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Ta'Lana Lapointe of Logan Lake Elementary School collects hydrogen gas for a chemistry 
experiment, at the BIG Little Science Centre. Ta’Lana was participating in Ken Schroeder’s 
Chemistry Show. Ta’Lana is in teacher Roy Style’s class.                      More photos Pages 8-9. 
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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 

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 60,000 visitors have 
enjoyed visits to the  

BIG Little Science Centre! 

This Newsletter is received by approximately 500 readers. 
Back issues of BIGScience can be viewed at 

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

 
 

 
Angela Kang, a science teacher at Westsyde Secondary 
School in Kamloops, has a unique ‘Hall Pass’ for students 
who ‘have to go’. One of her students donated the unique 
‘seat of learning’.  
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Atoine Archie received a $1,000 Foundation for Education and Advancement in Technology (FEAT)/First Nations 
Careers Council (FNCC) Bursary recently, at a special ASTTBC breakfast at the BIG Little Science Centre. Presenting 
the check are John Leech, AScT, Executive Director of ASTTBC and Larry Dyck, AScT, Transitions Manager, School 
of Trades and Technology, TRU. Atoine is studying Architectural and Engineering Technology at Thompson Rivers 
University. FEAT is the registered charitable organization of the Applied Science Technologists and Technicians of 
BC, a professional association of 9,500 technologists, technicians and technical specialists. For information on ASTTBC 
and technology careers go to www.asttbc.org. 

  

 
Annual General Meeting of the BIG Little Science Centre Society 

Gord Stewart, Executive Director 
 

The BIG Little Science Centre Society Annual General Meeting (AGM) will be on 
Wednesday November 18th, from 6:00 PM to 7:30 PM at the BIG Little Science Centre. 

  
There will be a pizza dinner (6:00PM) followed by AGM business, and then the 

BIG Little Science Centre Top Ten Demonstrations Show. 
 

Members please bring the whole family. We need to show large numbers of people at our AGM  
to access future funding for the BIG Little Science Centre. 

 
Non-Members are welcome. This is a perfect opportunity to see what the BIG Little Science Centre  

is about and to find out more about membership. 
 

There is no cost for the evening, but you must RSVP to Gord Stewart  
via E-mail at: gord@blscs.org ,  or by phone: 250 554 2572. 
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Niels Bohr (1885-1962) 
He won the Nobel Prize in 1922 for his Contributions to the Theory of Atomic Structure and 

Radiation Theory. He also Contributed Largely to the Development of Quantum Mechanics. 

Kip Anastasiou, Ph.D. 

