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2024 Publications

PEER-REVIEWED PAPERS

Behnam Moeini, John M. Linford, Neal Gallagher, Matthew R. Linford “Surface Analysis
Insight Note. An Example of a Cluster Analysis (CA) of Spectra from an X-ray Photoelectron
Spectroscopy Image.” Surface and Interface Analysis 2024, 56(2), 73 — 81.
http://doi.org/10.1002/sia.7270.

. Joshua W. Pinder, George H. Major, Don Baer, Jeff Terry, James E. Whitten, Jan Cechal,
Jacob D. Crossman, Alvaro J. Lizarbe, Samira Jafari, Christopher D. Easton, Jonas Baltrusaitis,
Mattijs van Sprosen, Matthew R. Linford. “Avoiding Common Errors in X-ray Photoelectron
Spectroscopy Data Collection and Analysis, and Properly Reporting Instrument Parameters”
Accepted Applied Surface Science Advances

ARTICLES IN TECHNOLOGY/TRADE MAGAZINES

. James N. Hilfiker, Tom Tiwald, and Matthew R. Linford “Analysis of Transparent Thin Films
with Infrared Spectroscopic Ellipsometry. Fitting the Refractive Index with the Sellmeier
Dispersion Model.” Vacuum Technology & Coating, January, 2024.

. Long Van Le, Young Dong Kim, David E. Aspnes, Matthew R. Linford “Advanced
Approaches to Noise Reduction in Spectra.” Vacuum Technology & Coating, February, 2024,

2023 Publications

PEER-REVIEWED PAPERS

. Tahereh G. Avval, Stanislav Prisa, Cody V. Cushman, Grant T. Hodges, Sarah Fearn, Seong
Kim, Jan Cechal, Elena Vani¢kova, Pavel Babik, Tomas Sikola, Hidde H. Brongersma, and
Matthew R. Linford. “A Tag-and-Count Approach for Quantifying Surface Silanol Densities on
Fused Silica Based on Atomic Layer Deposition and High-Sensitivity Low-Energy lon
Scattering.” Applied Surface Science 2023, 607, 154551.

. George H. Major, Joshua Pinder, Daniel E. Austin, Donald R. Baer, Steven L. Castle, Jan
Cehal, B. Maxwell Clark, Hagai Cohen, Jonathan Counsell, Alberto Herrera-Gomez, Seong H.
Kim, David J. Morgan, Robert L. Opila, Cedric J. Powell, Stanislav Priisa, Adam Roberts,
Mario Rocca, Naoto Shirahata, Tomés Sikola, Emily F. Smith, Regina C. So, Jennifer Strunk,
Andrew Teplyakov, Jeff Terry, Stephen G. Weber, Matthew R. Linford. “Perspective on
improving the quality of surface and material data analysis in the scientific literature with a
focus on X-ray Photoelectron Spectroscopy (XPS).” Journal of Vacuum Science & Technology
A 2023, 41, 038501. https://doi.org/10.1116/6.0002437.

. George H. Major, B. Maxwell Clark, Kevin Cayabyab, Nathan Engel, Christopher D. Easton,
Jan Cechal, Donald R. Baer, Jeff Terry, Matthew R. Linford. “Insufficient Reporting of X-ray
Photoelectron Spectroscopy Instrumental and Peak Fitting Parameters (Metadata) in the
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Scientific Literature.” Journal of Vacuum Science & Technology A 2023, 41, 043201.
https://doi.org/10.1116/6.0002714.

8. Behnam Moeini, Matthew R. Linford. “Surface Analysis Insight Note: Initial, Statistical
Evaluation of X-ray Photoelectron Spectroscopy Images.” Surface and Interface Analysis 2023,
55(8), 572 - 578. http://doi.org/10.1002/sia.7218.

9. Behnam Moeini, Matthew R. Linford. “Surface Analysis Insight Note: Analysis of X-ray
Photoelectron Spectroscopy Images with Summary Statistics.” Surface and Interface Analysis.
Surface and Interface Analysis 2023, 55(11), 789 - 797. http://doi.org/10.1002/sia.7248.

10. Alvaro J. Lizarbe, George H. Major, Vincent Fernandez, Neal Fairley, and Matthew R.
Linford. “Insight Note: X-ray Photoelectron Spectroscopy (XPS) Peak Fitting of the Al 2p Peak
from Electrically Isolated Aluminum Foil with an Oxide Layer.” Surface and Interface Analysis
2023, 55(9), 651 - 657. http://dx.doi.org/10.1002/sia.7238.

11. Behnam Moeini, Tahereh Avval, Hidde Brongersma, Stanislav Prusa, Pavel Babik, Elena
Vanickova, Brian R Strohmeier, David S Bell, Dennis Eggett, Steven M George, Matthew R
Linford. “Area-Selective (Inhibited) Atomic Layer Deposition of ZnO on Si/SiO2 Using
Tris(trimethylamino)methylsilane.” Preprint. 2023-05-26. DOI:
10.20944/preprints202305.2043.v1.

12. Behnam Moeini, Tahereh G. Avval, Hidde H. Brongersma, Stanislav Prusa, Pavel Babik,
Elena Vani¢kova, Brian R. Strohmeier, David S. Bell, Dennis Eggett, Steven M. George,
Matthew R. Linford. “Area-Selective Atomic Layer Deposition of ZnO on Si\SiO2 Using
Tris(dimethylamino)methylsilane.” Materials 2023, 16(13).
https://doi.org/10.3390/mal6134688.

13. Behnam Moeini, Tahereh G. Avval, Neal Gallagher, Matthew R. Linford. “Surface Analysis
Insight Note. Principal Component Analysis (PCA) of an X-ray Photoelectron Spectroscopy
Image. The Importance of Preprocessing.” Surface and Interface Analysis 2023, 55(11), 798 -
807. https://doi.org/10.1002/sia.7252.

14. Behnam Moeini, Joshua W. Pinder, Tahereh G. Avval, Collin Jacobsen, Hidde H.
Brongersma, Stanislav Prusa, Pavel Babik, Elena Vanickova, Morris D. Argyle, Brian R.
Strohmeier, Brian Jones, Daniel Shollenberger, David S. Bell, Matthew R. Linford.
“Controlling the Surface Silanol Density in Capillary Columns and Planar Silicon via the Self-
Limiting, Gas-Phase Deposition of Tris(dimethylamino)methylsilane, and Quantification of
Surface Silanols after Silanization by Low Energy lon Scattering.” Accepted J. Chrom. A.

15. Behnam Moeini, David T. Fullwood, Paul Minson, Daniel Shollenberger, David
S. Bell, Morris D. Argyle, Richard Vanfleet, Matthew R. Linford “Microstructure
quantification of oblique angle sputtered porous a-Si thin films as a basis for structure-property
relations of solid phase microextraction coatings” Accepted Surface & Coatings Technology.

16. Behnam Moeini, Neal Gallagher, Matthew R. Linford “Surface Analysis Insight Note.
Multivariate Curve Resolution (MCR) of an X-ray Photoelectron Spectroscopy Image.”
Accepted Surface and Interface Analysis. http://doi.org/10.1002/sia.7260.

17. Stanislav Prusa, Matthew R. Linford, Elena Vanickova, Pavel Babik, Joshua W. Pinder,
Toméas Sikola, Hidde H. Brongersma “A practical guide to interpreting low energy ion
scattering (LEIS) spectra” Accepted Applied Surface Science.



http://doi.org/10.1002/sia.7218
http://doi.org/10.1002/sia.7248
https://doi.org/10.3390/ma16134688
https://doi.org/10.1002/sia.7252
http://doi.org/10.1002/sia.7260

MATTHEW R. LINFORD
(801) 422-1699; mrlinford@chem.byu.edu

BOOK CHAPTER

18. George H. Major, Neal Fairley, Vincent Fernandez, Matthew R. Linford ‘Introduction to
Chemical State Analysis by XPS with Examples’ in “APPLICATIONS OF X-RAY
PHOTOELECTRON SPECTROSCOPY TO CATALYTIC STUDIES” edited by
Spiros Zafeiratos and published by World Scientific as part of the Catalytic Science
book series.

ARTICLES IN TECHNOLOGY/TRADE MAGAZINES

19. Mireille Richard-Plouet, Vincent Fernandez, David Morgan, Soléne Béchu, Mark C.
Biesinger, Neal Fairley, Delphine Flahaut, Aurélie Girard, Shaoliang Guan, Jonathan Hamon,
Mark Isaacs, George H. Major, Emily Smith, Matthew R. Linford. “Recent Workshops on X-
ray Photoelectron Spectroscopy (XPS) in Roscoff and Le Croisic, France, and an Upcoming
XPS Workshop in South Wales, UK.” Vacuum Technology & Coating, January, 2023.

20. Jeremy Vanderslice, James N. Hilfiker, Joshua W. Pinder, and Matthew R. Linford.
“Characterization of Porous Thin Films using Ellipsometric Porosimetry, Part 1.” Vacuum
Technology & Coating, February, 2023.

21. Jeremy Vanderslice, James N. Hilfiker, Joshua W. Pinder, and Matthew R. Linford.
“Characterization of Porous Thin Films using Ellipsometric Porosimetry, Part 2.” Vacuum
Technology & Coating, March, 2023.

22. Alvaro J. Lizarbe, Juliana (Julie) Boerio-Goates, Matthew R. Linford. “Using Potential Energy
Diagrams to Understand why Real Gases become Increasingly Ideal at Higher Temperatures.”
Vacuum Technology & Coating, April, 2023.

23. Jacob D. Crossman, Joshua W. Pinder, Chandler D. Boss, Matthew R. Linford. “Development
and Use of a 3D Printed Alignment Jig for Repositioning Samples in Spectroscopic
Ellipsometry.” Vacuum Technology & Coating, May, 2023.

24. Pavel Komarov, Radek Dao, Vojtéch Schanilec, Veronika Hegrova, Ondiej Novotny, Michal
Pavera, Jan Neuman, Matthew R. Linford. “The AFM-in-SEM technique: True correlative
sample analysis with the LiteScope.” Vacuum Technology & Coating, June, 2023.

25. Alvaro Lizarbe, David J. Morgan, Matthew R. Linford. “A Brief Discussion of Sample
Damage in X-ray Photoelectron Spectroscopy (XPS) with Recommendations for Identifying
and Mitigating It.” Vacuum Technology & Coating, July, 2023.

26. Samira Jafari, Joshua W. Pinder, Matthew R. Linford. “Preprocessing of X-ray Photoelectron
Spectroscopy (XPS) Data for Chemometrics/Machine Learning. Why Autoscaling is Usually a
Poor Choice Compared to Mean Centering.” Vacuum Technology & Coating, August, 2023.

27. Samira Jafari, Joshua W. Pinder, Alvaro Lizarbe, John M. Linford, Matthew R. Linford “In the
Multi-Instrument Characterization of Surfaces and Materials Use Orthogonal Instruments and
Data Science Tools. An Analogy to Tiebreakers in Tennis and Soccer.” Vacuum Technology &
Coating, September, 2023.

28. Jeremy Van Derslice, James Hilfiker, Joshua W. Pinder, Matthew R. Linford “In Situ
Spectroscopic Ellipsometry Applications to Atomic Layer Deposition.” J.A. Woollam Annual
Newsletter, 2023. (Article originally published in VTC Magazine; Part 2, November 2022.
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29. Joshua W. Pinder, Jacob D. Crossman, Matthew R. Linford “Introducing the Savitzky-Golay
(SG) Smooth Using Basic Matrix Algebra, Including Generating SG Kernels. Part 1.” Vacuum
Technology & Coating, October, 2023.

30. Jacob D. Crossman, Joshua W. Pinder, Matthew R. Linford “Introducing the Savitzky-Golay
(SG) Smooth Using Basic Matrix Algebra, Including Generating SG Kernels. Part 2.” Vacuum
Technology & Coating, November, 2023.

31. James N. Hilfiker, Tom Tiwald, and Matthew R. Linford “Differences Between Standard and
Infrared Spectroscopic Ellipsometry (SE).” Vacuum Technology & Coating, December, 2023.

PATENTS

32. Anubhav Diwan, Matt Linford U.S. Patent No. 11,822,182 B2. ‘Wire Grid Polarizer with
Mult-Layer Silane Conformal Coating’. Nov. 21, 2023.

33. Matthew R. Linford, Brian Johnson, Anubhav Diwan U.S. Patent No. 11,746,418 B2.
‘Chemical Vapor Deposition of Thick Inorganic Coating on a Polarizer’. Sept. 5, 2023.

PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

34. Annika Dean, Samira Jafari, Matthew R. Linford “Analysis of Copper Metal with a K-Alpha
Instrument from Thermo Scientific by X-ray Photoelectron Spectroscopy (XPS) at 60 and 200
eV Pass Energy.” Surface Science Spectra 2023, 30, 000000. doi: 10.1116/6.0002958

2022 Publications

PEER-REVIEWED PAPERS

35. Patel, Dhananjay; Major, George; Jacobsen, Collin; Shah, Dhruv; Strohmeier, Brian;
Shollenberger, Daniel; Bell, David; Argyle, Morris; Linford, Matthew. "Flow Through
Atmospheric Pressure — Atomic Layer Deposition (AP-ALD) Reactor for Thin Film
Deposition in Capillary Columns."” Anal. Chem. 2022, 94, 7483-7491. DOI:
10.1021/acs.analchem.1c05029.

36. George H. Major, Neal Fairley, Peter M.A. Sherwood, Matthew R. Linford, Jeff Terry,
Vincent Fernandez, Kateryna Artyushkova. “Erratum: “Practical guide for curve fitting in X-
ray photoelectron spectroscopy* [J. Vac. Sci. Technol. A 38, 061203 (2020)]” J. Vac. Sci.
Technol. A 2022, 40, 057001, doi.org/10.1116/6.0002004.

37. George H. Major, Vincent Fernandez, Neal Fairley, Emily F. Smith, Matthew R. Linford
“Guide to XPS Data Analysis: Applying Appropriate Constraints to Synthetic Peaks in XPS
Peak Fitting” J. Vac. Sci. Technol. A 40, 000000 (2022); doi: 10.1116/6.0001975.

38. Tahereh G. Avval, Neal Gallagher, David Morgan, Pascal Bargiela, Neal Fairley, Vincent
Fernandez, Matthew R. Linford. “Practical Guide on Chemometrics/Informatics in X-ray
Photoelectron Spectroscopy (XPS), Part 1: Introduction to Methods Useful for Large or
Complex Data Sets.” J. Vac. Sci. Technol. A 2022, 40(6). DOI.org/10.1116/6.0002082.
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39. Tahereh G. Avval, Hyrum Haack, Neal Gallagher, David Morgan, Pascal Bargiela, Neal
Fairley, Vincent Fernandez, Matthew R. Linford. “Practical Guide on
Chemometrics/Informatics in X-ray Photoelectron Spectroscopy (XPS), Part 2: Example
Applications of Multiple Methods to the Degradation of Cellulose and Tartaric Acid.” J. Vac.
Sci. Technol. A 2022, 40(6). DOI: 10.1116/6.00019609.

40. George H. Major, Vincent Fernandez, Neal Fairley, Matthew R. Linford “A Detailed View of
the Gaussian-Lorentzian Sum and Product Functions, and their Comparison to the Voigt
Function” Surf. Interface Anal. 2022, 54, 262 — 269, doi:10.1002/sia.7050.

ARTICLES IN VT&C MAGAZINE

41. James N. Hilfiker and Matthew R. Linford. “Fitting the Spectroscopic Ellipsometry Data from
a Rather Thick (Organic?) Film on Fused Silica. Part 3 — Determining the Optical Constants at
all Wavelengths Using a B-spline.” Vacuum Technology & Coating, January, 2022.

42. George H. Major, Neal Fairley, Vincent Fernandez, Matthew R. Linford “Chemical State
Analysis in XPS: A Case Study. Selecting the Right Baseline to Obtain the Correct Cl 2s to ClI
2p Area Ratio from a Sample of NaCl.” Vacuum Technology & Coating, February, 2022.

43. George H. Major, Neal Fairley, Vincent Fernandez, Matthew R. Linford “How to Measure the
Size of the X-ray Beam/Spot in XPS (and in Other Techniques).” Vacuum Technology &
Coating, March, 2022,

44. Stanislav Prasa, Pavel Babik, Elena VVanickova, George H. Major, Matthew R. Linford
“Practical Considerations for Performing Low Energy lon Scattering.” Vacuum Technology &
Coating, April, 2022.

45. Joshua Pinder, Mark Engelhard, Don Baer, Paul Dietrich, Andreas Thissen,

Matthew R. Linford “Correct and Incorrect Terminology, and Confused Words and Terms, in
Surface Analysis.” Vacuum Technology & Coating, May, 2022.

46. Jonathan Counsell, Adam Roberts, Matthew R. Linford “Automation of Measurements with
Modern X-ray Photoelectron Spectrometers.” Vacuum Technology & Coating, June, 2022.

47. James N. Hilfiker and Matthew R. Linford. “Using Artifact Minimization to Model Thin
Metallic Films in Spectroscopic Ellipsometry.” Vacuum Technology & Coating, July, 2022.

48. James N. Hilfiker and Matthew R. Linford. “Using Interference Enhancement to Increase the
Information Content of Spectroscopic Ellipsometry Measurements.” Vacuum Technology &
Coating, August, 2022.

49. James N. Hilfiker and Matthew R. Linford. “Combining Spectroscopic Ellipsometry and
Transmission Spectrophotometric Data for the Analysis of Thin Metal Films.” Vacuum
Technology & Coating, September, 2022.

50. James N. Hilfiker, Jeremy Vanderslice, Matthew R. Linford. “In Situ Spectroscopic
Ellipsometry, Part 1. Introduction.” Vacuum Technology & Coating, October, 2022.

51. Jeremy Van Derslice, James N. Hilfiker, Joshua W. Pinder, Matthew R. Linford. “In Situ
Spectroscopic Ellipsometry, Part 2. Applications to Atomic Layer Deposition.” Vacuum
Technology & Coating, November, 2022.

52. George H. Major, David Morgan, Matthew R. Linford. “The Sputter Reduction of Metal
Oxides. Some Basic Thermodynamic Arguments for why this Takes Place.” Vacuum
Technology & Coating, December, 2022.
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EXTENDED ABSTRACT

53. Tahereh G. Avval, George H. Major, Matthew R. Linford “The Reproducibility Crisis, a
Comprehensive Set of Guides on XPS, and Better Data Fitting/Chemometrics of XPS Data.”
Microscopy & Microanalysis 2022. Portland, OR.

PATENTS

54. Stew Nielson, Matt Linford, Anubhav Diwan, Matthew C. George U.S. Patent No. 11,513,272
B2. ‘“Wire grid polarizer with silane protective coating’. Nov. 29, 2022.

2021 Publications

PEER-REVIEWED PAPERS

55. Thomas R. Gengenbach, George H. Major, Matthew R. Linford, Christopher D Easton
‘Practical Guides for X-ray Photoelectron Spectroscopy (XPS): Interpreting the Carbon 1s
Spectrum’ J. Vac. Sci. Technol. A, 2021, 39, 013204.

56. George H. Major, Tahereh G. Avval, Dhananjay I. Patel, Dhruv Shah, Tuhin Roychowdhury,
Anders J. Barlow, Paul J. Pigram, Mark Greiner, Vincent Fernandez, Alberto Herrera-Gomez,
Matthew R. Linford. A Discussion of Approaches for Fitting Asymmetric Signals in X-ray
Photoelectron Spectroscopy (XPS), Noting the Importance of VVoigt-like Peak Shapes.
Available online at Surface and Interface Analysis. Surf. Interface Anal. 2021, 53, 689-707.
https://doi.org/10.1002/sia.6958.

57. Patel DI, Roychowdhury T, Shah D, Jacobsen C, Herrington JS, Hoisington J, Myers C,
Salazar BG, Walker AV, Bell DS, Linford MR. ‘6-Phenylhexyl silane derivatized, sputtered
silicon solid phase microextraction fiber for the parts-per-trillion detection of polyaromatic
hydrocarbons in water and baby formula.” J. Sep. Science 2021, 1 — 13.
https://doi.org/10.1002/jssc.202100266.

58. Behnam Moeini, Hyrum Haack, Neal Fairley, Vincent Fernandez, Thomas R. Gengenbach,
Christopher D Easton, and Matthew R. Linford. ‘Box Plots: A Simple Graphical Tool for
Visualizing Overfitting in Peak Fitting as Demonstrated with X-ray Photoelectron
Spectroscopy Data.” J. Electr. Spect. Rel. Phenom. 2021, 250, 147094,

59. Brian I. Johnson, Tahereh G. Avval, R. Steven Turley, Matthew R. Linford, David D. Allred
‘Oxidation of aluminum thin films protected by ultrathin MgF2 layers measured using
spectroscopic ellipsometry and X-ray photoelectron spectroscopy’. OSA Continuum, 2021,
4(3), 879 — 895.

60. Donald R. Baer, Kateryna Artyushkova, Christopher. R. Brundle, James E. Castle, Mark H.
Engelhard, Karen J. Gaskell, John. T. Grant, Richard T. Haasch, Matthew R. Linford, Cedric. J.
Powell, Peter M. A. Sherwood, Vincent. S. Smentkowski ‘Erratum: “Practical guides for x-ray
photoelectron spectroscopy: First steps in planning, conducting, and reporting XPS
measurements” [J. Vac. Sci. 4 Technol. A 37, 031401 (2019)]’. J. Vac. Sci. Technol. A 39,
000000 (2021); doi: 10.1116/6.0000822.
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61. Behnam Moeini, Tahereh G. Avval, Matthew R. Linford, Masoumeh Ghalkhani, Massoud
Kaykhaii, Rasol Abdullah Mirzaie. ‘Surface-Orientated Platinum Nanoparticles
Electrodeposited on Carbon Substrate as a High Performance Electrocatalyst for Glucose
Oxidation Reaction in Alkaline Media.” Materials Science & Engineering B, 2021, 268,
115147.

62. Massoud Kaykhaii and Matthew R. Linford ‘Characterization of polymeric materials and their
degradation products’ Intl. Journal of New Chemistry, 2021, 8(1), 1 — 15. DOI:
10.22034/1INC.2020.139035.1135.

63. Behnam Moeini, Tahereh G. Avval, Masoumeh Ghalkhani Matthew R. Linford, Rasol
Abdullah Mirzaie. ‘A Nickel Sublayer: An Improvement in the Electrochemical Performance
of Platinum-Based Electrocatalysts as Anode in Glucose Alkaline Fuel Cells’. Iranian Journal
of Catalysis, 2021, 11(1), 77 — 87.

64. Avval, Tahereh; Moeini, Behnam; Carver, Victoria; Fairley, Neal; Smith, Emily; Baltrusaitis,
Jonas; Fernandez, Vincent; Tyler, Bonnie; Gallagher, Neal; Linford, Matthew ‘The Often-
Overlooked Power of Summary Statistics in Exploratory Data Analysis. Comparison of Pattern
Recognition Entropy (PRE) to other Summary Statistics and Introduction of Divided-Spectrum-
PRE (DS-PRE).” J. Chem. Inf. Model. 2021, 61, 4173—4189. 10.1021/acs.jcim.1c00244.

65. Moeini, B; Linford, M.R.; Fairley, N.; Barlow, A.; Cumpson, P.; Morgan, D.; Fernandez, V.;
Baltrusaitis, J. "Definition of a New (Doniach-Sunjic-Shirley) Peak Shape for Fitting
Asymmetric Signals Applied to Reduced Graphene Oxide/Graphene Oxide XPS Spectra"
Surface and Interface Analysis. Surf Interface Anal. 2022, 54, 67-77.
http://dx.doi.org/10.1002/sia.7021.

66. Akin, B.; Linford, M.R.; Ahmadivand, A.; Altindal, S. ‘All-dielectric Fabry-Perot Cavity
Design for Spectrally Selective Mid-Infrared Absorption’ Phys. Status Solidi B 2021, 2100464.
https://doi.org/10.1002/pssb.202100464.

67. Dhananjay I. Patel, Tuhin Roychowdhury, Collin Jacobsen, Colton Myers, Jason S. Herrington
and Matthew R. Linford “Evaluation of New, Sputtered Carbon SPME Fibers with a Multi-
Functional Group Test Mixture” Separations 2021, 8, 228.
https://doi.org/10.3390/separations8120228.

ARTICLES IN VT&C MAGAZINE

68. George H. Major, Tahereh G. Avval, Behnam Moeini, William Skinner, Thomas R.
Gengenbach, Christopher D. Easton, Alberto Herrera-Gomez, Tim S. Nunney, Donald R. Baer,
Matthew R. Linford. Towards Better Surface and Material Characterization — Understanding
the Frequency and Nature of Errors in XPS Data Analysis in the Scientific Literature. Vacuum
Technology & Coating, January, 2021.

69. George Major, Vincent Fernandez, Neal Fairley, Matthew R. Linford. How Convolution and
the Fourier Transform Affect Data Acquisition and Analysis in Material Characterization, and
Why XPS Peak Fitting Should Not Be Called ‘Deconvolution’ Vacuum Technology & Coating,
February, 2021.

