
1 

BIG Little Science Centre 
Newsletter 24    September 2003  

 
The Newsletter is compiled and edited by BIG Little Science Centre Operator, Gordon R. Gore. 

962 Sycamore Drive Kamloops BC Canada  V2B 6S2 Phone (250) 579-5722 Fax (250) 579-2302 grgore@telus.netT
 

 

 
G. R. Gore Photo 

Fearless motocross trick rider Mike Samson of Kamloops, BC, demonstrates a move he calls 
the ‘Helicopter Look Back’.  The force of gravity will eventually bring Mike back down to earth. 
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Science Fun for Your Family 
 

Gravity 
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                      Ehren Stillman 
Figure 1   

 
3.  Listen as the balls are dropped. Which ball hits the floor f
 
4.  Change the modelling clay balls so that the small one is 

heavier. Try the experiment again 
 
5.  Find a safe place to test the dropping rates of the two b

make a difference to the result? 
 
6.  Predict what will happen if you drop a modelling clay b

time. Test your prediction by doing the experiment! 
 
7.  How can you make the paper fall at the same rate as the m
 

You Need 
1 large ball of modelling clay 
1 small ball of modelling clay
1 piece of writing paper 
1 roll of string 
1 clean garbage bag 
1 roll of masking tape 
old a
lay in
f mo
and. R
an ab
artner
f both
nothe

redic
ou dr
alls. 
loor fi
he flo
loor a

irst? 

even l

alls f

all an

odell
What to Do 
 large ball of modelling 

 one hand, and a small ball 
delling clay in the other 

aise them as high as you 
ove your head, and have a 
 tell you when the bottoms 
 balls are level with one 

r. (See Figure 1.) 

t what will happen when 
op the two modelling clay 
Will the light one hit the 
rst? Will the heavy one hit 
or first? Will they hit the 
t the same time? 
ighter and the big one is even 

rom a greater height. Does it 

d a wad of paper at the same 

ing clay ball? Do it! 
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                          Figure 2 

     
 
9. Try dropping the modelling clay ball with the pa

height as another modelling clay ball the same si
time? 

 

Think About It! 
 
1.  What did you learn in this experiment about the 
2.  Did the height from which you dropped the balls
3.  How does a parachute affect the rate of fall of an
 
Challenges 
 
1.  Design a launching device that will send your pa
 
2.  Have an ‘egg drop’ contest. Design a container w

drop a raw egg from a height of, say, 5 m, witho
safe place to have the egg drop contest. Design
that everyone participating knows ‘eggs-actly’
between individuals, between classes, or even be

 
 

Many centuries ago, the Greek philosopher Aristotl
than a light one and for centuries, people believed h
“Let's try it!” Aristotle was proven wrong. 

In the absence of air resistance, a feather will 
you would have to do the experiment in a vacuum.)
rate of about 9.8 metres per second, each second.
second per second, or 9.8 m/s2. On the moon, object
if you did fall off a cliff on the moon, it would seem

A piece of paper will fall more slowly than a ba
force due to air resistance opposes the force of grav
will lose a race to a ball. Air resistance can be put 
of fall from an airplane. A parachute is designed to
fall is manageable and relatively danger-free. 

The ‘Egg Drop’ Challenge describes an idea tha
There is a lot of room for creativity with this project
8.  Cut a circle out of garbage bag 
material, about 30 cm in diameter 
(or larger). (Figure 2) Use masking 
tape to attach 6 lengths of string, 
each about 40 cm long, at equal 
distances around the edge of the 
circle. Attach their other ends to a 
modelling clay ball. You now have 
a simple parachute. 
rachute at the same time, and from the same 
ze, but with no parachute. What happens this 

rate at which different bodies fall? 
 affect the outcome of the experiment? 
 object? Why do you think this happens? 

rachute and its load up as far as possible. 

ith or without a parachute, in which you can 
ut breaking the egg. Consult an adult about a 
 a reasonable set of rules for the contest, so 
 what to do. (This could become a contest 
tween schools!) 

e argued that a heavy object would fall faster 
im. Then Galileo (according to legend) said, 

fall as fast as a bowling ball! (To show this, 
 Both fall together, increasing their speed at a 
 (We say the acceleration is 9.8 metres per 
s fall with an acceleration of just 1.6 m/s2, so 
 like slow motion! 
ll, because air resistance affects it more. (The 
ity.) Even when it is crumpled up, the paper 

to good use when you wish to slow your rate 
 maximize air resistance so that your rate of 

t is often used in ‘Science Olympics’ events. 
.  
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Luminescence 
by David McKinnon, Ph.D. 

