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Gordon Gore Photos 

 

SKKS Grade 9 Visit: André Laprade 
brought his Science 9 students to the 
BIG Little Science Centre on Friday 
April 28. They experimented with 
homemade 'batteries' and visited the 
hands-on room. Top: These three future 
scientists were able to light a Light 
Emitting Diode (LED) using a pair of 
their homemade cells. The metals were 
copper and magnesium, and the 
electrolyte was acetic acid (vinegar). 
Right: These two fellows are preparing 
their experiment with homemade 
batteries. 
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South Kamloops Secondary Visit: André Laprade, Instructor 
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This Newsletter is a publication of BIG Little Science Centre Society  
Mailing Address Box 882 Station Main Kamloops BC V2C 5M8 

Location: 655 Holt Street Kamloops BC V2B 5G2 Website  http://blscs.org 
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 
Newsletter Editor:  Dr. Gordon R. Gore  F-411, 3255 Overlander Drive, Kamloops BC V2B 0A5   

Home phone  778 472 2014          EDITOR's  E-Mail: gordongore0@gmail.com 
 

Back issues of BIGScience can be viewed at <http://blscs.org/newsletters/> 
 

The BIG Little Science Centre is open to the public at these times: 
Tuesday to Saturday 10:00 AM to 4:00 PM 

CLOSED SUNDAYS and HOLIDAYS 
Phone: 250 554 2572   E-mail Gord@blscs.org  or  Susan@blscs.org 

 
A family membership is $60.00/year. An individual membership is $45.00/year. A family membership consists 
of five directly related people. (This includes any combination of grandparents, parents and children).!Individual 
day rates are:  

Adults (16 to 59)  $6     Seniors (60 plus) $4      Youth (6 to 15 years old)  $3        Family $15. 
Children 5 years old or younger) Free 

 

The Main Benefits of Membership: 
!         Member ID cards for all members 
!         Free entry to our Exploration Room, events, shows, activities 
!         FREE or discounted admission to MOST Canadian science centres, including Science World       
      and the H.R. MacMillan Space Centre in Vancouver 
!         Discounts for Science and Robotics Camps / Clubs in Kamloops 
!         Voting privileges at the BIG Little Science Centre’s Annual General Meeting 

Visit our website blscs.org for more details on the benefits of membership. 
 

Drop-in Visit Information 
 
What is a Drop-in Visit?    
During drop-in times our hands-on rooms are open for visitors to tour at their leisure. The 
rooms have approximately 140 stations of hands-on activities to try. We also have an activity or 
show running Saturdays! 
Drop-in Visiting hours 
• Tuesday - Saturday 10:00 - 4:00 
• Check Facebook or twitter for the latest information. 
For safety purposes we require children under age 16 be accompanied by a minimum number of 
supervising adults: 
• For children 4 years old and under, 1 adult per every 3 children is required. 
• For children 5 years old to 9 years old, 1 adult per every 5 children is required. 
• For children 10 years old to 16 years old, 1 adult per 10 children is required. 
 

The BIG Little Science Centre is Closed Sundays and Holidays. 
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"The Shadow Knows" 
 

   
 

Tristan at the BIG Little Science Centre 
 

 
 
Four-year-old Tristan and his family from Penticton had a great time in the Hands-on Room at the BIG Little 
Science Centre. 

 
 
This young fellow from Pacific Way 
Elementary volunteered during the Light 
and Colour Show at the BIG Little 
Science Centre. (Susan Hammond was 
demonstrating.) 
 
   The unusual partial shadow(s) are 
caused by  various combinations of three 
primary-coloured floodlights: red, blue 
and green. 
 
   Where red and blue fall on the white 
screen, we see magenta; red and green 
produce yellow, and blue and green 
produce cyan. 
 
   The very popular Light and Colour 
Show can be modified to fit any age level 
from kindergarten to adult. 

 
Gordon Gore Photo 
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Busy Times at the BIG Little Science Centre 
Susan Hammond and Gary Hunt 

 

   
 

 
 
 

 
 

 

 
 
Tumbleweed Toys has very kindly donated a train 
table to the BIG Little Science Centre. Now all 
train engineers may play and explore. Joe was the 
first to try it out and spent quite a bit of time 
discovering how trains stick together (magnets) 
and how they move on their own downhill 
(gravity).   
 
Thank you Tumbleweed Toys for your wonderful 
support. 
 

Strength of Being a Boy by the Kamloops 
YMCA/YWCA: Wednesday April 26 saw 60 
boys between 9 and 13 at Thompson Rivers 
University and the Tournament Capital Centre, 
for the Strength of Being a Boy conference, 
organized by the Kamloops YMCA/YWCA. The 
boys participated in three main workshops 
throughout the day, but had a break at lunch to 
play, stretch and try out their creativity. The BIG 
Little Science Centre provided hands-on science 
exploration with puzzles and physics exhibits. 
Many boys dropped by to visit and try out the 
equipment. The LEGO build area that we created 
was quite popular as well. The boys had a full day 
of activities and seemed to have a great time.  
 
Thank you to the Kamloops YMCA/YWCA for 
including the BIG Little Science Centre. 
 
 

Photos by Gary Hunt  
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       Gary Hunt Photo 

 
TRU Family Night of Science: We were invited to do a physics show at the TRU Family Night of Science 
held Tuesday February 21. The photo is from the Rocket Show. We also had a hands-on room set up with loads 
of fun activities. Many keen young scientists dropped by to play and learn. Many thanks to Anisha, Dusty and 
Gary for your assistance volunteering that night. 

 
BIG Bubbles at the BIG Little Science Centre 

Susan Hammond 
 

Here are two photos taken by Diana Gendron at a great Easter Fun Day with the bubbles. Her daughter is Zoé. 
Mark Bui was helping out with the bubbles with assistance from our volunteers: Lalia, Bhavana, Shaurya, 
and Lance. A great Easter fun day. 
 