70. Dhruv Shah, Dhananjay I. Patel, Tuhin Roychowdhury, Brian I. Johnson, Matthew R. Linford
‘A Case Study in Surface and Material Characterization: Substrate Protection and Deprotection
with Evaporated Salt Films to Prevent Surface Contamination, Enable Selective Atomic Layer
Deposition, and Protect Biosensors’ Vacuum Technology & Coating, March, 2021.
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71. George H. Major, Neal Fairley, Vincent Fernandez, Matthew R. Linford ‘An Algorithm for
Determining the Full Width at Half Maximum (FWHM) Value of a Synthetic Peak/Function’
Vacuum Technology & Coating, May, 2021.

72. George H. Major, Emily Smith, Neal Fairley, Matthew R. Linford ‘X-ray Photoelectron
Spectroscopy of Germanium with a Native Oxide Layer (Ge/GeO3z): Multiple Chemical States,
Spin-Orbit Peaks, Attenuation Lengths, and Overlapping Peaks’ Vacuum Technology &
Coating, June, 2021.

73. Dhananjay I. Patel, James N. Hilfiker, Matthew R. Linford ‘Using Spectroscopic Ellipsometry
to Quickly Determine Whether a Substrate is Coated or Bare’ Vacuum Technology & Coating,
July, 2021.

74. Dhananjay I. Patel, James N. Hilfiker, Matthew R. Linford ‘Fitting the Spectroscopic
Ellipsometry Psi-Delta Data from a ca. 25 nm Film of SiO2 on Si” Vacuum Technology &
Coating, August, 2021.

75. Nick Keller, Andy Antonelli, Matthew R. Linford ‘Optical Critical Dimension Metrology for
Semiconductor Manufacturing” Vacuum Technology & Coating, September, 2021.

76. George H. Major and Matthew R. Linford Sixteen Questions (and Answers) about X-ray
Photoelectron Spectroscopy and Related Topics’ Vacuum Technology & Coating, October,
2021.

77. Dhananjay I. Patel, Collin Jacobsen, James N. Hilfiker, Matthew R. Linford ‘Fitting the
Spectroscopic Ellipsometry Data from a Rather Thick (Organic?) Film on Fused Silica. Part 1.
Using the ‘Global Fit’.” Vacuum Technology & Coating, November, 2021.

78. James N. Hilfiker, Matthew R. Linford ‘Fitting the Spectroscopic Ellipsometry Data from a
Rather Thick (Organic?) Film on Fused Silica. Part 2. Challenges from Bandwidth, Thickness
Non-Uniformity, Absorption, and Roughness.” Vacuum Technology & Coating, December,
2021.

PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

79. Tahereh G. Avval, Sean C. Chapman, Victoria Carver, Paul Dietrich, Andreas Thifen,
Matthew R. Linford. ‘Cuttlefish Bone (Cuttlebone), by Near-Ambient Pressure XPS’. Surface
Science Spectra 2021, 28, 014002. DOI: 10.1116/6.0000811.

80. Tahereh G. Avval, Stanislav Prtsa, Sean C. Chapman, Matthew R. Linford, Tomas Sikola,
Hidde H. Brongersma. ‘Zinc and copper, by high-sensitivity - low energy ion scattering.
Surface Science Spectra 2021, 28, 014201. DOI: 10.1116/6.0000953.

PATENTS

81. Linford; Matthew R., Diwan; Anubhav, Singh; Bhupinder U.S. Solid phase coatings for
microextraction’ Patent No. 10,969,307. April 6, 2021.
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82. Matthew R. Linford, Vincent S. Smentkowski, John T. Grant, C. Richard Brundle, Peter M.A.
Sherwood, Mark C. Biesinger, Jeff Terry, Kateryna Artyushkova, Alberto Herrera-Gomez,
Sven Tougaard, William Skinner, Jean-Jacques Pireaux, Christopher F. McConville,
Christopher D. Easton, Thomas R. Gengenbach, George H. Major, Paul Dietrich, Andreas
Thissen, Mark Engelhard, Cedric J. Powell, Karen J. Gaskell and Donald R. Baer.
“Proliferation of Faulty Materials Data Analysis in the Literature.” Microscopy and
Microanalysis 2020, 26(1), 1-2, doi:10.1017/S1431927619015332.

83. George H. Major, Shiladitya Chatterjee, Matthew R. Linford. “Resolving a Mathematical
Inconsistency in the Ho and McKay Adsorption Equation.” Applied Surface Science 2020, 504,
144157,

84. Brian I. Johnson, Tahereh G. Avval, Joshua John Wheeler, Hans C. Anderson, Anubhav
Diwan, Kara J. Stowers, Daniel H. Ess, Matthew R. Linford. “Semiempirical Peak Fitting
Guided by ab Initio Calculations of X-ray Photoelectron Spectroscopy Narrow Scans of
Chemisorbed, Fluorinated Silanes.” Langmuir 2020, 36(8), 1878 — 1886. DOI:
10.1021/acs.langmuir.9b03136.

85. Tuhin Roychowdhury, Dhruv Shah, Varun Jain, Dhananjay |. Patel, Berg Dodson, William
Skinner, James N. Hilfiker, Stacey J. Smith, Matthew R. Linford. “Multi-instrument
characterization of HiPIMS and DC magnetron sputtered tungsten and copper films.” Surface
and Interface Analysis. https://doi.org/10.1002/sia.6753.

86. Leo Lebanov, Shiladitya Chatterjee, Laura Tedone, Sean C. Chapman, Matthew R. Linford,
Brett Paull. “Comprehensive characterisation of ylang-ylang essential oils according to
distillation time, origin, and chemical composition using a multivariate approach applied to
average mass spectra and segmented average mass spectral data.” Accepted Journal of
Chromatography A.

87. Tuhin Roychowdhury; Dhananjay | Patel; Dhruv Shah; Anubhav Diwan; Massoud Kaykhaii;
Jason S Herrington; David S Bell; Matthew Linford “Sputtered Silicon Solid Phase
Microextraction Fibers with a Polydimethylsiloxane Stationary Phase with Negligible Carry-
Over and Phase Bleed.” Journal of Chromatography A 2020, 1623, 461065.

88. Dhruv Shah, Dhananjay I. Patel, Tuhin Roychowdhury, Brian I. Johnson, Matthew R. Linford
“Substrate Protection and Deprotection with Salt Films to Prevent Surface Contamination and
Enable Selective Atomic Layer Deposition.” Applied Surface Science 2020, 526, 146621.

89. Tatiana Zuppa Neto, Tahereh Avval, Pedro Augusto Morais, Wade Ellis, Sean Chapman,
Anselmo de Oliveira, Matthew R. Linford, Paul B. Farnsworth, Nelson Antoniosi Filho “Direct
Dielectric Barrier Discharge lonization Promotes Rapid and Simple Lubricant Qil
Fingerprinting.” J. Am. Soc. Mass Spectrom. 2020, 31(7), 1525-1535.

90. Cody V. Cushman, ..., Matthew R. Linford “Boron coordination structure at the surfaces of
sodium borosilicate and aluminoborosilicate glasses by B K-edge NEXAFS” Journal of Non-
Crystalline Solids.

91. George H. Major, Sean C. Chapman, Jeffrey T. Chapman, Joshua I. Wheeler, Shiladitya
Chatterjee, Cody V. Cushman, Daniel H. Ess, Matthew R. Linford “Spectroscopic Ellipsometry
of SU-8 Photoresist from 190 — 1680 nm (0.740 — 6.50 eV)” Surface and Interface Analysis.
http://dx.doi.org/10.1002/sia.6867.
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92. Matthew R. Linford. ‘New Rules for Chess (and Life) during the Pandemic: Pandemic Chess’.
Research Gate: DOI: 10.13140/RG.2.2.31959.09127.

93. Dhruv Shah, Dhananjay Patel, George H. Major, Morris Argyle, Matthew R. Linford. ‘A New
Holder/Container with a Porous Cover for Atomic Layer Deposition on Particles, with
Transport and Detailed Characterization of the Resulting Materials’. Surface and Interface
Analysis 2020. https://doi.org/10.1002/sia.6895.

94. George H. Major, Neal Fairley, Peter M. A. Sherwood, Matthew R. Linford, Jeff
Terry, Vincent Fernandez, Kateryna Artyushkova. ‘Practical guide for curve fitting in X-ray
photoelectron spectroscopy’. J. Vac. Sci. Technol. A 2020, 38, 061203.
https://doi.org/10.1116/6.0000377.

95. George H. Major, Tahereh G. Avval, Behnam Moeini, Gabriele Pinto, Dhruv Shah, Varun
Jain, Victoria Carver, William Skinner, Thomas R. Gengenbach, Christopher D. Easton,
Alberto Herrera-Gomez, Tim S. Nunney, Donald R. Baer, Matthew R. Linford ‘An Assessment
of the Frequency and Nature of Erroneous X-ray Photoelectron Spectroscopy (XPS) Analyses
in the Scientific Literature’. J. Vac. Sci. Technol. A 2020, 38, 061204. DOI:
10.1116/6.0000685.

96. Benjamen P. Reed, David J. H. Cant, Steve J. Spencer, Abraham Jorge Carmona-

Carmona, Adam Bushell, Alberto Herrera-Gémez, Akira Kurokawa, Andreas

Thissen, Andrew G. Thomas , Andrew J. Britton, Andrzej Bernasik, Anne Fuchs, Arthur P.
Baddorf, Bernd Bock, Bill Theilacker, Bin Cheng, David G. Castner, David J. Morgan, David
Valley, Elizabeth A. Willneff, Emily F. Smith, Emmanuel Nolot, Fangyan Xie, Gilad

Zorn, Graham C. Smith, Hideyuki Yasufuku, Jeffery L. Fenton, Jian Chen, Jonathan D. P.
Counsell, Jorg Radnik, Karen J. Gaskell, Kateryna Artyushkova, Li Yang, Lulu

Zhang, Makiho Eguchi, Marc Walker, Mariusz Hajdyta, Mateusz M. Marzec, Matthew R.
Linford, Naoyoshi Kubota, Orlando Cortazar-Martinez, Paul Dietrich, Riki Satoh, Sven L. M.
Schroeder, Tahereh G. Avval, Takaharu Nagatomi, Vincent Fernandez, Wayne Lake, Yasushi
Azuma, Yusuke Yoshikawa, Alexander G. Shard “Versailles Project on Advanced Materials
and Standards interlaboratory study on intensity calibration for x-ray photoelectron
spectroscopy instruments using low-density polyethylene’ J. Vac. Sci. Technol. A 2020, 38,
063208. https://doi.org/10.1116/6.0000577.

ARTICLES IN VT&C MAGAZINE

97. George H. Major, Tahereh G. Avval, Neal Fairley, Matthew R. Linford. ‘Why Data
Smoothing is Generally a Bad Idea, explained from the Perspective of Convolution and the
Fourier Transform.” Vacuum Technology & Coating, February, 2020.

98. George H. Major, Dhruv Shah, Vincent Fernandez, Neal Fairley, Matthew R. Linford.
‘Advanced Line Shapes in X-Ray Photoelectron Spectroscopy I. The Asymmetric Lorentzian
(LA) Line Shape.” Vacuum Technology & Coating, March, 2020.

99. George H. Major, Dhruv Shah, Tahereh G. Avval, Vincent Fernandez, Neal Fairley, Matthew
R. Linford. ‘Advanced Line Shapes in X-Ray Photoelectron Spectroscopy Il. The Finite
Lorentzian (LF) Line Shape (with some MATLAB code illustrating the use of the subplot
function).” Vacuum Technology & Coating, April, 2020.
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100. George H. Major, Dhruv Shah, Tuhin Roychowdhury, Tahereh G. Avval, Anders J.
Barlow, Paul Pigram, Mark Greiner, Vincent Fernandez, Neal Fairley, Matthew R. Linford.
‘Advanced Line Shapes in X-Ray Photoelectron Spectroscopy III. The LS ‘Lorentzian Square’
Line Shape.” Vacuum Technology & Coating, May, 2020.

101. George H. Major, Dhananjay I. Patel, Tahereh G. Avval, Anders J. Barlow, Paul Pigram,
Vincent Fernandez, Neal Fairley, Matthew R. Linford. ‘Advanced Line Shapes in X-Ray
Photoelectron Spectroscopy 1V. Using the Complementary Error Function to Fit the Fermi
Edge of an XPS Spectrum.” Vacuum Technology & Coating, June, 2020.

102. George H. Major, Gabriele Pinto, Mark C. Biesinger, Matthew R. Linford. ‘A Periodic
Table that Shows the Most Intense/Most Used XPS Core Lines.” Vacuum Technology &
Coating, July, 2020.

