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Fundamental ideas are at the heart of science and I am glad that, with students and other colleagues, we have made a difference.  I have appreciated the opportunity, provided by AECL and NRC, to carry out research.  Chalk River Laboratories, despite all the changes, is still a jumpy place to be, and I think the many scientists and students who visit us for neutron scattering experiments enjoy this.

The CAP Award is for my work in physics, neutron scattering and magnetism, yet I was trained in none of these.  I came from Aberdeen University, Scotland’s most northerly seat of learning founded in 1495.  There I was educated not in Physics but in Natural Philosophy.  Furthermore, when I went to Chalk River in 1965 —for only one year as I thought— I knew little about neutron scattering since I had studied X-rays for my doctorate.  Moreover I knew nothing of magnetism, at least not of the microscopic fundamentals that neutrons allow us to explore. 

· Even my high-school education was not specific to science.  I attended Aberdeen Grammar School where the rector demanded that we uphold the honour of the school by securing the top university bursary in classics.  At the age of sixteen, seven of us, who were already taking Latin, were summoned to the rector’s study and told that we must also take Greek and drop any modern subjects such as French or science so as to fit it in to our already tight schedules.  We had a year and a half to sit the exam!  I somehow managed to hang on to the science and also to get a good grounding in the classics.  In no way do I now regret this broader education, or the time I took off from school to play in the National Youth Orchestra.

· Several famous scientists were at Aberdeen University.  One was G.P Thomson discoverer of the electron.  Another was James Clerk Maxwell.  His interrupted stay at Aberdeen University was commemorated by a picture of Maxwell’s “Demon” inlaid in the floor of the entrance to the Natural Philosophy building.  In Aberdeen there were two Universities, the Protestant Marischal College, at which the young Clerk Maxwell was the professor, and the Roman Catholic King’s College, where an older, long-serving professor held sway.  To modernize the university the two colleges were merged in 1860.  There were now two professors for each department while only one was needed.  The university did what administrations always do, they chose the senior Natural Philosopher from King’s, good at teaching but whose name is no longer remembered, and fired the young Maxwell.  His first papers on electromagnetism were already underway.  So you have to be better than Maxwell to stay at Aberdeen University!  

Unlike Maxwell I left Aberdeen University of my own volition in 1965, but in 1997 I and the neutron scattering group to which I belonged were indeed fired, in this case by AECL, as government cuts led to the disappearance of several science programs from Chalk River Laboratories.  Fortunately we succeeded in transferring the neutron program to the National Research Council.  I want to pay tribute to the Canadian Association of Physicists, who played a pivotal role in ensuring the survival of Canada’s national neutron scattering program.  I hope the CAP will continue to work for national facilities and make the case for the Canadian Neutron Facility, a modern neutron source with a cold neutron laboratory to replace the ancient NRU (1957).  The CNF will attract, train and retain Canadian talent, and provide a research opportunity for the next 40 years for universities and industry.

I thank my many collaborators in Canada and abroad with whom it has been a delight to perform scientific research.  I also thank Jules Carbotte for assembling the case for this award.

· I came from a non-scientific family.  My father had been a rubber planter in Malaya and hoped I would become a chartered accountant.  Having been placed in a bank by his own banking father, he had forgotten how he himself escaped, as did his six brothers, from the confines of an Aberdeen office to a more exciting future in the Far East.  I should also thank my mother for bringing me down to earth.  She made clear to me how abstruse (and by implication irrelevant) was this physics research that we scientists value so highly.  As she could not remember the technical title of my thesis she used to tell her friends that I was doing my Ph.D. on “The Transmigration of Souls”.  Her friends laughed but did not seem surprised.  The only transmigration of souls I have witnessed is the metamorphoses of young scientists from students into leaders in their field.  One example is Thom Mason, who went from studying “exotic spin states” with me—a subject declared to be totally useless in a recent Review of Physics—to becoming Director of the world’s largest neutron project, the $2 billion Spallation Neutron Source now under construction at Oak Ridge.
· In no way do I accept that physics is irrelevant.  In a world where organisations and government are administered by accountants, to the detriment of creative policy and the worth of the individual, the pursuit of knowledge of the physical world around and within us is one of the highest goals that a society can fulfil.  Fundamental research in some quarters seems to be regarded as a nice thing to do if you can afford it, but otherwise it is just a drag on the bottom line.  Yet the understanding that comes from research has led over the long haul to the economic well being of nations, their rise and fall, and their ability to help their people and those of other nations.  Steve Ballmer, CEO of Microsoft, has said that the whole internet revolution and communications industry, with its enormous economic impact, can be traced directly to physics research.  He was not referring to accountant-driven short-term research or product development (some of which receives academic funding today), but to those who played with new materials half a century ago at Bell Laboratories for example.  These scientists invented the transistor because the behaviour of the material was interesting, not to make a short-term killing for themselves.  All of what we know in this field today rests squarely on research that is even older, a century and a half old.  In that era the young James Clerk Maxwell founded the modern theory of electricity and magnetism, but was found by his administration not suitable to teach the students of Aberdeen University.

· Students have been an inspiration to me.  I would not still be at Chalk River Laboratories if there were not a stream of talented students coming to the neutron scattering group to do part of their thesis work.  My advice to young scientists who find their results do not agree with theory is:

· check for systematic errors or blunders in collecting data – human error is pervasive so find the mote first in thine own eye;

· then publish the discrepancy, and do not hide it under the mattress;

· realise that more than half the time the theory will be wrong.

Students or post-docs who agree with these principles should join me as we start a new program between Oxford University and NRC, Chalk River, on quantum magnetism, superlayers and switches.  They should contact me at William.Buyers@nrc.ca.

My word of advice to universities and research organisations is one I give every year to our neutron group at Chalk River Laboratories: “Never believe your own publicity.”

In accepting the CAP Gold Medal, most of all I want to thank my wife Marilyn.  She has put up with missed meals, with late hours and with me for all of our married life.  I pay tribute to Marilyn and thank the Canadian Association of Physicists.
