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PROFILE 

• Research program applying mesoscale neutron and x-ray techniques: surface scattering 

(NR/XRR/GIXD), small angle scattering (SANS/SAXS), and cold neutron imaging 

• Expertise in structural investigations of matter in extremes, biomaterials and soft matter  

• Technical skills in scattering instrumentation and data analysis software development 

POSITIONS 

Senior scientist: 2022-present 

SNS, Oak Ridge National Laboratory: Oak Ridge, TN 

• Instrument scientist for the Liquids Reflectometer 

 

Scientist 3: 2018-2022, Scientist 2: 2014-2018 

MPA-11, Los Alamos National Laboratory: Los Alamos, NM 

• Application of x-ray and neutron scattering to mission relevant science 

• Static and dynamic investigations of materials in extreme environments  

• Instrument scientist for cold neutron imaging and reflectometry on Asterix 

 

Instrument Scientist (Neutron Reflectometry): 2011-2014 

Institut Laue-Langevin: Grenoble, France 

• Establishment of soft matter research program investigating toxin-membrane 

interactions, membrane proteins, and lipopolymer membrane cushions 

• Co-supervision of two PhD students with theses involving neutron reflectivity  

• Developed grazing incidence small angle neutron scattering (GISANS) and liquid-

liquid interface neutron reflectivity on FIGARO 

 

Assistant Instrument Scientist (Neutron Reflectometry): 2002-2006 

Los Alamos National Laboratory: Los Alamos, NM 

• Operated the neutron time-of-flight reflectometer SPEAR 

• Analyzed and modeled neutron and x-ray reflectivity data of thin films and interfaces  

• Designed and implemented instrument upgrades and improved sample environments  

 

EDUCATION 

University of California Davis: PhD Biophysics 2011 

• Thesis adviser: Tonya L. Kuhl        GPA: 3.93     

• Research on model membranes, polymeric bilayer cushions, and lipid-protein 

interactions using interfacial x-ray and neutron scattering techniques                                     
 

Hampshire College: Amherst, MA        B.A. Physics 2001 



 

 

PROFESSIONAL ACTIVITIES 

ORNL Neutron Reflectometry Instrument Suite Review Committee Member, 2021 

CHESS User Executive Committee: Member 2018-2020, Chair 2020-2021 

ORNL Neutron Scientific Review Reflectometry Sub-Committee Chair, 2017-2020 

ORNL Neutron Scattering Scientific Review Committee Member, 2014-2016 

Lecturer at 11th European Summer School on Scattering Methods, 2012 

NIST User Group Executive Committee Member, 2009-2012 

Spallation Neutron Source, ORNL Visiting Scientist, 2010 

Lindau Nobel Laureate Meeting Attendee, 2009 

LANSCE User Group Executive Committee Member, 2008 

 
HONORS AND AWARDS   

Defense Programs Award of Excellence, LANL 2016  

Graduate Student Researcher Award, UC Davis 2010 

Defense Programs Award of Excellence, LANL 2004 

Lemelson Fellow, Hampshire College 1998 

 

HIGHLIGHTED PUBLICATIONS (>80 articles, h-index=26, >2000 citations) 

Shiga toxin induces lipid compression: a mechanism for generating membrane curvature. 

E.B. Watkins, J. Majewski, E.Y. Chi, H. Hao, J.C. Florent, L. Johannes. Nano Letters, 19, 

7365-7369 (2019) 

https://doi.org/10.1002/ange.201603395     17 citations 
 

Coupling neutron reflectivity with cell-free protein synthesis to probe membrane protein 

structure in supported bilayers. T. Soranzo, D.K. Martin, J.L Lenormand, E.B. Watkins. 

Scientific Reports, 7, 3339 (2017) 

https://doi.org/10.1038/s41598-017-03472-8     17 citations 
 

Solvent extraction: structure of the liquid-liquid interface containing a diamide ligand. E. 

Scoppola, E.B. Watkins, R.A. Campbell, O. Konovalov, L. Girard, J. Dufreche, G. Ferru, G. 

Fragneto, O. Diat. Angewandte Chemie. 55, 9326-9330 (2016) 

https://doi.org/10.1002/ange.201603395     53 citations 
 

Equilibrium or quenched: fundamental differences between lipid monolayers, supported 

bilayers, and membranes. E.B. Watkins, C.E. Miller, W. Liao, T.L. Kuhl. ACS Nano, 8, 4, 

3181-3191, (2014).   

https://doi.org/10.1021/nn4052953      26 citations 
 

Membrane texture induced by specific protein binding and receptor clustering: active roles 

for lipids in cellular function. E.B. Watkins, C.E. Miller, J. Majewski, T.L. Kuhl. PNAS, 108, 

17, 6975-6980, (2011)    

https://doi.org/10.1073/pnas.1014579108     73 citations 
 

Reduced water density at hydrophobic surfaces: effect of dissolved gases. D.A. Doshi, E.B. 