 

 
 

A Lightstick™ provides an example of chemiluminescence. 
 
An earlier issue of the newsletter described 
the fluorescence of a tonic water solution 
under ultraviolet light. What exactly is 
fluorescence? 

Actually, it is an example of 
luminescence, but in fact, there are many 
types of luminescence.  

Luminescence refers to the 
production of light at room or lower 
temperatures, contrasted with the familiar 
incandescent light from very hot objects 
such as the filament of a light bulb. Because 
light is a type of electromagnetic radiation 
and thus a form of energy, luminescence and 
incandescence are similar in that they 

require that some type of energy be 
supplied. The following are some varieties 
of luminescence. 

Fluorescence is the emission of light 
from an object that is being hit by another 
source of light.  The emitted light is at a 
lower frequency than the irradiating light*. 
An example would be the blue glow you see 
from tonic water (a solution of quinine in 
water) with ultraviolet light. Laundry 
detergents contain fluorescent 'whiteners'. 
For example, put a laundered white shirt 
under a UV light and see the blue glow. 
Fluorescent paints work by the same 
principle. The green dye in spirit levels is a 
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compound called fluorescein. Stick it under 
a UV lamp and watch it glow yellow.  

In fluorescent light tubes, mercury 
atoms are converted to an excited state* by 
the passage of electricity. They then release 
UV light, which acts on the phosphors in 
the tubes to generate visible light. 

Phosphorescence is the glow 
released after certain materials are radiated 
by visible light or other radiation. It is 
different from fluorescence in that the 
afterglow can last for several minutes, while 
fluorescence stops almost immediately after 
the irradiating source is removed. In 
phosphorescence the energy is only 
gradually released and heating increases the 
rate of emission*.  Glow-in-the-dark toys 
exhibit phosphorescence. 

Photoluminescence is somewhat 
similar to fluorescence, but the initial 
radiation is of higher energy than visible or 
UV light. 

Chemiluminescence is produced 
from a chemical reaction. Certain chemical 
reactions generate high energy species that 
can themselves emit light, or transfer energy 
to other molecules, which then emit light. 
Examples are the plastic tubes that you 
break to make a green or blue glow. 

Bioluminescence is produced by 
living systems such as fireflies. Actually, as 
these processes rely on chemical reactions, 
this is a type of chemiluminescence. 

Triboluminescence is the glow 
emitted by certain solids when struck, 
scratched or crushed. In a darkened room, 
take some hard candies and crush them in 
your mouth. (Only for those with strong 
teeth!) You should see green flashes! It is 
also said that if you bounce quartz crystals 
off each other in the dark you will see 
flashes of light. 

Electroluminescence is light 
produced when streams of electron hit 
certain materials. This is what lights up TV 
screens, neon tubes and the aurora. Different 
materials can produce different frequencies 
of light. Colour TV uses different phosphors 

to simulate the primary colours. The 
combinations of these primary colours make 
up the TV picture. 

Radioluminescence is produced 
when radiation from radioactive materials 
hits certain materials such as zinc sulfide. 
The luminescent numbers and hands on the 
faces of old-fashioned watches and alarm 
clocks used radium as the radiation source. 

Thermoluminescence is shown by 
certain solids when heated above a certain 
point. The heat is not the source of energy, 
only the trigger that allows the energy in the 
solids to be released. 

 

* Some of the physics behind these: 
Electrons in molecules or atoms can exist in 
different energy levels or states. Thus, when 
a molecule or atom absorbs energy from 
light or other energy source it changes from 
a low energy "ground state", to a higher 
energy "excited state".  

If this excited molecule or atom 
collides with other molecules, it can lose a 
little of its energy, so that when it reverts to 
the ground state, less energy is re-emitted.  
Hence the light emitted is a lower frequency, 
i.e. there is fluorescence. 

However, this is not all that can 
happen! Among many other pathways, the 
molecule can transform to a metastable state 
which changes back to the ground state only 
slowly, so that the light emitted persists for 
some time, This is phosphorescence.  
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Figure 2 
 

 
 

Figure 3 
 
Please do not try this at home with your new computer. Today’s colour computers are far more 
complex than the old Apple IIe, and you may end up with problems you cannot easily correct. 
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How Things Work at the BIG Little Science Centre 
The Magnet and the Old Computer Screen 

 

 
 
Figure 1 Stephen Dagg of George Hilliard Elementary holds a neodym agnet to the 
screen of an old Apple IIE computer. (Don’t try this at home with your new co ter!) 

ium m
mpu

The sign on the computer says, “Don’t try this at home!” The computer 
in the BIG Little Science Centre is an old, outdated, monochrome Apple IIe that would have 
ended up at the landfill had the operator not tried holding a large cylindrical neodymium 
magnet up to the screen and seen the amazing distortion the magnet caused to the uniform 
pattern of the otherwise blank screen.  The old computer and the neodymium magnet 
immediately became another one of the many hands-on displays at the centre. See Figure 1. 

