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February 10, 2017
Re: An account of Professor Krzysztof Ruebenbauer's activities at McMaster University, Hamilton, Ontario,  Canada, 1978-1980.

Dear ...,


I am delighted to provide an account of Professor Krzysztof Ruebenbauer's scientific activities at McMaster University during his two year stay (1978-1980), and the lasting effects of his activities after he returned to Kraków, as well as my personal interactions with him.

My name is Georges Dénès.  I carried out my post high school studies at the Université de Rennes I, In Rennes, France, where I earned my B.Sc. in chemistry in 1971, my M.Sc. in inorganic solid state chemistry in 1973 and my PhD in solid state chemistry in 1978. My PhD work consisted in a detailed study of SnF2 tin(II)  fluoride (stannous fluoride). I discovered and studied in detail three solid state phase transitions in SnF2, I carried out a full structural analysis of the three phases, and I also studied some of their physical properties, in particular the fluoride ion conductivity. While I was carrying out my PhD work, literature search revealed to me that Mössbauer spectroscopy was a very useful method that was used to study tin compounds, and tin has a Mössbauer nuclide, 119Sn, that is Mössbauer active, and it is the second best Mössbauer isotope, although far behind the very best, 57Fe. There was no Mössbauer spectroscopist in my university, so this method was not taught. However, some other researchers from my university were working on iron-containing compounds, and they were starting to develop collaborations with 57Fe Mössbauer spectroscopy laboratories elsewhere in France. After defending my PhD thesis, I decided to look for a laboratory where I could carry out a Mössbauer study of SnF2 versus temperature, in the light of the phase transitions I discovered earlier. I quickly came to the conclusion that McMaster university, in Hamilton, Ontario, Canada, would be the best place by very far. The chemistry department had a vibrant Mössbauer spectroscopy laboratory, headed by Professor T. Birchall. A significant amount of the work produced by the laboratory was on tin chemistry, some of which were derivatives of SnF2. This laboratory seemed best to me. In addition, two other professors at McMaster were of the highest importance to me. First, Prof. R.G. Gillespie, a worldwide well know chemist, was one of the inventors of the VSEPR model, a model for predicting molecular structure, that had been of prime importance to me during my PhD work for understanding the coordination of tin in the three phases of SnF2. Second, there was Prof. I.D. Brown, an internationally well known crystallographer in the Physics Department. His models of solid structures, with application of the VSEPR model to solids was also essential in my PhD work.