 
Niels Bohr was born to a family of educators who lived in comparative wealth in Copenhagen. His mother was from a 
wealthy Jewish family and his father a professor of physiology.  Niels was an outstanding athlete and, though not as good 
as his brother who captained the Danish football (soccer) team to an Olympic silver medal, Niels remained athletically 
active almost to the end of his life, still skiing into his 70s. Although, surprisingly, he was always a slow thinker he was, 
even in youth, a profound thinker, as we would now say, often ‘outside the box’. His slowness and ‘outside-the-
boxedness’ often drove his adoring disciples to distraction but fortunately, it almost always became dazzlingly clear in the 
end. Perhaps the most attractive aspect of Bohr’s personality that attracted his teachers, colleagues and his students was 
his tenacious and gentle personality. (His students were never attracted by his incredibly boring presentation and in fact, 
apparently celebrated when he finally stopped teaching!) 
            As Niels entered university, he had a compelling interest in philosophy and was an enthusiastic follower of 
Spinosa and the great Danish philosopher Kierkegaard. However, he took a course in physics from a friend of his father 
who impressed him deeply with the delights and challenges of the subject. He also impressed Bohr with the international 
contributions on which the physics of the day was based, particularly the British contributions. Probably as a result, Niels 
developed a love of physics and all things English. Although he never forgot the ideas of Kierkegaard and his way of 
thinking, Niels happily decided to take his masters and doctors degrees in physics. 
            In 1905, the Danish Academy of Science offered a prize for the best paper on the subject of surface tension. Niels 
decided to enter the competition and planned a series of experiments that he carried out in his father’s physiology 
laboratory. To his delight, his paper won the gold medal, and it was published in England by the Royal Society in the 
Philosophical Magazine. Niels was now established in the minds of his professors as a student who might achieve 
greatness. 
            On completion of his doctoral thesis on the Electron Theory of Metals, Neils won a scholarship to study in 
England and he chose to work at the Cavendish Lab at Cambridge University. He wanted to work with the discoverer of 
the electron and Director of the Cavendish, J. J. Thomson. When he arrived in the fall of 1911, he went straight to the 
Cavendish and introduced himself to ‘J. J.’ (as he was always referred to). Niels then presented his thesis to him, asking if 
the great J. J. would please take some time to read it. Because Niels knew that science was involved in the pursuit of truth, 
J. J. wouldn’t be the slightest disconcerted that at the beginning of Bohr’s thesis, he was critical of J. J.’s work — and not 
just a little. To Niels surprise, a certain coolness descended on their relationship and the thesis took a long time to leave 
the bottom of the pile on J. J.’s desk. However, Neils persevered with his research, quite unsure why his relationship with 
J. J. was perhaps not the most cordial. 
            Fortunately, later that fall, Ernest Rutherford, then head of physics at Manchester University, came to visit the 
Cavendish. Rutherford had a wonderful ability to recognize a good prospect and invited Niels to work with him as soon as 
he was available in the spring. In March of 1912, Bohr moved to Manchester to begin what would become a lifelong 
happy cooperation with Ernest Rutherford. They visited and corresponded until the death of Rutherford. 
            Rutherford had already proposed some very astute ideas about the structure of the atom and these had impressed 
his assistant, Hans Geiger (of Geiger counter fame) but Bohr was enthralled by the ideas, and he soon suggested more 
details. Before he returned a year later to marry his betrothed Margrethe in Denmark, he had essentially completed what 
is known today as the ‘Bohr Atom’ for which he received the Nobel Prize. Rutherford was also impressed and an almost 
father and son relationship developed. 
            The ‘Bohr Atom’ developed from Bohr’s insight into the significance of the spectral lines produced by each of the 
elements. He correctly thought that they might have something to do with the electrons as they moved about the atom. He 
was able to calculate what their orbits must be and particularly for the element hydrogen. He correctly calculated that 
when the electrons gave off light energy, they were moving from one orbit to a lower one in the ‘planetary’ system and 
the energy released produced the spectral lines.  
 As he examined the elements having more than one electron, he found that the predicted spectral lines fitted or 
almost fitted the multiple orbital levels and multiple electrons, which according to the theory, were flitting back and forth 
between the various levels. 
