Selected Publications of Wilbur C. Bigelow

I have a total of over eighty publications, however the full list makes rather dreary reading; therefore I have picked out only the more important and interesting ones to list here.

Book:  I figured that anyone who had been a Professor at a major University for nearly forty years ought to be able to write a book, and so I did:

Wilbur C. Bigelow, Vacuum Methods in Electron Microscopy, Vol 15. Physical Methods in Electron Microscopy. Audrey M. Glauert, Ed., Portland Press, London, 1949, 492 pages, ISBN 1 85578 052 6    

And I wrote a chapter for someone else’s book:

Electron Diffraction, W. C. Bigelow, Ch. 11 in Physical Methods for Chemical Analysis,  W. G. Berl Editor, Academic Press, New York, pp. 619-59 (1959)

Oleophobic monolayerws:  Both were a waste of time and effort. However, I was very fortunate to work at the Naval Research Lab. under Dr. W. A. Zisman during WWII, and to be included as a coauthor on two papers describing his discovery and characterization of the adsorption of polar molecules from oil solutions to form films not wetted by the oil, thus providing a method for making non-spreading lubricating oils

Oleophobic Monolayers I. Films adsorbed from Solution in Non-Polar Liquids, W. C. Bigelow, D. L. Pickett, and W. A. Zisman, J. Colloid Science, Vol. 1, pp. 513 –38 (1946)

Oleophobic Monolayers II. Temperature Effects and Energy of Adsorption, W. C. Bigelow, E. Glass, and W. A. Zisman, J. Colloid Science, Vol. 2, pp. 563 – 91 (1947)

Variation of Contact Angle and Structure with Molecular Length and Surface Density of Adsorbed Films of Fatty Acids, W. C. Bigelow and L. O. Brockway, J. Colloid Science, Vol. 11, pp. 60 – 68 (1956)  (My Ph.D. Thesis research)

Heat-resistant alloys:  Working with Professors L. O. Brockway and  J. W. Freeman I produced several papers showing the first micrographs of the precipitate phase responsible for the unusual high temperature strength of nickel-base alloys, determining its structural characteristics, and demonstrating its unusual coherence with the matrix phase

An Electron metallographic Study of the Precipitation-Hardening Process in Commercial Nickel-Base Alloys, W. C. Bigelow, J. A. Amy, C. L. Corey and J. W. Freeman, Symposium on Advances in Electron Metallography, ASTM Special Technical Publication 245, American Society for Testing Materials, Philadelphia, 1958, pp. 73-87.

The Application of Electron Diffraction and Electron Microscopy in Studies of Minor Phases of Heat-Resistant Alloys, W. C. Bigelow, L. O. Brockway and J. W. Freeman, ibid, pp. 88 - 98 

The effect of High Temperature Aging on the Development of Minor Phases in An Age-Hardening Nickel-Base Alloy, W. C. Bigelow, J. A. Amy, and L. O. Brockway, Trans. Metallurgical Society of AIME, Vol. 212, pp. 543 – 49, 1958
Electron Microscopic Identification of the ’ Phase of Nickel-Base Alloys, W. C. Bigelow, J. A. Amy, and L. O. Brockway, Proc. Amer. Soc. Testing Materials, Phila., Vol. 56, pp.949 – 55 (1956)  (The first micrographs of this important phase)

Crystallographic Structure and Orientation of the ’ Phase in Four Commercial Nickel-Base Alloys, J. A. Amy and W. C. Bigelow, Technical Report No. 57-247, Wright Air Development Center, Wright Patterson Air Force Base, Ohio, July 1957, 12 pages.