103. George H. Major, Dhananjay I. Patel, Matthew R. Linford. ‘Using MATLAB’s Live Editor
to Simulate a Random Walk on a Surface.” Vacuum Technology & Coating, August, 2020.

104. George H. Major, David Morgan, Vincent Fernandez, Neal Fairley, Matthew R. Linford
‘A Short Discussion of Pass Energy in X-ray Photoelectron Spectroscopy (XPS).” Vacuum
Technology & Coating, September, 2020.

105. Tahereh G. Avval, Radhya W. Gamage, Sven Maehl, Neal Fairley, Daniel E. Austin,
Matthew R. Linford ‘Application of Laplace’s Equation in Comparing the Electric Potentials of
Hemispherical and Cylindrical Energy Analyzers.” Vacuum Technology & Coating, October,
2020.

106. Dhananjay I. Patel, Daniel Lippert, Dhruv Shah, Dongjin Seo, James N. Hilfiker, Matthew
R. Linford ‘Determining the Thicknesses of Thiol-on-Gold Monolayers by Spectroscopic
Ellipsometry.” Vacuum Technology & Coating, November, 2020.

107. Behnam Moeini, Tahereh G. Avval, Gabriele Pinto, James N. Hilfiker, Matthew R. Linford
‘Spectroscopic Ellipsometry of Transparent Uniaxial Anisotropic Thin Films.” Vacuum
Technology & Coating, December, 2020.

PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

108.  Tuhin Roychowdhury, Dhruv Shah, James Hilfiker, Matthew R. Linford.
“Polymethylmethacrylate (PMMA): Optical Properties from 191 - 1688 nm (0.735 - 6.491 eV)
by Spectroscopic Ellipsometry.” Surface Science Spectra 2020, 27(1), 016002. DOI:
10.1116/1.5095422.

109. Varun Jain, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas Thien, Matthew R.
Linford. “Human Hair, Untreated, Colored, Bleached, and/or Treated with a Conditioner, by
Near-Ambient Pressure XPS (NAP-XPS).” Surface Science Spectra 2020, 27(1), 014001. DOI:
10.1116/1.5109425.

110. Dhananjay I. Patel, Alexandar Matic, Helmut Schlaad, Stephan Bahr, Paul Dietrich,
Michael Meyer, Andreas Thil3en, Sven Tougaard. “Effects of Background Gas Composition
and Pressure on 1,4-Polymyrcene (and Polytetrafluoroethylene) Spectra in near-ambient
pressure XPS” Accepted Surface Science Spectra.

111. Tahereh G. Avval, Grant T. Hodges, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas
ThiBen, Matthew R. Linford. “Polyethylene Terephthalate, PET, by Near-Ambient Pressure
XPS” Surface Science Spectra. DOI: 10.1116/1.5129466.
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112. Tahereh G. Avval, Victoria Carver, Sean C. Chapman, Stephan Bahr, Paul Dietrich,
Michael Meyer, Andreas ThilRen, Matthew R. Linford. “Clinoptilolite, a type of Zeolite, by
Near-Ambient Pressure XPS” Surface Science Spectra. DOI: 10.1116/1.5129275.

113. Tahereh G. Avval, Sean C. Chapman, Jeffrey T. Chapman, Stephan Bahr, Paul Dietrich,
Michael Meyer, Andreas ThilRen, Matthew R. Linford. “Roman Coin, by Near-Ambient
Pressure XPS” Surface Science Spectra 2020, 27(1). DOI: 10.1116/1.5135326.

114. Dhananjay . Patel, Dhruv Shah, Tuhin Roychowdhury, Joshua I. Wheeler, Daniel H. Ess,
James N. Hilfiker, Matthew R. Linford. “Diphenylsiloxane — Dimethylsiloxane Copolymer:
Optical Function from 191 — 1688 nm (0.735 — 6.491 eV) by Spectroscopic Ellipsometry”
Surface Science Spectra. 2020, 27(2). DOI: 10.1116/6.0000249.

PATENTS

115. RS Nielson, M Free, BR Williams, MR Linford, A Diwan, F Lane, S Ogden; U.S. Patent
No. 10,534,120 ‘Wire grid polarizer with protected wires.” January 14, 2020.

116. Anubhav Diwan, Matthew R. Linford. U.S. Patent No. 10,752,989 ‘Methods of applying
silane coatings.” Aug. 25, 2020.

117. RS Nielson, M Linford, A Diwan, MC George; U.S. Patent No. 10,761,252 ‘Wire grid
polarizer with protective coating.” September 1, 2020.

2019 Publications

PEER-REVIEWED PAPERS

118. Shiladitya Chatterjee, Sean C. Chapman, George H. Major, Denis L. Eggett, Barry M.
Lunt, Christopher R. Harrison, Matthew R. Linford. ‘Informatics Analysis of Capillary
Electropherograms of Autologously Doped and Undoped Blood’ Analytical Methods 2019, 11,
1868 — 1878. DOI: 10.1039/C9AY00192A.

119. Donald R. Baer, Kateryna Artyushkova, Christopher. R. Brundle, James E. Castle, Mark
H. Engelhard, Karen J. Gaskell, John. T. Grant, Richard T. Haasch, Matthew R. Linford,
Cedric. J. Powell, Peter M. A. Sherwood, Vincent. S. Smentkowski ‘Practical guides for x-ray
photoelectron spectroscopy: First steps in planning, conducting, and reporting XPS
measurements’ Journal of Vacuum Science & Technology A 2019, 37, 031401,
https://doi.org/10.1116/1.5065501.

120. Mona Sargazi, Matthew R. Linford, and Massoud Kaykhaii. ‘Liquid Crystals in Analytical
Chemistry: A Review.’ Critical Reviews in Analytical Chemistry 2019, 49(3), 243 - 255. DOI:
10.1080/10408347.2018.1512399.

121. Dhananjay . Patel, Paul Dietrich, Andreas Thif3en, and Matthew R. Linford. ‘Near
Ambient Pressure X-ray Photoelectron Spectroscopy (NAP-XPS). Characterization of Various
Materials with the SPECS EnviroESCA Instrument’ Journal of Surface Analysis 2019, 26(2).
(This is an extended abstract for the Practical Surface Analysis-19 Conference.)
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122.  Varun Jain, Tuhin Roychowdhury, Robert G. Kuimelis, Matthew R. Linford. ‘Differences
in Surface Reactivity in Two Synthetic Routes between HiPIMS and DC Magnetron Sputtered
Carbon.” Surface and Coatings Technology. doi.org/10.1016/j.surfcoat.2019.125003.

123. Leo Lebanov, Laura Tedone, Massoud Kaykhaii, Matthew R Linford, Brett Paull
‘Multidimensional gas chromatography in essential oil analysis. Part 1: Technical
developments® Chromatographia 2019, 82(1), 377 — 398.

124. Leo Lebanov, Laura Tedone, Massoud Kaykhaii, Matthew R Linford, Brett Paull
‘Multidimensional gas chromatography in essential oil analysis. Part 2: Applications to
characterization and identification’ Chromatographia 2019, 82(1), 399 — 414.

125. Joseph Ryan, Tiffany Kaspar, Carlo Pantano, Jarrett Rice, Cory Trivelpiece, Neil Hyatt,
Claire Corkhill, Colleen Mann, Russell Hand, Michael Kirkham, Charles Crawford, Carol
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Degrad. 2019, 3, 15. doi:10.1038/s41529-019-0069-2.
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126. Dhananjay | Patel, Tuhin Roychowdhury, Varun Jain, Dhruv Shah, Tahereh G Avval,
Shiladitya Chatterjee, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas Thil3en, Matthew
R Linford. “Introduction to near-ambient pressure x-ray photoelectron spectroscopy
characterization of various materials.” Surface Science Spectra 2019, 26(1), 016801.

127.  Dhruv Shah, Tuhin Roychowdhury, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas
Thil3en, and Matthew R. Linford. "Human tooth, by near-ambient pressure x-ray photoelectron
spectroscopy.” Surface Science Spectra 2019, 26(1), 014016.

128. Tahereh Gholian Avval, Cody V. Cushman, Paul Dietrich, Michael Meyer, Andreas
ThilRen, Matthew R. Linford. “Dimethyl Sulfoxide, DMSO, by Near-Ambient Pressure XPS
(NAP-XPS)”. Surface Science Spectra 2019, 26(1), 014020.

129. Dhruv Shah, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas ThiRRen, Matthew R
Linford. “Nitrogen gas (N2), by near-ambient pressure XPS.” Surface Science Spectra 2019,
26(1), 014023.

130.  Tuhin Roychowdhury, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas Thil3en,
Matthew R Linford. “Calcite (CaCQz), by near-ambient pressure XPS.” Surface Science
Spectra 2019, 26(1), 014025.

131.  Varun Jain, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas ThiRen, Matthew R.
Linford. “Polytetrafluoroethylene (PTFE), by Near-Ambient Pressure XPS (NAP-XPS)”.
Surface Science Spectra 2019, 26(1), 014028.

132.  Dhruv Shah, Dhananjay | Patel, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas
ThilRen, Matthew R Linford. “Liquid water, by near-ambient pressure XPS.” Surface Science
Spectra 2019, 26(2), 024003.

133. Dhananjay | Patel, Sebastian Noack, Charlotte D VVacogne, Helmut Schlaad, Stephan Bahr,
Paul Dietrich, Michael Meyer, Andreas Thif3en, Matthew R Linford. “Poly(L-lactic acid), by
near-ambient pressure XPS.” Surface Science Spectra 2019, 26(2), 024004.
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pressure XPS.” Surface Science Spectra 2019, 26(1), 014021.
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Spectra 2019, 26(1), 014017.
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Matthew R Linford. “Clamshell, by near-ambient pressure XPS.” Surface Science Spectra
2019, 26(1), 0140109.

144.  Varun Jain, Marit Kjaervik, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas Thif3en,
Matthew R. Linford. “Bovine Serum Albumin, Aqueous Solution, by Near-Ambient Pressure
XPS (NAP-XPS).” Surface Science Spectra 2019, 26(1), 014027.

145. Tahereh Gholian Avval, Cody V. Cushman, Paul Dietrich, Michael Meyer, Andreas
Thillen, Matthew R. Linford. “Carbon Dioxide Gas, CO2(g), by Near-Ambient Pressure XPS
(NAP-XPS).” Surface Science Spectra 2019, 26(1), 014022.

146.  Dhruv Shah, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas Thil3en, Matthew R.
Linford. "Coffee bean, by near-ambient pressure XPS." Surface Science Spectra 2019, 26(2).
DOI: 10.1116/1.5110902.

147. Dhananjay I. Patel, James O’Tani, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas
ThilRen, Matthew R. Linford. "Ethylene glycol, by near-ambient pressure XPS." Surface
Science Spectra 2019, 26(2). DOI: 10.1116/1.5119256.

148.  Varun Jain, Joshua John Wheeler, Daniel H. Ess, Sebastian Noack, Charlotte D. VVacogne,
Helmut Schlaad, Stephan Bahr, Paul Dietrich, Michael Meyer, Andreas Thil3en, Matthew R.
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Linford. “Poly(y-Benzyl L-Glutamate) (PBLG), by Near-Ambient Pressure XPS.” Science
Spectra 2019, 26, 024010. DOI: 10.1116/1.5109121.

149. Tahereh G. Avval, Cody V. Cushman, Philipp Briiner, Thomas Grehl, Hidde Brongersma,
Matthew R. Linford. “Calcium Fluoride, CaFz, and Gold Reference, by High Sensitivity - Low
Energy lon Scattering (HS-LEIS).” Accepted Surface Science Spectra.

150. Dhruv Shah, Tuhin Roychowdhury, Matthew R. Linford. “Polyethylene Glycol: Optical
Constants from 191 - 1688 nm (0.735 - 6.491 eV) by Spectroscopic Ellipsometry.” Accepted
Surface Science Spectra. DOI: 10.1116/1.5095949.

151.  Dhruv Shah, Dhananjay I. Patel, Tuhin Roychowdhury, Dylan Jacobsen, Jacob Erickson,
and Matthew R. Linford. "Optical Function of Atomic Layer Deposited Alumina (0.5 - 41.0
nm) from 191 - 1688 nm by Spectroscopic Ellipsometry”. Surface Science Spectra 2019, 26,
026001. DOI: 10.1116/1.5114827.

CONFERENCE PROCEEDINGS

152.  Brian I. Johnson, Tahereh Gholian Avval, Grant Hodges, Victoria Carver, Karen
Membreno, David D. Allred, Matthew R. Linford “Using ellipsometry and x-ray photoelectron
spectroscopy for real-time monitoring of the oxidation of aluminum mirrors protected by
ultrathin MgF2 layers” Proceedings of SPIE Optics and Photonics, Aug. 11 — 15, 2019, San
Diego, CA. http://dx.doi.org/10.1117/12.2529893.