I was a researcher at the CNRS (Centre National de la Recherche Scientifique, France) in Rennes, therefore I was able to get a joint CNRS-NRC (National Research Council, Canada) grant to come to Canada, and I was also awarded a NATO fellowship, so I joined Prof. Birchall's laboratory on September 1, 1979. I was counting on a great collaboration with Prof. Birchall, and very enlightening discussions with Profs. Gillespie and Brown. However, what I didn't know was that the best was yet to come. When I joined Prof. Birchall's Mössbauer spectroscopy laboratory, I met Dr. Krzysztof Ruebenbauer for the first time. I knew his name because I had read his publication on the design of a new computer program to fit Mössbauer spectra. Krzysztof was going to be my desk neighbor for the rest of his stay in the lab, and that was undoubtedly the best thing that could ever has happened to me, professionally speaking, with long lasting effects throughout my whole career. My first impression of him, and it still stands, was of someone who is a walking encyclopedia, who knows everything and is always willing to help, and doing it so efficiently. No matter what you ask him, he knows the answer. Since I am a chemist, not a physicist, and he is a physicist, I have been faced often with questions regarding physics issues. He knows everything and he always provides me with clear, well detailed answers, supported by appropriate equations and all relevant information. Under Krzysztof's constant guidance, I learned plenty about Mössbauer spectroscopy that I would have never well understood, or even never heard about, hadn't he be there, such as the Goldanskii-Karyagin effect, that was going to be very important soon after in the interpretation of the results on α−SnF2, and also the use of the interpretation of the Mössbauer spectra of highly oriented polycrystalline samples in the light of single crystal results. The latter opened up to me the use of data of superionic α−PbSnF4 from samples suffering from an extreme case of preferred orientation. In my training as a solid state chemist, I learned quickly that preferred orientation is a curse since one needs randomly oriented polycrystalline samples, particularly for structural studies by X-ray or neutron diffraction, and it was impossible to reduce significantly the preferred orientation of α−PbSnF4. I discovered later that milling it results in an order-disorder phase transition with formation of a disordered nanophase, instead of a randomly oriented sample with the original ordered structure. The Goldanskii-Karyagin effect and the use of highly oriented polycrystalline samples are just two examples from a long list of benefits that I gained from working with Krzysztof. With respect to the interpretation of the Goldanskii-Karyagin effect in α−SnF2, Krzysztof carried out a full theoretical analysis of the effect of the thermal vibrations on the spectrum asymmetry by a general treatment of dynamic thermal ellipsoids in Mössbauer spectroscopy. Then, he complemented his theoretical work by going to the ILL (Institut Laue-Langevin) to carry out neutron diffraction on a single crystal of α−SnF2 versus temperature, and participating very actively in the measurements and the interpretation of the data. Then, he used his theoretical analysis of the thermal vibrations obtained from neutron diffraction to calculate the g11 Goldanskii-Karyagin parameter versus temperature and compare to the results obtained by Mössbauer spectroscopy. The two sets of results correlated very well. This was the first time such an analysis had been done. Another of my research projects at McMaster university also benefited greatly from Krzysztof's incredible scientific expertise. While I was at McMaster university, I discovered a new form of nanocrystalline Fe(OH)3 iron(III) hydroxide (ferric hydroxide). Krzysztof contributed enormously to the interpretation of the 57Fe Mössbauer spectra versus temperature. The compound is superparamagnetic at ambient temperature and shows hyperfine magnetic field distribution at cryogenic temperatures. These infrequent magnetic properties and their effect on the Mössbauer spectrum were unknown to me at that time. Without Krzysztof's expert contribution, I would have never been able to make a full interpretation of the data. When I left McMaster university to take up a faculty position at Concordia university, in Montréal, Québec, Canada, Krzysztof's help for setting my own Mössbauer laboratory was invaluable, especially that I was setting up my laboratory with limited funds, hence I was unable to buy a "ready to use" system. I could not have done it without Krzysztof's very precious advice on what equipment to get for my specific needs and how to set them up. In addition, throughout my carrier at Concordia university, he has continued to provide me with an incredible amount of information and advice regarding Mössbauer equipment and software, and data interpetation.

In addition to my own collaboration with Krzysztof, I must mention his other activities at McMaster university, that were very numerous and beneficial to many at McMaster university who had a need for Mössbauer spectroscopy. These included, not just Prof. Birchall's laboratory, but also many in the Materials Research Institute, including Prof. John Greedan's laboratory on the solid state chemistry of lanthanides, and also some in metallurgy and in geology. Here is the list of his numerous achievements in that regard:
  1.  He developped a leading software, the General Mössbauer Fitting Program (GMFP), to fit Mössbauer spectra. This was a very comprehensive program, applicable for data collected for any nuclear transition, in contrast with existing programs, and a large number of physical parameters were fittable. Later, he continued making the program more complete and it has resulted in Mosgraf-2009, the most complete software in the whole world to analyze Mössbauer spectra.
  2. He contributed very significantly to the development of the Mössbauer Laboratory at McMaster University, Hamilton, ON, Canada, making it at the time the most important Mössbauer laboratory in Canada and one of the leading laboratories in North America.

  3. He introduced interferometric calibration methods at the McMaster laboratory.

  4. He contributed very heavily to the development of the 127I and 129I (short lifetime of 70 minutes) high spin spectroscopy, using the nuclear reactor available on-site to produce the sources.
  5. He also performed detailed studies of the magnetism in tin-based Heusler alloys by use of 119Sn Mössbauer spectroscopy.

  5. In addition, he also contributed to industrially oriented research by using 57Fe Mössbauer spectroscopy for the development of a project concerned with the identification of oil bearing shales in Canada.

In summary, Krzysztof Ruebenbauer's achievements at McMaster university were so huge and diverse that it is hard to give a complete list and to show the widespread impact they had on the science of Mössbauer spectroscopy and its applications in a very wide range of areas, from solid state physics to solid state chemistry, metallurgy, geology and many more.

Please, do not hesitate to get in touch with me, should you require further information or clarifications about Professor Krzysztof Ruebenbauer's scientific activity at McMaster University.


Sincerely yours,








 Georges Y.M. DÉNÈS 
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