Slip Lines in a Precipitation-Hardened Nickel-Base Alloy, G. I.  Madden, D. L. Sponseller, and W. C. Bigelow, ASTM Special Tech. Pub. No. 317, Amer. Soc. Testing Materials., Phila. pp. 150-54 (1962)

An Electron Metallographic Investigation of the Minor Phases of 16-25-6 Alloy, W. C. Bigelow and L. O. Brockway, Proc. International Conf. on Electron Microscopy, London, 1954, Royal Microscopical Soc., London, 1956. pp. 189-94
The Development of Electron Microscopic Methods for the Study of Metals, W. C. Bigelow,  ASTM Special Tech. Pub. No. 317, Amer. Soc. Testing Materials., Phila. (1962). pp. 58-139
 Powder Diffraction Data Indexes:   In collaboration with Prof .J. V. Smith, of the University of  Chicago. I published several papers describing several years’ work developing new methods for identifying crystalline materials by powder diffraction methods using the Indexes for Crystallographic Powder Data File 

Activities of the Joint Committee on Chemical Analysis by Powder Diffraction Methods II: A Study of the Problem of Providing Reference Data for Electron Diffraction,  W. C. Bigelow and Karl E. Beu, in Scientific Information in the Fields of Crystallography and Solid State Physics, Crystallographic Society of Japan, Tokyo, pp.100-104 (1962)

[A presentation at an International Meeting in Japan]

Description of the Development and Construction of the Matthews and Fink Indexes to the Powder Diffraction Data File, and Suggestions Concerning the Use of these Indexes, W. C. Bigelow and J. V. Smith, ASTM Sped. Tech. Pub. 48-Me. Amer. Soc. Testing Materials, Phila., (1963)

Two New Indexes to the Powder Diffraction Data File, W. C. Bigelow and J. V. Smith, ASTM Spec. Tech. Pub. 372, Amer. Soc. Testing Mat’ls.,  Phila. pp. 54-89, (1965)

Recommended Procedures for Using the Fink Index to the Powder Diffraction Data File, W. C. Bigelow and J. V. Smith, in Fink Index to the Powder Diffraction Data File, Joint Committee for Powder Diffraction Standards, Swarthmore, Pa., (1966)

Instruction Guide for the Matthews Coordinate Index, W. C. Bigelow, Amer. Soc. Testing Mat’ls., Phila. 1968, 52 pp.

Dental Materials:   Collaboration with Prof. Asgar of the Dental School produced several papers describing studies of Dental Alloys:

Electron Microscopy of Gold Solder Joints, M. K. El-Ebrashi, K. Asgar, and W. C. Bigelow,  J. Dental Research, Vol 47, No. 1, pp.5-11  (1969)

A New Dental Superalloy System III: Microstructure and Phase Transformations, H. Mohammed, K. Asgar, W. C. Bigelow, J. Dental Res., Vol. 52, No. 1, pp. 151-56, (1973)

Microstructure of a CoCrNiTa Dental Alloy, Anne P. Rowe and W. C. Bigelow, Proc. Thirty First Annual Meeting of the Electron Microscopy Society of America, C. J. Arceneau, Editor, Claitors, Baton Rouge, pp. 170-71, (1973)

Effect of Tantalum Additions to a Co-Cr-Ni Dental Alloy, Anne P. Rowe, K. Asgar, and W. C. Bigelow, J. Dental Res., Vol. 53, No. 2, pp. 325-33, (1974)  (Anne’s PhD thesis research)

A Promising Technique for Porcelain-Metal Bonding: Reactive Ion Plating of Intermediate Layers, L. F. Allard, K. Asgar, L. O. Brockway and W. C. Bigelow, J. Dental Res., Spec. Issue A, Jan. 1979, Paper No. 694

The Effect of Reactive Ion Plated Oxides on Porcelain-Metal Bonding,  L. F. Allard, K. Asgar and W. C. Bigelow, J. Dental Res., Special Issue A, Jan. 1981, Paper No. 837 (Allard’s PhD thesis research)
Silica in Plant Tissues:   I introduced Prof. Kaufman, of our Botany Department, to the technique of electron microbeam x-ray spectrochemical analysis. Using it he became a recognized authority on the distribution of heavy elements in plant tissues and I became coauthor with him on nineteen papers. Here are the first five:

Silica in Developing Epidermal Cells of Avena Internodes: Electron Microprobe Analysis, P. B. Kaufman, L. B. Petering, F. B. Drogosz, and W. C. Bigelow, Science, Vol.166, pp. 1015-17 (1969)

Electron Microprobe Analysis of Silica in Epidermal Cells of Equisetum, P. B. Kaufman, R. Schmid, N. S. Ghosheh and W. C. Bigelow, Amer. J. Botany, Vol. 58, No. 4, pp. 309-16, (1971)

Electron Probe Analysis of Silicon and Other Elements in Leaf Epidermal Cells of the Rice Plant, S. L. Soni, P. B. Kaufman and W. C. Bigelow, Amer. J. Botany, Vol. 59, No. 1, pp.38-42 (1972)

Electron Microprobe Analysis of Silicon and Other Elements in Developing Silica Cells of the Leaf and Internode of Cyperus alternifolius, S. L. Soni, P. B. Kaufman and W. C. Bigelow, Annals of Botany, Vol. 36, No. 146, June 1972, pp. 611-19.

Scanning Electron Microscopic Analysis of the Leaf and Intermodal Epidermis of the Rice Plant, P. B. Kaufman, S. J. Soni, N. S. Gosheh and W. C. Bigelow, Phytomorphology, Vol. 21, Nos. 1 & 2, March – June, 1973, pp.52-58

Numerous Other Topics: As director of the Electron Microbeam Analysis Laboratory I got involved in a lot of different research projects. Here are some examples

:Electron Microscopic Studies of Growth Structures in Hexagonal Ferrites, J. Drobek, R. G. Wells, and W. C. Bigelow, J. Amer. Ceramic Soc, Vol. 44, 1969, pp 262-64

A Technique for Removing Plastic Backing Films in the Preparation of Electron Microscope Specimens, T. F. Beals and W. C. Bigelow, Symposium on Advances in Electron Metallography and Electron Microprobe Analysis, ASTM Tech. Pub. 317, Amer. Soc. For Testing Materials, Phila, 1962, pp. 155-59

Microhardness of TiO2-Nb2O5 Solid Solutions, T.  Y. Tien, J.  J.  Rosen, W.  C.  Bigelow and  V. Sanvordanker. J. Amer. Ceramic Soc., Vol. 52, No. 9, Sept. 1969, pp. 520-25.

A System for Protecting an Oil Diffusion Pump Against Failure of the Mechanical Fore Pump, the Cooling Water, or the Electricity, W. C. Bigelow, F. B. Drogosz, and  S. Nitschke, Proc. Electron Microscopy Soc. of Amer. 1970, pp. 344-45

Dross in Ductile Iron – Entrapment and Fluxing Experiments, P. K. Trojan, Y. Matsubara, R. A. Flinn and W. C. Bigelow, Amer. Foundrymen’s Soc. Trans., Vol. 79. 19971, pp. 589-93

Kllyite, a New Mn-Al Member of the Serpentine Group from Bald Knob , S. C .and New Data on Grovesite, D. R. Peacor, E. E. Essene, W. B. Simmons, and W. C. Bigelow, Amer. Mineralogist, Vol. 59, 1974, pp. 1153-56

Scanning Electron Microscopy and Microdissection of Single Drosophila Cells,T. M. Rizki, L. F. Allard, R. M. Rizki, and W. C. Bigelow, Proc. Electron Microscopy Soc. of Amer., Claitors, Baton Rouge, 1975, pp.   610-11  (We installed a micromanipulator inside the SEM)

Micromanipulation of Tissues and Cells of the Drosophila Larvae in the SEM, Y.M. Rizki, R. M. Rizki, L. F. Allard and W. C. Bigelow, Scanning Electron Microscopy/1976, Ill. Inst. of Technology Res. Institute, Chicago, 1976, pp. 611-18