153.  Brian I. Johnson, Tahereh Gholian Avval, Grant P. Hodges, Karen Membreno, David D.
Allred, Matthew R. Linford “Oxidation of Aluminum Protected by Wide Band Gap MgF2
Layers as Followed by X-ray Photoelectron Spectroscopy” Submitted to Proceedings of SVC
(Society of Vacuum Coaters) TechCon 2019 (Long Beach, CA, April 27 — May 2, 2019).

154.  Brian I. Johnson, Tahereh Gholian Avval, Grant Hodges, Karen Membreno, David D.
Allred,

Matthew R. Linford ‘Real-Time Monitoring of Aluminum Oxidation Through Wide Band Gap
MgF2 Layers for Protection of Space Mirrors’. Utah NASA Space Grant Consortium. Monday,
May 6, 2019, Brigham Young University.

ARTICLES IN VT&C MAGAZINE

155. Dhruv Shah, Dhananjay I. Patel, Tahereh G. Avval, Nick Allen, Blaine D. Johs, Matthew
R. Linford ‘Installation of an FS-1 in situ Ellipsometer on an Atomic Layer Deposition (ALD)
System. Part 1. Hardware Considerations.” Vacuum Technology & Coating, January, 2019.

156. Dhruv Shah, Dhananjay I. Patel, Tahereh G. Avval, Nick Allen, Blaine D. Johs, Matthew
R. Linford ‘Installation of an FS-1 in situ Ellipsometer on an Atomic Layer Deposition (ALD)
System. Part 2. Software Considerations.” Vacuum Technology & Coating, February, 2019.

157.  Brian 1. Johnson, James N. Hilfiker, Matthew R. Linford ‘Some Fundamentals of
Spectroscopic Ellipsometry’. Vacuum Technology & Coating, March, 2019.

158. Tahereh G. Avval, Brian I. Johnson, James N. Hilfiker, Matthew R. Linford ‘A Tutorial on
Spectroscopic Ellipsometry (SE), 1. Determination of the Thicknesses of Thin Oxide Layers on
Semiconductor Substrates.” Vacuum Technology & Coating, April, 2019.
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159. Dhruv Shah, Dhananjay I. Patel, James N. Hilfiker, Matthew R. Linford ‘A Tutorial on
Spectroscopic Ellipsometry (SE), 2. The Cauchy Model” Vacuum Technology & Coating, May,
20109.

160. Dhananjay I. Patel, Dhruv Shah, James N. Hilfiker, Blaine Johs, Matthew R. Linford ‘A
Tutorial on Spectroscopic Ellipsometry (SE), 3. Surface Roughness’ Vacuum Technology &
Coating, June, 20109.

161. Dhruv Shah, Dhananjay I. Patel, James N. Hilfiker, Blaine Johs, Matthew R. Linford ‘A
Tutorial on Spectroscopic Ellipsometry (SE), 4. Using the Angle Offset when Fitting
Ellipsometric Data’ Vacuum Technology & Coating, July, 2019.

162. Tahereh G. Avval, Emily F. Smith, Neal Fairley, Matthew R. Linford ‘Why the Signal-to-
Noise (S/N) Ratio in X-ray Photoelectron Spectroscopy (XPS) Generally Decreases as Binding
Energy Increases’ Vacuum Technology & Coating, August, 2019.

163. Dhananjay I. Patel, Dhruv Shah, James N. Hilfiker, and Matthew R. Linford ‘A Tutorial on
Spectroscopic Ellipsometry (SE), 5. Using the Tauc-Lorentz and Cody-Lorentz Models to
Describe the Absorption features of Amorphous Silicon (a-Si)’. Vacuum Technology &
Coating, September, 2019.

164. Dhananjay . Patel, Brian 1. Johnson, Dhruv Shah, Neal Fairley, Matthew R. Linford ‘XPS
Peak Fitting. Optimizing the Percent Lorentzian Character in Gaussian-Lorentzian Sum and
Product Functions’. Vacuum Technology & Coating, October, 2019.

165. Tahereh G. Avval, George H. Major, Behnam Moeini, Mark Engelhard, Matthew R.
Linford. ‘Plotting XPS Narrow Scans (and other Data) with MATLAB, 1. Using the ‘plot’ and
‘subplot’ functions.’. Vacuum Technology & Coating, November, 2019, pgs. 35 - 37.

166. Tahereh G. Avval, Behnam Moeini, George H. Major, Mark Engelhard, Matthew R.
Linford. ‘Plotting XPS Narrow Scans (and other Data) with MATLAB, 2. An Introduction to
Handle Graphics.’. Vacuum Technology & Coating, December, 2019, pgs. 34 - 36.

PATENTS

167. Matthew R. Linford, Anubhav Diwan, Bhupinder Singh; U.S. Patent No. 10,422,725
‘Solid phase coatings for microextraction.” Sept. 24, 2019.

2018 Publications

PEER-REVIEWED PAPERS

168. Shiladitya Chatterjee, Bhupinder Singh, Anubhav Diwan, Zheng Rong Lee, Mark H.
Engelhard, Jeff Terry, H. Dennis Tolley, Neal B. Gallagher, Matthew R. Linford “A
perspective on two chemometrics tools: PCA and MCR, and introduction of a new one: Pattern
recognition entropy (PRE), as applied to XPS and ToF-SIMS depth profiles of organic and
inorganic materials” Applied Surface Science 2018, 433, 994 - 1017.

169. Shiladitya Chatterjee and Matthew R. Linford “Reordered (Sorted) Spectra. A Tool for
Understanding Pattern Recognition Entropy (PRE) and Spectra in General” Bull. Chem. Soc.
Jpn. 2018, 91, 824 — 828. d0i:10.1246/bcsj.20180027.
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170.  Vipul Gupta, Brett Paull, Matthew Linford etc. "Mixed-mode liquid chromatography on
core shell stationary phases based on layer-by-layer nanodiamond/polyamine architecture”
Accepted Current Chromatography.

171.  Varun Jain, Mark C. Biesinger, Matthew Linford “The Gaussian-Lorentzian Sum, Product,
and Convolution (Voigt) Functions in the Context of Peak Fitting X-ray Photoelectron
Spectroscopy (XPS) Narrow Scans” Applied Surface Science 2018, 447, 548 — 553.
https://doi.org/10.1016/j.apsusc.2018.03.190.

172. Cody V. Cushman, Philipp Briiner, Julia Zakel, Cameron Dahlquist, Brandon Sturgell,
Thomas Grehl, Barry M. Lunt, Joy Banerjee, Nicholas Smith, Matthew R. Linford “Low
Energy lon Scattering (LEIS) of As-Formed and Chemically Modified Display Glass:
Significant Differences between Surface and Bulk Compositions as Revealed by LEIS Peak
Fitting of the Al/Si Envelope” Applied Surface Science 2018, 455, 18 - 31.
https://doi.org/10.1016/j.apsusc.2018.04.127

173.  Shiladitya Chatterjee, George H. Major, Massoud Kaykhaii, Matthew Linford “Using
Pattern Recognition Entropy to Select Mass Chromatograms to Prepare Total lon
Chromatograms from Raw LC-MS Data” J. Chrom. A. 2018, 1558, 21 — 28.
https://doi.org/10.1016/j.chroma.2018.04.042

174. Chatterjee, Shiladitya; Chapman, Sean; Lunt, Barry; Linford, Matthew ‘Using Cross-
Correlation with Pattern Recognition Entropy to Obtain Reduced Total lon Current
Chromatograms from Raw Liquid Chromatography-Mass Spectrometry Data’ Bull. Chem. Soc.
Jpn. 2018, 91, 1775 — 1780. doi:10.1246/bcsj.20180230.

175.  Saini, Gaurav; Trenchevska, Olgica; Howell, Loren; Boyd, James; Smith, David; Jain
Varun; Linford, Matthew “Performance Comparison of Three Chemical Vapor Deposited
Aminosilanes in Peptide Synthesis: Effects of Silane on Peptide Stability and Purity” Langmuir
2018, 34 (40), 11925-11932.

176. Dhruv Shah, Dhananjay I. Patel, Tuhin Roychowdhury, G. Bruce Rayner, Noel O’Toole,
Donald R. Baer, Matthew R. Linford “A Tutorial on Interpreting X-ray Photoelectron
Spectroscopy (XPS) Survey Spectra: Questions and Answers on Spectra from the Atomic
Layer Deposition (ALD) of Al203 on Silicon” Journal of Vacuum Science & Technology B
2018, 36, 062902; https://doi.org/10.1116/1.5043297.

177. Mona Sargazi , Matthew R. Linford, and Massoud Kaykhaii “Liquid Crystals in Analytical
Chemistry: A Review” CRITICAL REVIEWS IN ANALYTICAL CHEMISTRY
https://doi.org/10.1080/10408347.2018.1512399.

ENCYCLOPEDIA ARTICLE

178. Matthew R. Linford “The Chemomechanical Modification of Silicon with Macroscopic
Diamond Tips and AFM Tips with Extension to Laser-Modification of the Material, Starting
from Its Roots in Monolayers on Hydrogen-Terminated Silicon”. Encyclopedia of Interfacial
Chemistry: Surface Science and Electrochemistry, Chapter: 13142.
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ARTICLES IN VT&C MAGAZINE

179. Cameron T. Dahlquist, Cody V. Cushman, J. Brigham Clawson, Scott S. Parker, Matthew
R. Linford ‘An Example of a Standard Operating Procedure for a Surface Analytical
Instrument” Vacuum Technology & Coating, January 2018.

180. Brian I. Johnson, Grant Hodges, Cody Cushman, Joy Banerjee, Nicholas J. Smith,
Matthew R. Linford ‘Appropriate Backside Roughening is a Key for Good Spectroscopic
Ellipsometry Analysis of Transparent Materials’ Vacuum Technology & Coating, February
2018.

181. Cody Cushman, Julia Zakel, Landon S. Fisher, Joy Banerjee, Barry M. Lunt, Nicholas J.
Smith, Matthew R. Linford ‘Sample Charging in ToF-SIMS: How it Affects the Data that are
Collected and How to Reduce it” Vacuum Technology & Coating, March 2018.

182. Dhananjay I. Patel, Catherine G. McKenas, Dhruv Shah, Matthew R. Lockett, Matthew R.
Linford ‘Multi-Instrument Characterization of Carbon Nanodot Materials: Description of
Analytical Techniques and Specific Considerations Related to Research in the Lockett Group at
UNC Chapel Hill, Part 1’ Vacuum Technology & Coating, April 2018.

183. Dhananjay I. Patel, Catherine G. McKenas, Dhruv Shah, Tahereh Gholian Avval, Matthew
R. Lockett, Matthew R. Linford ‘Multi-Instrument Characterization of Carbon Nanodot
Materials: Description of Two Analytical Techniques (LEIS and FTIR) with Specific
Considerations Related to Research in the Lockett Group at UNC Chapel Hill, Part 2° Vacuum
Technology & Coating, May 2018.

184. Dhananjay I. Patel, Catherine G. McKenas, Dhruv Shah, Matthew R. Lockett, James E.
Patterson, Matthew R. Linford ‘Multi-Instrument Characterization of Carbon Nanodot
Materials: Description of Two More Analytical Technigues (ToF-SIMS and Raman) with
Specific Considerations Related to Research in the Lockett Group at UNC Chapel Hill, Part 3’
Vacuum Technology & Coating, June 2018.

185. James N. Hilfiker, Harland G. Thompkins, Matthew R. Linford ‘A Review of Thompkins’
and Hilfiker’s Book Entitled: ‘Spectroscopic Ellipsometry: Practical Applications to Thin Film
Characterization.” Vacuum Technology & Coating, July 2018.

186. Matthew R. Linford, Tuhin Roychowdhury, Dhruv Shah ‘Near Ambient Pressure XPS
(NAP-XPS). A New Paradigm for the Technique.” Vacuum Technology & Coating, August
2018.

187. Brian I. Johnson, Matthew R. Linford ‘It’s Better to Make Good Measurements on Well-
Prepared Samples than to Study Samples of Questionable Quality. Development of a Small Dry
Box for Transferring Chemicals (Silanes) for CVD.” Vacuum Technology & Coating,
September 2018.

188. Dhruv Shah and Matthew R. Linford ‘A Review of Alan Spool’s Book Entitled ‘The
Practice of ToF-SIMS: Time of Flight-Secondary lon Mass Spectrometry.” Vacuum Technology
& Coating, October 2018.

189. Matthew R. Linford ‘A Short Quiz on ToF-SIMS Inspired by Alan Spool’s Recent Book
on Time-of-Flight Secondary lon Mass Spectrometry.” Vacuum Technology & Coating,
November 2018.

