 
 
 Large quantities of hydrogen are required for the Haber process of ammonia production, where hydrogen is 
combined with nitrogen at high pressure and temperature over an iron catalyst to form ammonia.  Methanol, used as a 
solvent, fuel or chemical intermediate, is made by reaction of carbon monoxide with hydrogen over a copper/zinc 
oxide/aluminium oxide catalyst. 
 
 Another main user of hydrogen is in the ‘hardening’ of vegetable oils by catalytic hydrogenation over a nickel 
catalyst. This process converts carbon-to-carbon double bonds in the oil to single bonds, i.e., ‘unsaturated’ compounds are 
made into ‘saturated’ ones.  The saturated products are usually more solid. which gives advantages in packaging. There is 
also increased shelf life and greater stability in cooking. The fine chemical and pharmaceutical industries also use 
hydrogen for reduction of double bonds in the synthesis of a variety of compounds.  
 
 Hydrogen is a good material for use in fuel cells, and thus a source of electrical energy, but it should be 
remembered that the hydrogen has to be made by some process, which will have an energy demand. A ‘Hydrogen 
Economy’ has been proposed, whereby hydrogen gas would become the main fuel for energy, heating and transportation. 
This has major engineering problems, but the product of combustion is water and thus non-polluting. The site of the 
hydrogen production would produce carbon dioxide, if hydrocarbons or other carbon fuels are used, but the emission of 
carbon dioxide could be better controlled if done centrally. 
 
 Other lesser uses of hydrogen are in metallurgy. Hydrogen can be used to reduce metal oxides to metals. This is 
especially useful where high purity is required. A mixture of hydrogen with inert gases can be used in annealing of steel 
or other alloys. A mixture of hydrogen with oxygen burns with a very hot flame and is used in welding. Unfortunately, 
hydrogen can cause embrittlement of certain metals, apparently by diffusion of hydrogen atoms, followed by 
recombination to molecular hydrogen in the metal lattice.  
 
  Hydrogen is very flammable in the presence of air, and as the range of its explosive limits when mixed with air is 
very large, explosions are a serious risk.  
 
 Because of suitable energy/weight ratios for combustion of hydrogen with oxygen, liquid hydrogen has been used 
in the NASA space shuttle program. In addition to the solid fuel boosters, a large external tank containing separate liquid 
hydrogen and liquid oxygen compartments supplies fuel to the shuttle’s three main engines during lift off and ascent.  Ten 
seconds after shutting down, the main engines, the external tank is jettisoned. Approximately 1.5 million litres of liquid 
hydrogen are consumed during the process.  
 
1 Nucleosynthesis is the process of creating new atomic nuclei from pre-existing protons and neutrons. 
 
2 Amphoteric substances are capable of acting as either an acid or a base. 
 
3 Bitumen is the heaviest, thickest form of petroleum. 
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Shape Memory Alloy: Nitinol Spring 
 Gordon R. Gore 

 
 

Grand Illusions1 has many interesting science gadgets, including shape memory alloy toys: a spoon that bends in hot 
water2, various memory wire devices, and recently a Nitinol Spring. It comes in a package of two springs, approximately 
3 cm long. In the above photograph, one of them has been intentionally stretched beyond its elastic limit to about 11 cm. 
(It can be stretched even more.) If the short spring is stretched slightly, it behaves as other elastic springs do, and returns 
to its original shape when tension is removed. Stretch it more, and it loses its elasticity and remains in its long form.  
 

    
                                         1                                       2                                             3 
 

(1)  The Nitinol��  spring stays stretched below 45oC, but starts to return to its original shape (2) at its transition 
temperature of 45oC. (3) Hot tap water will make the stretched spring ‘remember’ its original form. 
 
1 Search for  www.grand-illusions.com Specifically, http://www.grand-illusions.com/acatalog/Nitinol.html 
 
2 Previous articles about memory metal can be found in issues 124 (January 2010) and 157 (May 2010). Back issues are 
available at: http://www.blscs.org/ClassMembers/Newsletters/ 
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Fossils and Dinosaurs 
 

 
 Gord Stewart shows future paleontologists how to look for ‘fossils’. 
 

 
Levi MacRae came up with this real fossil! 
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Saturday Events at the BIG Little Science Centre 
 

Susan Hammond, Assistant Operator 
 

Listings for January and February 
 
Our hours for 2011 will continue to be Thursday and Friday from 3 to 5 pm and Saturdays from 10 am to 4 pm. 
We are continuing with our Saturday special shows/activities at 1:30 pm every week. If anyone is interested in 
visiting during the week, besides during our public hours, just call ahead to see if we have room in our booking 
schedule. We are keen to provide access to everyone, as much as possible. 
  
Remember the BIG Little Science Centre is available for birthday parties and for special bookings as well. 
Please call to book. 
  
Entrance fees are $10 per family or $5 per adult, $2 per child ages 6 to 15, whichever is the best deal for you. 
Memberships are $35 per family per year. Visit our website (www.blscs.org), Facebook page, email us 
(gord@blscs.org) or call for further information (250-554-2572). 
  
  

2011 Saturday Events at 1:30 pm at the BIG Little Science Centre 
  
Saturday January 8 - Air Pressure: Nature's Hug! Join us for an inter-active fun-filled show investigating air pressure. 
This show includes some of our favourite demonstrations. 
  
Saturday January 15 - Amazing Tricks with Water Using hands-on experiments guests will discover and learn 
about the properties of water. Can you really float a paperclip on top of water? 
  
Saturday January 22 - How BIG are Animals? Compare the lengths, widths and weights of your favourite animals. 
This is a fun chance to play with measurement while exploring the sizes of animals past and present such as 
dinosaurs, whales, crocodiles, and more. 
  
Saturday January 29 - Snow: Flakes and More Take a closer look at winter's wonderful water — SNOW! Using 
microscopes and hand lenses guests will have a microscopic look at snowflakes. Are they really all different? Draw 
your own flakes and discover how they are made, and learn about unusual shapes. 
  
Saturday February 5 - Mirrors, Mazes and Light Guests will use mazes to attempt to see the light at the end! 
Mirrors will be your secret helpers to guide the light along its path. 
  
Saturday February 12 - Astronomy and Constellations The night sky is a beautiful part of our lives, but what is 
really up there? With stories and examples, guests will learn about the solar system and beyond. 
  
Saturday February 19 - How do Animals Keep Warm? Winter can be a difficult time of year for our animal 
friends. Yet, they stay warm and happy using many extraordinary ways. Test a few techniques for yourself and see if 
they work for you too! 
  
Saturday February 26 - Rocks and Minerals Hard boring lumps or beautiful collector's items? You decide: after we 
test and discover amazing facts, you will see even an ordinary stone differently. 
  

Susan Hammond Assistant Operator, BIG Little Science Centre 250-554-2572 
 

susan@blscs.org       www.blscs.org     Now on Facebook 
 

Located in Bert Edwards Science and Technology School, 711 Windsor Avenue, Kamloops, BC 
 

Mailing address:  PO Box 882, Station Main, Kamloops, BC  V2C 5M8 


