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In the 1950s, physicists at Canada’s Chalk River Laboratories, led by

Bertram Brockhouse, developed an important new method that

revealed the positions of atoms and how they move in materials.

With his colleagues, Brockhouse — who would later share a Nobel

Prize in Physics for his work — helped create a technique called

neutron scattering, and specifically gave birth to neutron

spectroscopy.

By directing a beam of neutrons at a sample material and measuring

how the neutrons ricocheted off the atoms, and how they slowed

down and sped up in the process, Brockhouse made it possible to

look into materials and understand their atomic architecture and

dynamics.

These pioneering neutron-scattering developments, first established

at Chalk River’s National Research Universal (NRU) reactor in

eastern Ontario and further developed at the McMaster Nuclear

Reactor in Hamilton, Ont., were a creation of basic science.

What motivated Brockhouse (who joined the faculty at McMaster

University in 1962) and his contemporaries was to understand the

possibilities of neutron beam technology.
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Today, neutron-scattering is recognized as an essential tool for

understanding the structure and dynamics of materials, part of a

suite of complementary techniques including synchrotron radiation

and electron microscopy.

Some 60 years later, the discovery made by scientists at the Chalk

River Laboratories is producing major scientific advances and

delivering huge economic benefits all over the world.

Canada’s scientific and economic competitors, including the United

States, the European Union, Japan, Australia and China, have

developed and are making new investments in stand-alone neutron-

scattering facilities. They do so frequently with the assistance of the

Canadians who still know the technology best.

They are investing billions of dollars to access the information that

neutron scattering alone can provide. That will allow them to

understand, develop and perfect materials, from superconductors

(materials with no electrical resistance) to auto parts, towards

improving the quality of life for people everywhere.

Neutron scattering played an important part, for example, in the 1988

discovery of a scientific curiosity called giant magnetoresistance. By

1994, that basic science discovery, later recognized with the 2007

Nobel Prize in Physics, had become the platform of choice for data

storage in our computers, tablets and cellphones.

Future in doubt in Canada

While neutron scattering continues to grow in importance and

Canada enjoys international recognition as its ancestral home, its

future here in Canada is nonetheless very much in doubt.

The NRU reactor at Chalk River, where the bulk of Canada’s

neutron-scattering work has traditionally been done, is set to close in

March. There’s no foreseeable replacement.

Besides the issue of the cost to operate the NRU reactor as a source

of neutron beams — the stated reason for closing the reactor — an

underlying truth is that scientific infrastructure requires investment to

keep it current.

And the neutron-scattering infrastructure at Chalk River has receded

from the forefront for some time due to a lack of consistent renewal.

Canadian scientists have coped by expanding their access to newer,

foreign neutron facilities, but there is little doubt that our wonderful

legacy in this science, one that brought the Nobel Prize to Canada,

has been hollowed out over time.