190. Tuhin Roychowdhury, Varun Jain, R.A. Synowicki, Matthew R. Linford ‘Special
Considerations for Analyzing Liquids by Spectroscopic Ellipsometry’ Vacuum Technology &
Coating, December 2018.
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PATENTS

191. Matthew R. Linford, Anubhav Diwan, Bhupinder Singh; U.S. Patent No. 9,939,351. ‘Solid
phase coatings for microextraction’. April 10, 2018.

192. Anubhav Diwan, Matt Linford, Fred Lane, Matthew C. George; U.S. Patent No. 9,995,864.
‘Wire grid polarizer with silane protective coating’. June 12, 2018.

193. Matt Linford, Anubhav Diwan, Fred Lane, Stew Nielsen, Ted Wangensteen; U.S. Patent
No. 10,025,015 ‘Wire grid polarizer with phosphonate protective coating.” July 17, 2018.

194. Ted Wangensteen, Stew Nielson, Fred Lane, Matt Linford, Anubhav Diwan, Matthew C.
George; U.S. Patent No. 10,054,717 ‘Oxidation and moisture barrier layers for wire grid
polarizer.” Aug. 21, 2018.

PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

195.  Tuhin Roychowdhury, Cody V. Cushman, Ron A. Synowicki, Matthew R. Linford
‘Polydimethylsiloxane (PDMS): Optical Constants from 191 — 1688 nm (0.735 — 6.491 eV) by
Spectroscopic Ellipsometry’. Accepted Surface Science Spectra. DOI: 10.1116/1.5046735.

2017 Publications

PEER-REVIEWED PAPERS

196. Cody V. Cushman, Julia Zakel, Brandon Sturgell, George I. Major, Barry M. Lunt, Phillip
Briiner, Thomas Grehl, Nicholas J. Smith, Matthew R. Linford “Time-of-Flight Secondary lon
Mass Spectrometry of Wet and Dry Chemically Treated Display Glass Surfaces” J. Am. Ceram.
Soc. 2017, 100 (10), 4770 - 4784.

197. Kevin R. Laughlin, Sarah L. Jamieson, Anthony C. Pearson, Hao Wang, Robert C. Davis,
Matthew R. Linford, Barry M. Lunt “Thin film carbon nanofuses for permanent data storage”
ACS Omega 2017, 2 (6), 2432 - 2438.

198. Massoud Kaykhaii, Matthew R. Linford “Application of Microextraction Techniques
Including SPME and MESI to the Thermal Degradation of Polymers: A review.” Critical
Reviews in Analytical Chemistry 2017, 47(2), 172 — 176.

ENCYCLOPEDIA ARTICLE

199. Matthew R. Linford “The Chemomechanical Modification of Silicon with Macroscopic
Diamond Tips and AFM Tips with Extension to Laser-Modification of the Material, Starting
from Its Roots in Monolayers on Hydrogen-Terminated Silicon”. Encyclopedia of Interfacial
Chemistry: Surface Science and Electrochemistry, Chapter: 13142.
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ARTICLES IN VT&C MAGAZINE

200. Shiladitya Chatterjee, Jacob C. Denning, Cody V. Cushman, Nicholas J. Smith, Paul
Mack, Hussein Samha, George H. Major, Tim Nunney, Matthew R. Linford ‘Trends in
Advanced XPS Instrumentation. 2. Angle-Resolved XPS (AR-XPS) and XPS Surface
Mapping’ Vacuum Technology & Coating, January 2017.

201. Cody V. Cushman, Adam Roberts, Matthew R. Linford ‘Trends in Advanced XPS
Instrumentation. 3. The spherical mirror analyzer: obtaining spatially resolved XPS data
without rastering’ Vacuum Technology & Coating, February 2017.

202. Patrick Frederix and Matthew R. Linford ‘Surface Analysis by Atomic Force Microscopy
(AFM): Its Various Modes, Capabilities, and Comparison to and Integration with other
Techniques’ Vacuum Technology & Coating, March 2017.

203.  Shiladitya Chatterjee, Tim Nunney, Cody Cushman, George H. Major, Nicholas J. Smith,
Barry M. Lunt, and Matthew R. Linford ‘Trends in Advanced XPS Instrumentation. 4. A
Modern XPS Instrument and How to Manufacture it in just Four Days’ Vacuum Technology &
Coating, April 2017.

204. Matthew R. Linford and Michelle G. Linford ‘A Case Study Illustrating Principles of Data
Analysis (Chemometrics)’ Vacuum Technology & Coating, May 2017.

205. Hao Wang and Matthew R. Linford ‘MATLAB Programming, Part 1. Descriptions and
Examples of Twenty-Five Useful Commands.” Vacuum Technology & Coating, June 2017.

206.  Tuhin Roychowdhury, Varun Jain, Dhruv Shah, James E. Sudy, Duane Bingaman,
Matthew R. Linford ‘Good Surface Characterization Starts with Good Sample Preparation -
Poor Equipment Maintenance Leads to Poor Sample Quality.” Vacuum Technology & Coating,
July 2017.

207. Cody V. Cushman, Cameron T. Dahlquist, Paul Dietrich, Stephan Bahr, Andreas Thi3en,
Oliver Schaff, Joy Banerjee, Nicholas J. Smith, Matthew R. Linford ‘Trends in Advanced XPS
Instrumentation. 5. Near-Ambient Pressure XPS.” Vacuum Technology & Coating, August
2017.

208. Adam Roberts, Neal Fairley, Brian 1. Johnson, Cody V. Cushman, Matthew R. Linford
“Trends in Advanced XPS Instrumentation. 6. Spectromicroscopy — A Technique for
Understanding the Lateral Distribution of Surface Chemistry.” Vacuum Technology & Coating,
September 2017.

209. Nikolas J. Podraza and Matthew R. Linford ‘Archiving the Optical Constants of Materials
with Surface Science Spectra’. Vacuum Technology & Coating, October 2017.

210. Dhruv Shah, Varun Jain, Tuhin Roychowdhury, James E. Sudy, Duane Bingaman,
Matthew R. Linford ‘Good Surface Characterization Starts with Good Sample Preparation -
Poor Equipment Maintenance Leads to Poor Sample Quality, Part 2°. Vacuum Technology &
Coating, November 2017.

211. Shiladitya Chatterjee, Andreas ThiRen, Paul Dietrich, Christian Fleischer (at SPECS),
Cody V. Cushman, Joy Banerjee, Nicholas J. Smith, Matthew R. Linford ‘Trends in Advanced
XPS Instrumentation. 7. Advanced Software Capabilities’ Vacuum Technology & Coating,
December 2017.
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PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

212. Brian I. Johnson, Cody V. Cushman, Joseph Rowley, Barry M. Lunt, Nicholas J. Smith,
Andrew Martin, Matthew R. Linford “Optical constants of SiO2 from 196 to 1688 nm (0.735—
6.33 eV) from 20, 40, and 60 nm films of reactively sputtered SiO2 on Eagle XG® glass by
spectroscopic ellipsometry” Surf. Sci. Spectra, 2017, 24(2), 026002 doi.org/10.1116/1.5008513

213. Cody V. Cushman, Brian I. Johnson, Andrew Martin, Barry M. Lunt, Nicholas J. Smith,
Matthew R. Linford “Eagle XG® Glass: Optical Constants from 196 — 1688 nm (0.735 - 6.32
eV) by Spectroscopic Ellipsometry” Surf. Sci. Spectra, 2017, 24(2), 026001 doi:
10.1116/1.4997439

PATENTS

214. Matt Linford, Anubhav Diwan, Fred Lane, Stew Nielson, Ted Wangensteen U.S. Patent
No. 9,703,028. ‘Wire grid polarizer with phosphonate protective coating’. July 11, 2017.

2016 Publications

PEER-REVIEWED PAPERS

215.  Bhupinder Singh, Stacey J. Smith, David S. Jensen, Hodge F. Jones, Andrew E. Dadson,
Paul B. Farnsworth, Richard Vanfleet, Jeffrey K. Farrer, Matthew R. Linford “Multi-instrument
characterization of five nanodiamond samples: a thorough example of nanomaterial
characterization” Anal. Bioanal. Chem. 2016, 408 (4), 1107 - 1124. DOI: 10.1007/s00216-015-
9207-z.

216. Diwan, Anubhav; Singh, Bhupinder; Roychowdhury, Tuhin; Yan, DanDan; Tedone,
Laura; Nesterenko, Pavel; Paull, Brett; Sevy, Eric T.; Shellie, Robert; Kaykhaii, Massoud;
Linford, Matthew R. "Porous, High Capacity, Coatings for Solid Phase Microextraction
(SPME) by Sputtering” Anal. Chem., 2016, 88 (3), 1593-1600.

DOI: 10.1021/acs.analchem.5b03181.

217. Jacob D. Bagley, H. Dennis Tolley, Matthew R. Linford “Reevaluating the Conventional
Approach for Analyzing Spectroscopic Ellipsometry Psi/Delta vs. Time Data. Additional
Statistical Rigor May Often Be Appropriate.” Surf. Interface Anal. 2016, 48, 186-195.

DOI: 10.1002/sia.5938.

218. Anubhav Diwan, Bhupinder Singh, Christopher J. Hurley, Matthew R. Linford “Layer-by—
Layer deposition of nitrilotris(methylene)triphosphonic acid and Zr(IV): an XPS, ToF-SIMS,
Ellipsometry, and AFM study.” Surf. Interface Anal. 2016, 48, 105 — 110.

219. Cody V. Cushman, Philipp Briner, Julia Zakel, George Major, Barry M. Lunt, Thomas
Grehl, Nicholas J. Smith, and Matthew R. Linford “Low Energy lon Scattering (LEIS). A
Practical Introduction to its Theory, Instrumentation, and Applications.” Analytical Methods,
2016, 8, 3419 — 3439. DOI: 10.1039/c6ay00765a.
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220. Bhupinder Singh, Anubhav Diwan, Varun Jain, Alberto Herrera-Gomez, Jeff Terry,
Matthew R. Linford “Uniqueness Plots. A Simple Graphical Tool for Identifying Poor Peak
Fits in X-ray Photoelectron Spectroscopy.” Applied Surface Science, 2016, 387, 155 — 162.

221. Shiladitya Chatterjee, George H. Major, Barry M. Lunt, Massoud Kaykhaii, Matthew R.
Linford “Polyallylamine as an Adhesion Promoter for SU-8 Photoresist.” Microscopy and
Microanalysis, 2016, 964 — 970, doi.org/10.1017/S1431927616011727.

222. Matthew R. Linford “The Parable of the Benevolent Father and Son™. Interpreter: A
Journal of Mormon Scripture, 2016, 22, 149 — 178.

PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

223. Cody V. Cushman, Brandon A. Sturgell, Andrew Martin, Nicholas J. Smith, Matthew R.
Linford “Eagle XG® Glass. Optical Constants from 230 — 1690 nm by Spectroscopic
Ellipsometry.” Surf. Sci. Spectra, 2016, 23, 55 — 60. http://dx.doi.org/10.1116/1.4954226.

CONFERENCE PROCEEDINGS

224. Matthew R. Linford, Bhupinder Singh, Daniel Velazquez, Jeff Terry, Jacob D. Bagley,
Dennis H. Tolley, Anubhav Diwan, Varun Jain, Alberto Herrera-Gomez. “New Data Analysis
Tools for X-ray Photoelectron Spectroscopy (XPS) and Spectroscopic Ellipsometry (SE):
Uniqueness Plots and Width Functions in XPS, and Distance, Principal Component, and
Cluster Analyses in SE”. Microscopy and Microanalysis, Columbus, OH, 2016.

225. Shiladitya Chatterjee, George H. Major, and Matthew R. Linford “Polyallylamine as an
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234. Shiladitya Chatterjee and Matthew R. Linford ‘Highlights from the 2016 Microscopy &
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9,283,543. ‘MODIFIED DIAMOND PARTICLES’. Mar. 15, 2016.

241. Matthew R. Linford, Robert C. Davis, Richard R. Vanfleet, David Scott Jensen, Li Yang,
Jun Song U.S. Patent No. 9,283,541. ‘THIN LAYER CHROMATOGRAPHY PLATES AND
RELATED METHODS’. Mar. 15, 2016.
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255.  Supriya Kanyal; David S. Jensen; Zihua Zhu; Matthew R. Linford ‘Multiwalled Carbon
Nanotube Forest Grown via Chemical Vapor Deposition from Iron Catalyst Nanoparticles by
ToF-SIMS’. Surface Science Spectra 2015, 22(2), 29 - 33. DOI: 10.1116/1.4931984.
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261. Linford, M.R. U.S. Patent No. 9,005,436. ‘Porous composite particulate materials,
methods of making and using same, and related apparatuses’. April 14, 2015.