Mechanism of the Desulfurization of Liquid Iron-Carbon Alloys with Solid CaC2 and CaO, M. Talballa, P. K. Trojan, L. O. Brockway, R. A. Flinn and W. C. Bigelow, Amer. Foyndrymen’s Soc. Trans., Vol. 84, 1976, pp. 775-86  (Talballa’s PhD thesis researdh)

Comparative Micromorphology of Spore and Elater Ornamentation in Blasia  Pusilla, Jane Taylor, Gordon J. LeVee, Peggie Hollingsworth and W. C. Bigelow, Michigan Botanist, Vol. 12, 1973, pp. 129-32

Scanning Electron Microscopy of Liverwort Spores and Elaters, Jane Taylor, Peggie Hollingsworth and W. C. Bigelow, Byrologist, Vol. 77, No. 3, Fall 1974, pp.281-327

A Biological Standard for Electron Microprobe Analysis of Intracellular Silicon Concentrations, V.S. Scottiurai, R. L. Malvin, L. F. Allard and W. C. Bigelow, J. Histochem. and Cytochem.,Vol. 24, No. 6, 1976, pp. 749-51

Accurate Quantitative Analysis of Oxy-Nitrides Using Sialons as Standards, A. J. Mardinly, and W. C. Bigelow, Proc. Eighth Ann. Conf. on X-ray Optics and Microanalysis, Boston, 1977. pp. 155A-E

An Imprived Aperture System and Alignment Procedure for ARL EMX-SM Electron Microprobes, L. F. Allard and W. C. Bigelow, ibid. pp. 23A-E
Scanning Transmission Electron Microscopy of Polymer Single Crystals, L. F. Allard, S. J. Krause and W. C. Bigelow, Proc. Electron Microscopy Soc of Amer., Claitors, 1977, pp. 70-71

SEM Cold Stage Techniques for the Observation of Vegetative and Floral Apices of Oat Plants, L. F. Allard, B. K. Kirchoff and W. C. Bigelow,  ibid,. pp. 590-91

STEM Versus CTEM Beam Damage: Single Paraffin Single Crystals, S. J. Krause, L. F. Allard and W. C. Bigelow, Proc. Electron Microscopy Soc. Amer., Claitors, 1980,  pp. 250-251

Ultra-Clean X-Ray Spectra in the JEOL JEM-100CX, D. F. Blake, D. R. Peacor, L. F. Allard and W. C. Bigelow, ibid. pp. 136-137

Recent Publications: Since retiring in 1993 I have served as a consultant to the electron microscopy group at the Oak Ridge National Laboratory, collaborating with Dr. L. F. Allard in designing special devices for their electron microscopes, and have generously been included as a coauthor in the following papers which describe work in which these devices played an important role: 

An Ex-Situ Reactor with Anaerobic Specimen Transfer Capabilities for TEM Studies of Reactive (Catalyst) Specimens, L. F. Allard, K. S. Ailey, A. K. Dayte, and W. C. Bigelow, Proc. Micros. Soc. of America, G. W. Bailey, Ed., Springer 1997, pp. 595 - 96
Behavior of Pt  Atoms on Oxide Supports During Reduction Treatments at Elevated Temperatures, Characterized by Aberration-Corrected STEM Imaging, Steven A. Bradley, Wharton Sinkler, Douglas A. Blom, Wilbur Bigelow, Paul M. Voyles, and Lawrence F. Allard, Catalyst Letters, Vol. 142, No. 2, 2012,  pp. 176 – 82

A New MEMS-Based System for Ultra-High-Resolution Imaging at Elevated Temperatures, Lawrence F. Allard, Wilbur C. Bigelow, Miguel Jose Yacaman, David P. Nackashi, John Domiano, and Stephen Mick, Microscopy Research and Technique, Spec. Issue: In-Situ Electron Microscopy Methods, Vol. 72, Issue 3, pp. 208 – 15, March 2009