 

When the magnet is held right against the screen, the magnetic lines of force right at the 
screen are perpendicular to the screen. However, the lines of force fan out, as shown in Figure 2, 
so that the electrons arriving at the screen encounter a magnetic field that deflects them away 
from the area near the magnet. The observer sees a blank circle on the screen all around the pole 
of the magnet. 

The pattern of deflection is predictable. Figure 3 shows the effect on a beam of electrons 
of a magnet held perpendicular to the beam. The electron beam is not attracted toward the 
magnet. Instead, it is deflected in a direction perpendicular to the magnetic lines of force of the 
magnet. In Figure 3, the lines of force are coming ‘out of the page’ toward the south pole of the 
magnet, and the electrons are travelling ‘left to right’ on the page. If the magnet is reversed so 
that the north end is on this side of the electron beam, the beam will be deflected downward 
instead of upward.  
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Time Exposure of a Fibre Optic Lamp 
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Fibre Optics makes this Halloween ‘witch’ more interesting. 

Fibre Optics 
 

          
 

                   Figure 1     Figure 2 
 

Light travels through space at an incredible speed: 300,000 km/s! When it encounters a different 
medium like glass, it slows down to about 200,000 km/s. Figure 1 shows what happens to the 
direction of light if it enters glass at an angle other than 0o (The angle of an incident ray is 
measured relative to a line drawn perpendicular to the surface of the glass.) The light changes 
direction at the boundary between the two media. Its direction shifts toward the perpendicular 
reference line. This reference line is called the normal.  The phenomenon involving the change 
in direction of light when it enters a different medium is called refraction. 

If light moves from glass out into air, refraction occurs again. For smaller angles, light 
leaving glass and entering air refracts away from the normal (Ray #1 in Figure 2). If the incident 
angle reaches a certain value called the critical angle, (Ray #2 in Figure 2), the light reflects 
internally at the glass-air boundary. This phenomenon is called total internal reflection.  
 

    

  
The property of total internal reflection is used in fibre 

optics. Figure 3 is a photograph of a teaching model for fibre 
optics. Light entering the bottom of the vertical Lucite rod reflects 
internally and does not leave the plastic rod until it reaches the 
flattened end.  
 

In fibre optics devices used for transmission of signals and 
for medical diagnosis, the fibres are much smaller! In the BIG 
Little Science Centre we have a decorative fibre optics lamp, and a 
‘witch’s head’ for Halloween. (See photos on adjacent page.) 
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          Figure 3 
BIG Little Science Centre Society – Working Committee Mandates 

 

Annette Glover, President 
 

(1)  The Business Plan Committee will prepare and adjust our current BIG Little Science 
Centre Society Business Plan by incorporating feasible location options.  

 (2)  The Fundraising Committee will use the BIG Little Science Centre business plan to 
prepare base data for funding and grant applications.  

 (3)  The Relocation Committee will actively pursue permanent space for the BIG Little Science 
Centre. 

 (4)  The Business Administration Committee will prepare a plan for daily operation, 
maintenance and revenue generation.  

 (5)  The Public Relations and Communications Committee will prepare a BIG Little Science 
Centre communication plan and marketing package. 

 (6)  The Volunteer Recruitment and Training Committee will recruit and train a minimum of 
10 volunteers able to work independently at the BIG Little Science Centre. 

 (7)  The Programming and Exhibits Committee will prepare a plan for maintenance, 
expansion, diversity and upgrade of displays, and for increased accessibility to the BIG 
Little Science Centre. 

 

Join the  BIG Little Science Centre Society! 
Fill out this form and mail it and your check for $20  
(made out to BIG Little Science Centre Society) to  

BIG Little Science Centre Society, 
c/o 962 Sicamore Drive, 
Kamloops, BC V2B 6S2. 

 
You will be placed on the membership list and receive our newsletter. 

 

ρ  I wish to be a member of the BIG Little Science Centre Society. 
 
Name _______________________________________ Phone________________________ 
 
Address __________________________________________ 
 
 __________________________________________ 
 
 __________________________________________Postal Code __ __ __ __ __ __ 
 

E-mail Address <                             > 
 

Fax _____________________________   Date__________________________________ 
 
 

Next Meeting of the BIG Little Science Centre Society  
7:00 PM, Thursday October 2 2003  

 



11 

David Thompson Elementary School 

 