 In the end, and within Bohr’s lifetime, it became clear that the model fitted hydrogen pretty well but fell short for 
the rest of the elements. For them the model is much more complicated. Nevertheless, the Bohr Atom made Niels Bohr 
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pretty well world famous. Since the early ideas, the concept of nuclear orbits has undergone enormous improvement, 
some of which was by his son, Aage, who won the Nobel in 1975 for his work on the nucleus. 
            Though he was world famous, Bohr was still only an instructor. A professorship in theoretical physics did not exist 
but he was working on it. Because of his fame, the king of Denmark asked him to come for an audience. Unfortunately, 
the king had him confused with his brother who captained the silver medal Danish Olympic soccer team. Instead of 
ignoring it or quickly correcting modestly, Bohr in his inimical (and boring) way, corrected the king in a manner that the 
king would never forget. (Bohr was colossally long winded about anything!)  Somehow, the audience was abruptly 
terminated and he never got to ask about the professorship and the institute for theoretical physics that he wanted. 
Eventually, in 1916, he accepted the newly created chair in theoretical physics and by offering to raise the money himself 
for the building, Bohr was given approval for an Institute for Theoretical Physics. Because of his fame, the money was 
raised quickly and the city donated a beautiful site next to a park. However, Niels was not a man to work efficiently, with 
literally hundreds of changes dropped on the long-suffering architect, the building was not completed until 1920. By then, 
the cycle of visitors and the wonderful new ideas had already begun to flow. 
            On a diet of moderately healthy Danish food, beer, port wine and rather mundane Tom Mix cowboy movies, 
discussion sessions among the fellows and the visitors developed the concepts of Quantum Mechanics (the physics of 
molecules, atoms, the nucleus and the interaction of its parts) to a degree that stunned the physics world. Almost all of the 
world’s great physicists made their way to Copenhagen to visit or to work with Bohr (known as the Pope of physics!) and 
the results which emerged from the exciting, and frustrating discussions and experiments shook the very foundations of 
physics. Those that didn’t visit corresponded and added their minds to those who spent time in Copenhagen with Bohr. 
Heisenberg, a very young German physicist developed the Uncertainty Principle to explain why physicists could measure 
the position but not the momentum of a particle or vice versa: the action of the observer prevented it. The idea that physics 
could be vague or uncertain bothered many physicists, not least the great Einstein. To his dying day, he tried to bridge the 
gap between Relativity and Quantum Mechanics to put some certainty into it. He failed. 
            Other aspects of Quantum Mechanics developed in Copenhagen were Correspondence (the idea that Classical 
Mechanics of Newton and Maxwell merge into the ideas of Quantum Mechanics) and Complementarity (the idea that an 
object, say a nuclear particle, can have several contradictory characteristics). There were many others, resulting in Bohr’s 
Institute becoming the world’s premier theoretical research institute. 
            With the approach of World War 2, Bohr and his institute became major instruments in the assistance and 
placement of scientists (mainly physicists and their families) and other prominent people escaping the terror that had 
gripped Nazi Germany and fascist Italy. During the war, he remained in Copenhagen as a symbol of Danish solidarity 
under the Nazis. He was half Jewish and even after an offer to be secreted out to England he remained until the order to 
arrest Danish Jews was leaked. He then travelled by fish boat to Sweden and then in the belly of a Mosquito bomber (he 
almost died because the helmet was too small for his enormous head so he didn’t hear the order to don the oxygen mask – 
fortunately the pilot realized he hadn’t and descended to a level at which he could survive) over to England. His family 
followed. 
            He was not very interested in working with the atom bomb project and spent his time lobbying for worldwide 
cooperation in arms control which he carried on for the rest of his fascinating and athletic life. 
            Niels and Margrethe had 6 boys, who were the joy of his life. Though very busy, he seemed to find time to carry 
out his sport enthusiasm with his boys. An avid sailor, he was caught in a storm and delayed until after dark and his oldest 
son was cast over board and lost. Another son, sadly, died very young. The remaining 4 boys had a wonderful life, with 
one or two of them travelling with their dad to all parts of the world and being part of a world famous family, even 
considered the ‘First Family of Denmark”, even living in the palatial home reserved for that honor. Niels Bohr was first a 
happy family man and then a physicist. 
 