ARTICLES IN VT&C MAGAZINE

262. Bhupinder Singh, Ronald Hesse, and Matthew R. Linford ‘Good Practices for XPS (and
other Types of) Peak Fitting. Use Chi Squared, Use the Abbe Criterion, Show the Sum of Fit
Components, Show the (Normalized) Residuals, Choose an Appropriate Background, Estimate

25



MATTHEW R. LINFORD

(801) 422-1699; mrlinford@chem.byu.edu

Fit Parameter Uncertainties, Limit the Number of Fit Parameters, Use Information from Other
Techniques, and Use Common Sense.” Vacuum Technology & Coating, December 2015.
263. Cody V. Cushman, Thomas Grehl, and Matthew R. Linford ‘Low Energy lon Scattering
(LEIS). V. Static and Sputter Depth Profiling, and Application to Semiconductor Devices.’

Vacuum Technology & Coating, November 2015.

264. Bhupinder Singh and Matthew R. Linford ‘An Introduction to the Equivalent Width and
the Autocorrelation Width. Their Possible Applications in XPS Narrow Scan Analysis’,
Vacuum Technology & Coating, October 2015.

265. Hao Wang, David J. Michaelis, Matthew R. Linford ‘Surface/Material Analysis of
Catalytic Ruthenium-Cobalt Nanoparticles in a Polystyrene Matrix. A Case Study’, Vacuum
Technology & Coating, September 2015.

266. Tuhin Roychowdhury, Cody V. Cushman, George H. Major, Matthew R. Linford ‘The
Surface Analytical Chemistry (XPS) and Polymer Chemistry of the Acrylates and
Methacrylates, an Introduction’, Vacuum Technology & Coating, August 2015.

267. Cody V. Cushman, Thomas Grehl, and Matthew R. Linford ‘Low Energy lon Scattering
(LEIS). 1V. Applications to Catalysis.” Vacuum Technology & Coating, July 2015.

268. Cody V. Cushman, Thomas Grehl, and Matthew R. Linford ‘Low Energy lon Scattering
(LEIS). 1. Quantitation in LEIS.” Vacuum Technology & Coating, June 2015.

269. Cody V. Cushman, Thomas Grehl, and Matthew R. Linford ‘Low Energy lon Scattering
(LEIS). 1l. Instrumentation and Application to Solid Oxide Fuel Cells’ Vacuum Technology &
Coating, May 2015.

270. Cody V. Cushman, Thomas Grehl, and Matthew R. Linford ‘Low Energy lon Scattering
(LEIS). I. The fundamentals.” Vacuum Technology & Coating, April 2015.

271. Hao Wang and Matthew R. Linford ‘X-ray Photoelectron Spectroscopy and Auger
Electron Spectroscopy: Comparison and Basic Principles’ Vacuum Technology & Coating,
March 2015.

272. Cody V. Cushman, George H. Major, and Matthew R. Linford ‘A Discussion of
Terminology Related to Surface Analysis, and of Sample Preparation, Mounting, and Handling
for Surface Sensitive Analytical Methods, as Guided by Three ASTM Standards’ Vacuum
Technology & Coating, February 2015.

273. Anubhav Diwan and Matthew R. Linford ‘An Introduction to Classical Least Squares
(CLS) and Multivariate Curve Resolution (MCR) as Applied to UV-VIS, FTIR, and ToF-
SIMS’ Vacuum Technology & Coating, January 2015.

274.  Anubhav Diwan and Matthew R. Linford ‘A Brief Introduction to Matrix Algebra’
Vacuum Technology & Coating, January 2015.

APPLICATION NOTES
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10.1556/JPC.27.2014.3.1.

281.  Vipul Gupta, Joshua A. Tuscano, Naomi R. Romriell, Robert C. Davis, Matthew R.
Linford. “Data and Device Protection: A ToF-SIMS, Wetting, and XPS Study of an Apple iPod
Nano”. Surface and Interface Analysis 2014, 46(2), 106-108. DOI: 10.1002/sia.5352.

282.  Vipul Gupta, Anubhav Diwan, Delwyn Evans, Clive Telford, Matthew R. Linford “Self-
Termination of Gas-Phase Layer-by-Layer Growth of an Aza silane and Water on Planar
Silicon and Nylon Substrates” J. Vac. Sci. Technol. B. 2014 32(6), 061803-1 - 061803-9.
http://dx.doi.org/10.1116/1.4899936.

CONFERENCE PROCEEDINGS

283. Lunt, B.M.; Linford, M.R.; Davis, R.C. ‘Permanent Digital Data Storage: An Overview’
International Symposium on Optical Memory (ISOM), Oct. 20 — 23, 2014. Hsinchu, Taiwan.

284. Lunt, B.M.; Linford, M.R. ‘Current Archiving Technology: An Update’ iPRES
(International Conference on Preservation of Digital Objects), October 6 — 10, 2014. State
Library of Victoria, Melbourne, Australia.

285. Jacob D. Bagley, Hao Wang, Anubhav Diwan, Robert C. Davis, Barry M. Lunt, Matthew
R. Linford ‘Exploring Sputtered Carbon for the Nanofuses in Solid-State Long-Term Digital
Data Storage’ International Symposium on Optical Memory (ISOM), Oct. 20 — 23, 2014.
Hsinchu, Taiwan.

27



MATTHEW R. LINFORD

(801) 422-1699; mrlinford@chem.byu.edu

286. Kevin Laughlin, Hao Wang, Barry M. Lunt, Robert C. Davis, Matthew R. Linford
‘Prototyping Permanent Data Storage Elements with Electron Beam Lithography’ International
Symposium on Optical Memory (ISOM), Oct. 20 — 23, 2014. Hsinchu, Taiwan.

287. Kevin Laughlin, Hao Wang, Barry M. Lunt, Robert C. Davis, Matthew R. Linford
‘Preparation and Properties of Carbon Nanofuses for Permanent Data Storage’ International
Symposium on Optical Memory (ISOM), Oct. 20 — 23, 2014. Hsinchu, Taiwan.

288. Hao Wang, Kevin Laughlin, Jake Bagley, Barry M. Lunt, Robert C. Davis, Matthew R.
Linford ‘XPS and ToF-SIMS Analysis of the Information Storage Medium of a Permanent
Write-Once-Read-Many (WORM) Archival, Solid State Data Storage Device’ International
Symposium on Optical Memory (ISOM), Oct. 20 — 23, 2014. Hsinchu, Taiwan.

289. Hao Wang, Kevin Laughlin, Jake Bagley, Barry M. Lunt, Robert C. Davis, Matthew R.
Linford ‘Development of an Optical Model, guided by AFM, for Arc-Deposited Carbon Thin
Films in Solid State Data Storage Elements’ International Symposium on Optical Memory
(ISOM), Oct. 20 — 23, 2014. Hsinchu, Taiwan.

PATENTS

290. Linford, M.R; Saini, G. U.S. Patent No. 8,846,161. ‘Hydrophobic coating and method’.
September 30, 2014.

291. Linford, M.R.; Jensen, D.S.; Dadson, A.E.; Davis, R.C. U.S. Patent No. 8,702,984. “Thin
layer chromatography plates and related methods of manufacture including priming prior to
infiltration with stationary phase and/or precursor thereof’. April 22, 2014.

292. Linford, M.R.; Hung, C.-H. U.S. Patent No. 8,658,039. ‘Sonication for improved particle
size distribution of core-shell particles’. February 25, 2014.

293. Linford, M.R. Canadian Patent No. CA 2,723,651 “POROUS COMPOSITE
PARTICULATE MATERIALS, METHODS OF MAKING AND USING SAME, AND
RELATED APPARATUSES” Feb. 11, 2014.

ARTICLES IN VT&C MAGAZINE
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305. Hung, C-H.; Jensen, D.S.; Miles, A.J.; Zukowski, J.; Dadson, A.E.; Linford, M.R. ‘FLARE
C18 Mixed-Mode Column: Separation of Apo-Transferrin and Bovine Serum Albumin (BSA)
by LC-MS’. Diamond Analytics Application Note: DA1014-A.

2013 Publications

PEER-REVIEWED PAPERS

306. David S. Jensen, Supriya S. Kanyal, Nitesh Madaan, Jared M. Hancock, Andrew E.
Dadson, Michael A. Vail, Richard Vanfleet, V. Shutthanandan, Zihua Zhu, Mark H.
Engelhard, Matthew R. Linford “Multi-instrument characterization of the surfaces and
materials in microfabricated, carbon nanotube-templated thin layer chromatography plates. An
analogy to ‘The Blind Men and the Elephant’” Surface and Interface Analysis 2013, 45(8),
1273-1282.

307. Anthony C. Pearson, Matthew R. Linford, John N. Harb, and Robert C. Davis “Dual
Patterning of a Polyacrylic Acid Layer by Electron Beam and Block Copolymer
Lithographies”. Langmuir 2013, 29 (24), 7433-7438.

308. Jensen, D.S.; Kanyal, S.S.; Madaan, N.; Miles, A.J.; Davis, R.C.; Vanfleet, R.; Vail, M.A;
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407. Soane, D.S.; Millward, D.B.; Linford, M.R.; Lau, R.; Green, E.G.; Ware, Jr., W. U.S.
Patent No. 7,427,300 “Hydrophilic finish for fibrous substrates” September 23, 2008.

408. Linford, Matthew; Saini, Gaurav Canadian Patent No. CA 2,664,536 “HYDROPHOBIC
AND OLEOPHOBIC COATING AND METHOD FOR PREPARING THE SAME” April 10,
2008.
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2007 Publications

PEER-REVIEWED PAPERS

409. Zhang, F.; Gates, R. J.; Smentkowski, V. S.; Natarajan, S.; Gale, B. K.; Watt, R. K;
Asplund, M. C.; Linford, M. R. “Direct Adsorption and Detection of Proteins, Including
Ferritin, onto Microlens Array Patterned Bioarrays.” J. Am. Chem. Soc. 2007, 129(30); 9252-
9253.

410. Arafat, A.; Giesbers, M.; Rosso, M.; Sudholter, E. J. R.; Schroen, K.; White, R. G.; Yang,
L.; Linford, M. R.; Zuilhof, H. “Covalent Biofunctionalization of Silicon Nitride Surfaces.”
Langmuir 2007, 23(11), 6233-6244.

411. Lee, M.V.; Nelson, K.A.; Hutchins, L.; Becerril, H.A.; Cosby, S.T.; Blood, J.C.; Wheeler,
D.R.; Davis, R.C.; Woolley, A.T.; Harb, J.N.; Linford, M.R. “Nanografting of Silanes on
Silicon Dioxide with Applications to DNA Localization and Copper Electroless Deposition.”
Chemistry of Materials 2007, 19, 5052-5054.

412. Yang, L.; Lua, Y.-Y.; Tan, M.; Sherman, O.A.; Grubbs, R.H.; Harb, J.N.; Davis, R.C;
Linford, M.R. “Chemistry of Olefin-Terminated Homogeneous and Mixed Monolayers on
Scribed Silicon.” Chemistry of Materials 2007, 19, 1671 — 1678.

413. Pei. L.; Jiang, G.; Davis, R.C.; Shaver, J.M.; Smentkowski, V.S.; Asplund, M.C.; Linford,
M.R. “Laser Activation-Modification of Semiconductor Surfaces (LAMSS) of 1-Alkenes on
Silicon: A ToF-SIMS, Chemometrics, and AFM Analysis.” Applied Surface Science 2007, 253
(12), 5375-5386.

CONFERENCE PROCEEDINGS

414. Lunt, B.M.; Sydenham, R.; Zhang, F.; Linford, M.R. “Digital Data Preservation: The
Millennium CD and Graceful Degradation.” Proceedings of the 7th Annual Workshop on
Technology for Family History and Genealogical Research, 2007, Provo, UT, March 2007.

2006 Publications

PEER-REVIEWED PAPERS

415. Zhang, F.; Pei, L.; Bennion, E.; Jiang, G.; Connley, D.; Yang, L.; Lee, M.V.; Davis, R.C;
Strossman, G.; Linford, M.R.; Asplund, M.C. “Laser Activation-Modification of
Semiconductor Surfaces (LAMSS).” Langmuir 2006, 22(26), 10859-10863.

416. Lee, M.V.; Richards, J.; Linford, M.R.;* Casey, S.* “Gas phase chemomechanical
modification of silicon.” J.Vac.Sci.Tech.B. 2006, 24(2); 750-755.