In-Situ Elevated Temperature Electron Microscopy of Catalysts with Single Atom Resolution Using a Novel MEMS-Based Heater Technology, L. F. Allard, W. C. Bigelow, S. J. Overbury, M. Flytzani-Stephanopoulos, V. Ortolan, N. D. Browning, B. C. Gates, A. Uzan, D.  P. Nackashi, and J. Domiano, Prepr. Symp., Amer. Chem. Soc. Div. Fuel Chem, Vol. 54, 2009, pp. 319 - 20
Atmospheric Pressure Scanning Transmission Electron Microscopy, Niels de Jonge, Wilbur C. Bigelow, and Gabriel M. Vieth, Nano Letters, Vol. 10, No. 3, pp. 1028 – 31, 2010

Low-Cost, Atmospheric-Pressure Scanning Transmission Electron Microscopy, Niels de Jonge, Elizabeth A. Ring, Wilbur C. Bigelow, and Gabriel M. Vieth, Microscopy Today, May 2011, pp.16 – 20

A New Paradigm for Ultra-High-Resolution Imaging at Elevated Temperatures, L. F. Allard, W. C. Bigelow, D. Nakashi, J. Domiano, and S. E. Mick, Microscopy and Microanalysis, Vol. 14, 2008, pp. 792 – 93

Synergy of Combined (S)TEM Imaging Techniques for the Characterization of Catalyst Behavior During In-Situ Heating, J. Y. Howe, L. F. Allard, W. C. Bigelow, and S. H. Overbury, Microscopy and Microanalysis, Vol. 16, 2010, pp. 312 – 13

Novel Heating Technology for Ultra-High-Resolution Imaging in Electron Microscopes, Lawrence F. Allard, Wilbur C. Bigelow, Steven A. Bradley, and Jingyue (Jimmy) Liu, Microscopy Today, Vol. 17, 2009, pp.50 – 55

Development of a Novel Environmental Cell for In-Situ Gas  Reaction Experiments via Aberration-Corrected STEM Imaging, L. F. Allard, W. C. Bigelow, S. H. Overbury, D. P. Nakashi and J. Domiano, Microscopy and Microanalysis, Vol. 16, 2010, pp. 296 – 97

Fast Mechanical Shutters in Hitachi HF 3300, a 60 KV to 300 KV TEM, M. Malac, R. A. McLeod, P. Li, W. C. Bigelow,  J. Y. Howe, L. F. Allard, Y. Taniguchi, and M. S. Moreno, Microscopy and Microanalysis, Vol. 16, 2010, pp. 338 – 39

Elevated Temperature Observation of Selective Oxidation Catalyst M1 Along [001],D. Blom, L. F. Allard,  and W. Bigelow, Microscopy and Microanalysis, Vol. 17, 2011, pp. 482 – 83

A stable double-tilt heating capability for precise atomic level imaging of catalysts at elevated temperatures, Allard, L. F., Bigelow, W. C., Blom, D. A. and Liu, J., Microscopy and Microanalysis Vol. 17, 2011, pp. 468 – 69

Novel MEMS-Based Gas-Cell/Heating Specimen Holder Provides Advanced Imaging Capabilities for In Situ Reaction Studies, Lawrence F. Allard, Steven H. Overbury, Wilbur C. Bigelow, Michael B. Katz, David P. Nakashi and John Damiano, Microscopy and Microanalysis,  Vol. 18, 2012, pp. 656 - 66
Finally, I  wrote a couple of little articles all by myself:
Notes on Electron Gun Saturation and Stabilization, Wilbur C. Bigelow, Microscopy Today, Vol. 18, May 2010, pp.26-30

Early Days of Electron Diffraction, Wilbur C. Bigelow, Microscopy Today, Vol. 20,  March 2012, pp. 38-44