While neutron scattering is itself more important than ever, the

generation of Canadian scientists who inherited and maintained the

Get the latest news in your mailbox as
it happens

Sign Up

E M A I L  N E W S L E T T E R S

https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjstzurJo8bkDjkh4B8yhMWv6OfPSH-tSi3CYYXFnaxTiJKS0q5cUmNUS7VUxeEwzA9WET5aQ556efSrkCHg3m0Ho9p_UYYANOugX4ux_s_iJI7MfhCJ2V1IF4xVcVrB3M275JyWLh4bohmHXOLMh57ZA6t8_xpzt4Jh1n6wjcCbPy0kMQOCrdib1H7HhnVNFVigaJEOE3uDL91K6RmuenpG8mxYdkElfWenNMl3LtRzmXKZpZwQui81047SBSiE95nlobhAoNUKAJ45VnmtmyefRFgLZcJgDiwyNb4PFLIaKBZ2YPHnIqXjYFo1ZtqS609PPZQPxdl11nU2zc6swQCDdZ2P18DsGbohREnAhLtwimWqBTDYKj-6UI-8dTvWt15_7Xm5HUt6xVg50haWHiplHjQgLsuljquW5pQB7WRKmV0tFXasBRehpooP_I0m5wtzfFa3mrXQbBA4DwrAXdQnd6nRqDTBYOHyrv8gqwaamW59asY8ZjfpyJi0Gs6HpDbiHO0jTdvCOdJcembWvggWrbbD1g939qQggRxXrdHVWvEqDmBgDLA5QIgTL72q6yw0fmnD_KcB74mePBzDg2MYw_avOo-16mVJmBRI0UdLmbPfq1aHucbkMdSEKEeW7uB_6DlJEhnbri4ZKwa9Tst_I8eYOUhyn_jHRtw7MRu2K_8KGri9BMVADH8CSR1o0u7USRnt696pTVOKQhmlD_4QT-GWQMoVgmp3rzBt7rb4Rk2aMl47RTgMJLG5FPKtOOtfm5GWua0sWMrijy7t4QCQYItPJdvNeR3tdvlwwtbzcKyLwfw403flj_0VjeQIDBsr09unI0NAe-wzBTZTAwzxwlDEvBelptn6eSzdM12aDDhwyYFtaxvZ1jXNPuiTNAC3HtyF149vErnSlhQvRzc2nNoTXHQ0ddS_c-zo&sai=AMfl-YT0-Ht70XO_53AtpOg5S88bqJhtiOvlHnqMUELlbt3AY2XBCPUWXatmLOpgi_oDAJfJONNt97GWIn4ic2sAt8-VpUoG-cGwwaLj&sig=Cg0ArKJSzN024ZkCsLX9&urlfix=1&adurl=https://www.ontario.ca/page/completing-your-accessibility-compliance-report%3Futm_source%3DPHD_Programmatic%26utm_medium%3DBanner%26utm_campaign%3DAccessibility_Compliance%26utm_content%3D300x250_-_En_En
https://adclick.g.doubleclick.net/pcs/click?xai=AKAOjsvjNcR2qPz7qn2Srp7MHBxg3duheg8nnnBCsXBwMS9WURbFPgn0Vx0IrhfuGJD6bSaLxJxJwtYyqE0Nbct1m51gJEfKla0hOkUYJCpxwRSMMJ1k9j91g0ejcmAML4n4P5pTjiiIbSv3ZoFGcCb3iTQQjAl28alJMDBXNRoWklw6mixoNLfbM5KVGKzSv9o7Xp_uKSkL645TuODbNm9TlveDDUgI8_3Oiju85B4ZfrrCvNhsDUv-j0uEe7ezaLOt1Mka-_aiG2zlqxjcJBXZ5nI75MBox3FQ52P0poepxbYPLmWc4ZJlAuNko-IybeYglutMQKMyGBsH7OMtpfvqjj7zmhO2Rd5kzkTkzifltGlxtkJhXox4WMXdFBXBWgO6WmTLQBOCxJu7IgR-bKHaHEKxMIc_TW9mp1koteGww3d65Fki6mgqsxgL6NNTFdV_GJg7N-7yEtBW9O2sdmRu8ccWp4SZVfZvJmSFwJABBjHoFB5ZyT053SdsAPwAfxJNW_ZqEhD-JaVrqVIEa6juG9ty9J_l1qpyjFIMDoqsWgZOM9PccFM0jonxQZTqvMAvKgATxXnfTPYtX6FJd_T4EdUMhc94H3lGaTE4W9d5V8-GBvU7xK_3k_J3sJfcWkDQYKIVe_sje1IL5e86D6jAYclRNMW9yqt9LjiW2m-WdrAKYNH0yyislJom8Gh1iSRJv9Snyc4RkjUq-4wbfZ27-K0Dakxw2Nc5x3dhybeLS1TR7v2YmDvzTjxr6sCl4fcQMvmdn8hXlbaHTgPaJ71bTG2Z8iZRW7--7w40y6fv-laxnyxfXplfyPtL8ULpNyk7grR2muL3cXSwahNgWHsDvGkRdJD8LVZ-bcVfaD7xHiQgfdJa-xQkNymzgPaSNqfEBv8rAJqlf2Ssf77uJyCYnaQkD1lABZq5Niufe5dy-IRbBSGWjovH0OLXF5tfrpEOCsF_jCQ&sai=AMfl-YQYv7Qz2oV_ON_xUD743L8Lb1gLvV7XXFXdM9m01TJggv4aoQnxj2umEvc277Fys1VBFgMxOcN4E_5MlB97INaMWxPjc-98hcpk&sig=Cg0ArKJSzPzK3a2esNRP&urlfix=1&adurl=https://www.audible.ca/lp/display-1%3Fsource_code%3DHNSGBBN083117000C


9/28/2017 Why Canada must not be shut out of the neutron technology it invented | National Post

http://nationalpost.com/pmn/news-pmn/why-canada-must-not-be-shut-out-of-the-neutron-technology-it-invented 3/5

legacy of neutron scattering has less reason to stay here.

We invented this game, and now we’re on the sidelines.

A realistic alternative

McMaster University and the University of Saskatchewan have

formed the Canadian Neutron Initiative because we believe there is

both a strong reason to maintain Canada’s proud place in this

important field and a practical alternative to make it happen.

Today, the federal government spends more than $100 million

annually to operate the NRU reactor at Chalk River. For about a fifth

of that cost, we propose that Canada invest strategically in the

neutron facilities of our international partners and in exploiting the

neutron-scattering capabilities of the McMaster Nuclear Reactor.

This would guarantee Canadian scientists access to neutron-

scattering infrastructure to keep our country at the forefront of this

key scientific capability until the federal government can consider the

larger possibility of building a stand-alone neutron-scattering facility.

Although it started operating in 1959, the McMaster Nuclear Reactor

is expected to remain viable for many years, in part due to the fact

that it’s a relatively low-power reactor.

Today, McMaster is building a new $9 million facility that will tap

neutron beams from its reactor to re-establish some of the work that

will be lost at Chalk River.

Time to increase science spending

This will not only generate unique and exciting science, but it will

also help us buy time during the five to 10 years it would take for

Canada to fully establish foreign partnerships and consider a stand-

alone neutron source that would compete globally.

And the McMaster Nuclear Reactor has capacity for even greater

neutron innovation.

Canada already punches above its weight in international science,

but its spending on science is well below its weight. The Canadian

Neutron Initiative is proposing an investment that will pay off.

The ability to perform materials research with neutron beams is

something that Canadian industrial, government and academic

researchers absolutely require to be competitive, and we need it

now.

Unless this type of initiative is successful, Canada won’t be.

——