 He died quietly in Copenhagen of a heart attack while resting, at the age of 77 in 1962. He will forever remain an 
enormous hero in the Danish nation. 
  
 
Sources: Moore. 1966. Niels Bohr: The Man, His Science and the World they Changed. Knopf. Lindley. 2008. Uncertainty: Einstein, 
Heisenberg, Bohr and the Struggle for the Soul of Physics. Anchor. Ottaviatii et al. 2004. Suspended Language: Niels Bohr’s life, 
discoveries, and the century he shaped. GT Labs. Whitaker.2006. Einstein, Bohr and the Quantum Dilemma.Cambridge. And many 
internet sources. 
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What is ‘Diaper Powder’? 
Gordon R. Gore 

 
 

    
 

We use ‘diaper powder’ for many demonstrations at the BIG Little Science Centre. What is the chemical in this water-
absorbing gel? Here is a quick primer on the chemistry of poly sodium propenoate, or ‘poly sodium acrylate’, also 
called sodium polyacrylate. 

Propane is C3H8.                              Propene is C3H6 . 

        
Propenoic acid (below) is  C2H3COOH or CH2CHCOOH.  It is also called acrylic acid. 

 
Sodium propenoate (below) is a ‘salt’ of propenoic acid. It is also called sodium acrylate. 

 
Chains of repeating units of sodium propenoate make up a coiled polymer called poly sodium propenoate, also called 
poly sodium acrylate, or most often, sodium polyacrylate.
 

 n 
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This is a small section of the polymer, sodium polyacrylate: 

 

 
�         �              �              �  �   �   �  

                                                                         
 
 ‘Dry’ poly sodium polyacrylate molecules exist as randomly coiled molecules. When water is added to sodium 
polyacrylate, the polymer chain tends to uncoil more, since the negative oxygen atoms repel each other. Water molecules 
attracted to the negative oxygen atoms cause the polymer to swell to many times its original size. This is why the original 
small bit of gel becomes enlarged. The positive sodium ions (Na+) are still in the water, but polar water molecules 
(HOH) are far more numerous and have a strong attraction. The hydrogen ends of the polar water molecules (HOH) are 
attracted to the negatively charged oxygen atoms (O-) on the polyacrylate ions. The process is called hydrogen bonding.  
 
 Sodium polyacrylate is used in baby diapers, because of its hydrophyllic (water-loving) property. It will soak up 
several hundred times its volume of water. It is also used for cleaning up spills in hospitals, in agriculture, and for making 
fake snow. 
 
 The water-soaked gel can be returned to its original state by simply adding table salt, NaCl. Both the sodium ion 
(Na+) and the chloride ion (Cl-) attract polar water molecules away from the polymer. The gel becomes ‘liquefied’, and 
can be poured down the drain. 
 
 Polyacrylamide is similar to sodium polyacrylate, but instead of a sodium ion (Na+) and a negative oxygen 
atom in the polymer, there is an amino group (—NH2).  
 
 ‘Jelly Marbles��’ and ‘Jelly Cubes� ’ are made of polyacrylamide. (See recent issues 143 and 144 of 

BIGScience.) Polyacrylamide is made of repeating units of (— CH2CHCONH2—)n . 
 

 

 

For more information on superabsorbers, see: 
 

http://www.geocities.com/boogerhollow11/superabsorbe.html 
 

http://www.gcsescience.com/o69.htm 
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Logan Lake Elementary School Visit 

Teachers: Anne Christiansen and Roy Styles 
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Thank You! 
 

        
 

               

 
 

    

        
 

A clip from the website: "Welcome to the WHERE Challenge! The Challenge is a national contest endorsed by the 
Canadian Earth Sciences community that asks students aged 10 - 14 years to discover the answers to these questions: 
What on Earth is in your stuff and WHERE on Earth does it come from? There are thousands of dollars in regional and 
national prizes to be won and you can enter as a group, an individual or a school. All you have to do is use your 
imagination and dig up some interesting facts about your stuff." 

 

Alex Dent (Parkcrest Elementary) challenges the neodymium magnets . 
 

    
 

        What could be hard about this. I just               Why is this so difficult to do? 

        have to push these two magnets together. 
 

The Applied Science Technologists and Technicians of 
British Columbia (ASTTBC) have made a very generous 
donation of $5,000 to the BIG Little Science Centre. 
 

The Aurora Rotary Club of Kamloops will sponsor 
Invitational Science Camp 7 for Elementary students, on 
Monday December 7 2009. 
 

(This camp is already fully booked.) 

 

Notice from Kamloops Exploration Group 
Geology Contest for Students Ages 10 to 14 

LINK FOR THE CONTEST INFORMATION: 
http://w w w.earthsciencescanada.com/where/ 