Watkins, J.N. Israelachvili, J. Majewski PNAS, 102, 9458-9462, (2005) 

https://doi.org/10.1073/pnas.0504034102     297 citations 
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FULL PUBLICATION LIST 

 

JOURNAL ARTICLES 
 

82. Cinematic reflectometry using QIKR, the quite intense kinetics reflectometer. J.F. Ankner, R. Ashkar, 

J.F. Browning, M. Doucet, C.E. Halbert, F. Islam, A. Karim, E. Kharlempieva, S.M. Kilbey, J.Y.Y. Lin, 

M.D. Phan, G.S. Smith, S.A. Sukhishvili, R. Thermer, G.M. Veith, E.B. Watkins, D. Wilson. Review of 

Scientific Instruments, 94 (1), 013302, (2022) 

 

81. A coupled small and wide-angle x-ray scattering study of phase transformation mechanisms in U-6wt 

pct Nb. N.E. Peterson, J. Zhang, D.W. Brown, B. Clausen, T. Carver, E. Watkins, J-S. Park, P. Kenesei, E. 

Garlea, S.R. Agnew. Metallurgical and Materials Transactions A, 54, 707-726, (2022) 

 

80. Structure of Galectin-3 bound to a model membrane containing ganglioside GM1. C. M. Vander 

Zanden, J. Majewski, Y.Weissbarth, D.F. Browne, E.B. Watkins, H-J Gabius. Biophysical Journal, 

https://doi.org/10.1016/j.bpj.2022.08.018 (2022) 

 

79. Hydriding of titanium: Recent trends and perspectives in advanced characterization and multiscale 

modeling. Y. Zhu et al. Current Opinion in Solid State Materials Science, 26 (6), 101020, (2022) 

 

78. Binding of cholera toxin B-subunit to a ganglioside GM1 functionalized PEG-tethered 

membrane. E.B. Watkins, A.J.C. Dennison, J. Majewski.  Langmuir, 38 (22), 6959-6966, (2022) 

 

77. Time-resolved phase and compositional homogenization of segregated uranium-niobium alloys 

above the monotectoid temperature. J. Zhang, E.B. Watkins, D.W. Brown, B. Clausen, P. Kenesei, J-

S. Park. Journal of Nuclear Materials, 564, 153673, (2022) 

 

76. Probing oil recovery in shale nanopores with small-angle and ultra-small-angle neutron scattering. C.W. 

Neil, R.P. Hjelm, M.E. Hawley, E.B. Watkins, C. Cockreham, D. Wu, Y. Mao, M. Cheshire, J. Burger, 

T.B. Fisher, M.R. Stokes, H. Xu. International Journal of Coal Geology, 253, 103950 (2022) 

 

75. Diamond and methane formation from the chemical decomposition of polyethylene at high 

pressures and temperatures. E.B. Watkins, R.C. Huber, C.M. Childs, A. Salamat, J.S. Pigott, P. 

Chow, Y. Xiao, J.D. Coe. Scientific Reports, 12 (1), 1-8 (2022) 

  

74. In situ x-ray diffraction of high density polyethylene during dynamic drive: polymer chain compression 

and decomposition. R.C. Huber, E.B. Watkins, D.M. Dattelbaum, B.D. Bartram, L.L Gibson, R.L. 

Gustavsen. Journal of Applied Physics, 130 (17), 175901, (2021) 

 

73. Growth and characterization of uranium oxide thin films deposited by polymer assisted deposition. I. 

Kruk, B.L. Scott, E.B. Watkins, L.E. Wolfsberg. Thin Solid Films, 735, 138874, (2021) 

 

72. Carbon clusters formed from shocked benzene. D.M. Dattelbaum, E.B. Watkins, M.A. Firestone, R.C. 

Huber, R.L. Gustavsen, B.S. Ringstrand, J.D. Coe, D. Podlesak, A.E. Gleason, H.J. Lee, E. Galtier, R.L. 

Sandberg. Nature Communications, 12 (1), 1-9, (2021) 

 

71. Ultracold neutron properties of the Eljen-299-02D deuterated scintillator. Z. Tang, E.B. Watkins, S.M. 

Clayton, S.A. Currie, D.E. Fellers, Md. T. Hassan, D.E. Hooks, T.M. Ito, S.K. Lawrence, S.W.T. 

MacDonald, M. Makela, C.L. Morris, L.P. Neukirch, A. Saunders, C.M. O’Shaughnessy, C. Cude-Woods, 

J.H, Choi, A.R. Young, B.A. Zeck, F. Gonzalez, C.Y. Liu, N.C. Floyd, K.P. Hickeron, A.T. Holley, B.A. 