 
                   Diana Gendron Photos 
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Some Mysteries of Light  Part 4 
Gordon Gore 

Adapted from Gore's Physics 11 chapter on Early Quantum Theory 
 
Albert Einstein's Photon Theory 
 
Albert Einstein (1879 - 1955) liked Max Planck's idea so much, he "bought the company". Planck had 
proposed that the energy of atomic oscillators producing radiation came in discrete packages or quanta  of  size 
E = nhf. Einstein made another bold proposal: If the energy in the atomic vibrators is quantized, then perhaps 
the light they radiate is also quantized. The energy of quanta of light would be given by: E = hf, where h is 
Planck's constant. 
 Since all forms of electromagnetic radiation (radio, infrared, visible, ultraviolet, etc.) originate from a 
vibrating source, what Einstein was saying was that light is transmitted not as waves but as tiny 'particles' of 
energy. These 'particles' came to be known as photons. Each photon carries an amount of energy hf, where f is 
the frequency of the light being transmitted. 
 The beauty of the photon theory proposed by Einstein is that it is readily tested by experiment. One type 
of experiment that confirms Einstein's photon theory is the photoelectric effect. R. A. Millikan did the 
photoelectric effect experiment in 1914. (Its results were predicted by Einstein in 1905!) 
 
The Photoelectric Effect 

 
 

Figure 1  A Phototube 
 
 When light falls on the clean surface of a metal, electrons may be ejected from the metal. The 
phenomenon is used in phototubes like the one in the photograph in Figure 1. Phototubes were used in early 



 9 

models of alarm systems, door openers and movie sound tracks. Photocells used in light meters, smoke 
detectors, TV cameras, watches and calculators use the fact that certain semiconductors such as silicon, 
germanium and cadmium sulfide can be made to have photoelectric properties. 
 Figure 1 shows some of the key observations made when light of different frequencies and intensities is 
made to shine on a clean metal surface. With most metals, red light (low frequency) will not cause any electrons 
to be emitted from the metal surface. If you try using a brighter red light source, it will not make any difference! 
With blue light, most metals will emit some electrons. These electrons will have a range of kinetic energies, 
depending on where in the metal surface they originate, but their maximum kinetic energy, Ek(max), is 
measurable. If you use a brighter blue light source, a greater number of electrons will be emitted, but their 
Ek(max) will be the same as with the dimmer blue light. With high frequency ultraviolet light, electrons are 
emitted with an even higher Ek(max), than with blue light. Using a brighter ultraviolet light source will increase 
the number of electrons emitted, but not their Ek(max).  
 For any given metal, there is a minimum frequency called the threshold frequency, which incoming 
light must have before any electrons are emitted by that particular metal surface. If light falling on the surface 
does not have a frequency equal to or higher than the threshold frequency, no electrons will be emitted no 
matter how bright the light source is! 
 

 
Figure 2 

 
 Figure 2 illustrates apparatus that can be used to measure the maximum kinetic energy of electrons 
emitted from the surface of a metal in a phototube. The phototube is evacuated. Light falls on a concave, light-
sensitive surface and electrons are emitted by that surface. If these electrons have enough kinetic energy, they 
will reach the collecting electrode, and a very sensitive ammeter will show a current. In Figure 2 the battery is 
connected to oppose the flow of electrons from the emitter to the collector. Using the potentiometer, the voltage 
applied to the phototube is gradually increased until no electrons reach the collector. When this situation is 
achieved, the voltage is called the stopping potential, Vo. 
 

Stopping potential Vo  = Ek (max)
Q

,

      therefore  Ek (max) = VoQ.  
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Figure 3 
 

 If the frequency of the incoming light is changed, then the maximum kinetic energy changes as well, so 
the stopping potential will change accordingly. If stopping potentials are measured for light of different 
frequencies falling on a particular metal surface, a graph of Ek(max) vs frequency f looks like Figure 3. 
 
 The equation of the graph in Figure 3 would be: 
 

Ek(max) = -W + hf  , 
 

where W is the work function of the metal, which is the amount of energy needed to get an electron to the 
surface of the metal and no further. Since Ek = 0 for this situation, then W = hfo, where fo is the threshold 
frequency for that metal. 
 
 In addition, hf is the energy carried by each incoming photon of this frequency, Ek(max) is the maximum 
energy of the emitted electrons (called photoelectrons because of the source of their energy), and h is Planck's 
constant.  (h = 6.626 x 10-34 J·s.) 
 
 The equation for the graph in Figure 3 is called the photoelectric equation, and it is usually written in 
the rearranged form: 
 

hf = W + Ek(max). 
 

The theory of Albert Einstein and the experiments of R. A. Millikan (1868 - 1953)) were in perfect agreement. 
 
 What the photoelectric equation says is this: If the frequency of the incoming light is less than the 
threshold frequency, fo, no electrons will be emitted no matter how intense the light. If the incoming light has 
frequency f > fo , then as the frequency increases, the maximum kinetic energy of the emitted electrons will 
increase in linear fashion. 
 
 When a photon collides with an electron, the energy of the photon is transferred to the electron. Since 
the electron is held to the metal by a Coulomb-type attractive force, some of the energy will be needed by the 
electron to get itself to the surface. This amount of energy is called the work function. If there is some energy 
left over, the electron will be emitted from the surface. If the incoming photon has too little energy to get an 
electron to the surface, then none will be emitted. If the incoming photon is greater than the work function, then 
electrons will be emitted from the surface with maximum kinetic energy Ek(max)  > 0. 
 

In 1921, Albert Einstein was awarded the Nobel physics prize for his treatise on the photoelectric effect. 

 
 