Johnson, J.C. Lambert, R.W. Pattie. Review of Scientific Instruments, 92, 023305, (2021) 

 

70. The lattice parameter-composition relationship of the body centered cubic uranium-niobium alloys. J. 

Zhang, R.E. Hackenberg, E.B. Watkins, S.C. Vogel, D.W. Brown. Journal of Nuclear Materials, 542, 

152493, (2020) 
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69. Reduced methane recovery at high pressure due to methane trapping in shale nanopores. C.W. Neil, M. 

Mehana, R.P. Hjelm, M.E. Hawley, E.B. Watkins, Y. Mao, H. Viswanathan, Q. Kang, H. Xu. 

Communications Earth and Environment, 1 (1), 1-10, (2020) 

 

68. Structural properties, thicknesses, and qualities of plutonium oxide thin films prepared by polymer 

assisted deposition. M.P. Wilkerson, J.M. Dorhout, K.S. Graham, J.J. Joyce, I.I. Kruk, J. Majewski, D.T. 

Olive, A.L. Pugmire, B.L. Scott, J.T. Stritzinger, G.L. Wagner, E.B. Watkins, L.E. Wolfsberg. Surface 

Science, 701, 121696, (2020) 

 

67. Neutron dark-field imaging applied to porosity and deformation-induced phase transitions in additively 

manufactures steels. M. Bacak, J. Capek, E. Polatidis, A. Kasestner, A. Arabi-Hashemi, I. Kruk, C. 

Leinenbach, A.M. Long, A. Tremsin, S.C. Vogel, E.B. Watkins, M. Strobl. Materials and Design, 195, 

109009, (2020) 

 

66. Oxide structure of air-passivated U-6Nb alloy thin films. E.B. Watkins, I. Kruk, J. Majewski, 

D.D. Allred. Journal of Nuclear Materials, 539, 152356, (2020) 

 

65. Small-angle neutron scattering (SANS) characterization of clay and carbonate rich shale at elevated 

pressures. C.W. Neil, R.P. Hjelm, M.E. Hawley, E.B. Watkins, C. Cockreham, D. Wu, Y. Mao, T.B. 

Fischer, M.R. Stokes, H. Xu. Energy and Fuels, 34 (7), 8178-8185, (2020) 

 

64. Unusually high concentration of alkyl ammonium hydroxide in the cation-hydroxide-water coadsorbed 

layer on Pt. J.H. Dumont, A.J. Spears, R.P. Hjelm, M. Hawley, S. Maurya, D. Li, G. Yuan, E.B. Watkins, 

Y.S. Kim, ACS Applied Materials and Interfaces, 12 (1), 1825-1832, (2019) 
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(2019) 

 

61. Detonation synthesis of carbon nano-onions via liquid carbon condensation. M. Bagge-Hansen, S. 
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Dattelbaum, M.A. Firestone, R.C. Huber, B.S. Ringstrand, J.R. Lee, T. Van Buuren, L.E. Fried, T.M. 

Willey. Nature Communications, 10 (1), 1-8, (2019) 

 

60. Effect of electrochemical control function on the internal structure and composition of electrodeposited 

polypyrrole films: a neutron reflectometry study. C. Beebee, E.B. Watkins, R.M. Sapstead, V.C. Ferreira, 

K.S. Ryder, E.L. Smith, A.R. Hillman. Electrochimica Acta, 295, 978-988, (2019) 

 

59. Neutron reflectivity measurements at the oil-water interface for the study of stimuli-responsive 

emulsions. M. Protat, N. Bodin-Thomazo, F. Malloggi, J. Daillant, R.A. Campbell, G. Fragneto, E.B. 

Watkins, P. Perrin, N. Pantoustier, P. Guenon. European Physical Journal E, 41 (7), (2018) 

 

58. Single-bunch imaging of detonation fronts using scattered synchrotron radiation. M.H. Nielsen, J.A. 

Hammons, M. Baggge-Hansen, L.M. Lauderbach, R.L. Hodgin, K.M. Champley, W.L. Shaw, N. Sinclair, 

J.A. Klug, Y. Li, A. Schuman, A.W. van Buuren, E.B. Watkins, R.L. Gustavsen, R.C. Huber, T.M. Willey. 

Journal of Applied Physics, 123 (22), (2018) 

 

57. Neutron imaging at LANSCE – from cold to ultrafast. R.O. Nelson, S.C. Vogel, J.F. Hunter, E.B. 

Watkins, A.S. Losko et al. Journal of Imaging, 4 (45), (2018) 
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Biophysical Journal, 114 (3), 1103-1115, (2018)  
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of Physical Chemistry C, 121, 41, 23129-23140 (2017) 
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52. Reaction of amorphous/crystalline SiOC/Fe interfaces by thermal annealing. Q. Su, M. Zhernenkov, H. 
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Materialia, 135, 61-67 (2017) 
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