417. Zhang, F.; Halverson, P.; Lunt, B.; Linford, M.R. “Wet Spinning of Predoped Polyaniline
into an Aqueous Solution of a Polyelectrolyte.” Synthetic Metals 2006, 156 (14-15); 932-937.
(A figure from this paper appeared on the cover of the issue it appeared in.)
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418. Parent, A.A.; Anderson, T.M.; Michaelis, D.J.; Jiang, G.; Savage, P.B.; Linford, M.R.
“Direct ToF-SIMS Analysis of Organic Halides and Amines on TLC Plates.” Applied Surface
Science 2006, 252; 6746-6749.

419. Lee, M.V. Hoffman, M.T.; Barnett, K.; Geiss, J.-M.; Smentkowski, V.S.; Linford, M.R.;*
Davis, R.C.* “Chemomechanical Nanolithography: Nanografting on Silicon and Factors
Impacting Linewidth.” J. Nanosci. Nanotechnol. 2006; 6; 1639-1643. This paper was also
written up as GE Global Research Technical Report number: 2006GRC662.

CONFERENCE PROCEEDINGS

420. Nelson, K.A.; Cosby, S.T.; Blood, J.C.; Lee, M.V.; Wheeler, D.R.; Davis, R.C.; Woolley,
A.T.; Linford, M.R.; Harb, J.N. “Substrate Preparation for Nanowire Fabrication by Selective
Metallization of Patterned Silane Monolayers.” ECS Trans. 1, Issue 12, 17-23, 2006.
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PEER-REVIEWED PAPERS

421. Bronson, R.T.; Michaelis, D.J.; Lamb, R.D.; Husseini, G.A.; Farnsworth, P.B.; Linford,
M.R.; lzatt, R.M.; Bradshaw, J.S.; Savage, P.B. “Efficient Immobilization of a Cadmium
Chemosensor in a Thin Film: Generation of a Cadmium Sensor Prototype.” Org. Lett. 2005,
7(6), 1105-1108.

422. Yang, L.; Lua, Y.-Y.; Lee, M.V.; Linford, M.R. “Simultaneous Functionalization and
Patterning of Silicon by Scribing. Chemomechanical Surface Modification.” Accounts of
Chemical Research 2005, 38(12) 933-942.

423. Yang, L., Lua, Y.-Y.; Jiang, G.; Tyler, B.J.; Linford, M.R. “Multivariate Analysis of TOF-
SIMS Spectra of Monolayers on Scribed Silicon.” Analytical Chemistry 2005, 77(14); 4654-
4661.

424. Lua, Y.-Y.; Fillmore, W. J. J.; Yang, L.; Lee, M. V.; Savage, P. B.; Asplund, M. C.;
Linford, M. R. “First Reaction of a Bare Silicon Surface with Acid Chlorides and a One-Step
Preparation of Acid Chloride Terminated Monolayers on Scribed Silicon.” Langmuir 2005,
21(6), 2093-2097. This paper was highlighted in C&E News, March 21, 2005 pg 10.

425.  Lua, Y.-Y.; Yang, L.; Pew, C.A.; Zhang, F.; Fillmore, W.J.J.; Bronson, R.T.; Sathyapalan,
A.; Savage, P.B.; Whittaker, J.D.; Davis, R.C.; Linford, M. R. “Polyelectrolytes as New
Matrices for Secondary lon Mass Spectrometry.” J. Am. Soc. Mass Spec. 2005, 16, 1575-1582.

426. Cannon, B.R.; Lillian, T.D.; Howell, L.L.; Magleby, S.P.; Niederhauser, T.L.; Linford,
M.R. “A Compliant End-effector for Microscribing.” Precision Engineering 2005, 29(1), 86-
94.

BOOK CHAPTERS

427. Linford, M.; Davis, R.; Magleby, S.; Howell, L.; Jiang, G.; Thulin, C. Invited Book
Chapter: “Chemomechanical surface modification of materials for patterning” in Nano-
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lithography and Patterning Techniques in Microelectronics.” Ed. by D.G. Bucknall Woodhead
Publishing, 2005.

PATENTS

428. Linford; M.R.; Soane; D.S.; Offord; D.A.; Ware, W., Jr. U.S. Patent No. 6,872,424
“Durable finishes for textiles” March 29, 2005.

429. Linford, M.R.; Soane, D.S.; Offord, D.A. U.S. Patent No. 6,855,772 “Water-repellent and
soil-resistant finish for textiles” February 15, 2005.

2004 Publications

PEER-REVIEWED PAPERS

430. Lee, M.V.; Guo, D.; Linford, M.R.*; Zuilhof, H.* “Molecular Modeling of Alkyl
Monolayers on the Si(100)-2x1 Surface.” Langmuir 2004, 20, 9108-9113.

431. Lua, Y.-Y.; Fillmore, W.J.J.; Linford, M.R. “Aldehydes React with Scribed Silicon to form
Alkyl Monolayers. Characterization by ToF-SIMS Suggests and Even-Odd Effect.” Applied
Surface Science 2004, 231-232, 324-328. (Special Issue: Proceedings of the Fourteenth
International Conference on Secondary lon Mass Spectrometry and Related Topics, Edited by
A. Benninghoven, J.L. Hunter, Jr., B.W. Schueler, H.E. Smith, and H.W. Werner.)

432. Jiang, G.; Niederhauser, T.L.; Fleming, S.A.; Asplund, M.C.; Linford, M.R. “Evidence for
a Radical Mechanism in Monolayer Formation on Silicon Ground (or Scribed) in the Presence
of Alkyl Halides.” Langmuir 2004, 20, 1772-1774.

433. Owen, J.I.; Niederhauser, T.L.; Davis, R.C.; Linford, M.R. “Automated, Controlled
Deposition of Nanoparticles on Polyelectrolyte Coated Silicon from Chemomechanically
Patterned Droplet Arrays.” Lab on a Chip 2004, 4(6), 553-557.

434. Zilch, L.W.; Husseini, G.A.; Lua, Y.-Y.; Lee, M.V.; Gertsch, K.R.; Cannon, B.R.; Perry,
R.M.; Sevy, E.T.; Asplund, M.C.; Woolley, A.T.; Linford, M.R. “Rapid and convenient
method for preparing masters for microcontact printing with 1-12 um features.” Rev. Sci. Instr.
2004, 75, 3065-3067.

PATENTS

435. Soane, D.S.; Linford, M.R. U.S. Patent No. 6,821,509 “Nanoscopic hair care products”
November 23, 2004.

436. Ware, W., Jr.; Soane, D.S.; Millward, D.B.; Linford, M.R. U.S. Patent No. 6,679,924 “Dye
Fixative” January 20, 2004.
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437. Jiang, G.; Husseini, G.A.; Baxter, L.L.; Linford, M.R. “Analysis of Straw by X-ray
Photoelectron Spectroscopy.” Surface Science Spectra 2004, 11, 91-96. (Note, this document
was published in 2005.)

438. Jiang, G.; Husseini, G.A.; Baxter, L.L.; Linford, M.R. “Analysis of Grain Screening by X-
ray Photoelectron Spectroscopy.” Surface Science Spectra 2004, 11, 97-104. (Note, this
document was published in 2005.)

439. Jiang, G.; Husseini, G.A.; Baxter, L.L.; Linford, M.R. “Analysis of Sugar Beet Pulp by X-
ray Photoelectron Spectroscopy.” Surface Science Spectra 2004, 11, 105-111. (Note, this
document was published in 2005.)

440. Jiang, G.; Husseini, G.A.; Baxter, L.L.; Linford, M.R. “Analysis of Sheanut Shells by X-
ray Photoelectron Spectroscopy.” Surface Science Spectra 2004, 11, 112-118. (Note, this
document was published in 2005.)

441. Jiang, G.; Husseini, G.A.; Baxter, L.L.; Linford, M.R. “Analysis of Sunflower Shells by X-
ray Photoelectron Spectroscopy.” Surface Science Spectra 2004, 11, 119-126. (Note, this
document was published in 2005.)

442. Jiang, G.; Husseini, G.A.; Baxter, L.L.; Linford, M.R. “Analysis of Sawdust by X-ray
Photoelectron Spectroscopy.” Surface Science Spectra 2004, 11, 127-134. (Note, this
document was published in 2005.)

2003 Publications

PEER-REVIEWED PAPERS

443. Smalley, J.F.; Finklea, H.O.; Chidsey, C.E.D.; Linford, M.R.; Creager, S.E.; Ferraris, J.P.;
Chalfant, K.; Zawodzinsk, T.; Feldberg, S.W.; Newton, M.D. “Heterogeneous Electron-
Transfer Kinetics for Ruthenium and Ferrocene Redox Moieties through Alkanethiol
Monolayers on Gold.” J. Am. Chem. Soc 2003, 125(7), 2004-2013.

444, Wacaser, B.A.; Maughan, M.J.; Mowat, I.A.; Niederhauser, T.L.; Linford, M.R.; Davis,
R.C. “Chemomechanical surface patterning and functionalization of silicon surfaces using an
atomic force microscope.” Applied Physics Letters 2003, 82(5), 808-810. (A figure from this
paper appeared in the review: “Scanning Probe Lithography Using Self-Assembled
Monolayers” Chem. Rev. 2003, 103(11), 4367-4418.)

445. Lua, Y.-Y.; Niederhauser, T.L.; Wacaser, B.A.; Mowat, I.A.; Woolley, A.T.; Davis, R.C.;
Fishman, H.A.; Linford, M.R. Chemomechanical Production of Sub-um Edge Width,
Functionalized ~20 um Features on Silicon. Langmuir 2003, 19(4), 985-988. (This
communication was highlighted on the cover of Langmuir in February, 2003.)

446. Lua, Y.-Y.; Lee, M.V.; Fillmore, W.J.J.; Matheson, R.; Sathyapalan, A.; Asplund, M.C.;
Fleming, S.A.; Linford, M.R. “Amine-Reactive Monolayers on Scribed Silicon with
Controlled Levels of Functionality: The Reaction of Scribed Silicon with Mono- and
Diepoxides.” Angew. Chem. Int. Ed. 2003, 42, 4046-4049.

447. Jiang, G.; Niederhauser, T.L.; Davis, S.D.; Lua, Y.-Y.; Cannon, B.R.; Dorff, M.J.; Howell,
L.L.; Magleby, S.P.; Linford, M.R. “Stability of Alkyl Monolayers on Chemomechanically
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Scribed Silicon to Air, Water, Hot Acid, and X-rays.” Colloids and Surfaces A 2003, 226, 9-
16.

448. Husseini, G.A.; Peacock, J.G.; Sathyapalan, A.; Zilch, L.W.; Asplund, M.C.; Sevy, E.T.;
Linford, M.R. “Alkyl Monolayers on Silica Surfaces Prepared using Neat, Heated,
Dimethylmonochlorosilanes with Low Vapor Pressures.” Langmuir 2003, 19(12), 5169-5171.

449. Husseini, G.A.; Peacock, J.G.; Niederhauser, T.L.; Vernon, M.R.; Asplund, M.C.; Sevy,
E.T.; Linford, M.R. “Photochemical Lithography: Creation of Patterned, Acid Chloride
Functionalized Surfaces using UV Light and Gas-Phase Oxalyl Chloride.” Langmuir 2003,
19(11), 4856-4858.

450.  Whittaker, J.; Husseini, G.; Linford, M.R.; Davis, R.C. “Self-Aligned Mechanical
Attachment of Carbon Nanotubes to Silicon Dioxide Structures by Selective Silicon Dioxide
Chemical Vapor Deposition.” Applied Physics Letters 2003, 83(25), 5307-5309.

CONFERENCE PROCEEDINGS

451. Peacock, J.G.; Linford, M.R. “A Novel Method for the Preparation of Sulfhydryl-
Terminated Self-Assembled Monolayers on Gold.” Proceedings of the National Conference on
Undergraduate Research (NCUR), University of Utah, Salt Lake City, UT, March 13-15,
2003.

PATENTS

452, Offord, D.A.; Soane, D.S.; Ware, W., Jr.; Linford, M.R. U.S. Patent No. 6,617,268
“Method for Protecting Cotton from Enzymatic Attack by Cellulase Enzymes” September 9,
2003.

453. Soane, D.S.; Offord, D.A.; Linford, M.R.; Millward, D.B.; Ware, W., Jr.; Erskine, L.;
Green, E.; Lau, R. U.S. Patent No. 6,607,994 “Nanoparticle-Based Permanent Treatments for
Textiles” August 19, 2003.

454, Linford, M.R.; Soane, D.S.; Offord, D.A. U.S. Patent No. 6,544,594 "Water-Repellent and
Soil-Resistant Finish for Textiles" April 8, 2003.

455,  Soane, D.S.; Linford, M.R.; Offord, D.A.; Millward, D.B.; Ware, W., Jr. U.S. Patent No.
6,517,933 “Hybrid Polymer Materials” Feb. 11, 2003.

2002 Publications

PEER-REVIEWED PAPERS

456. Niederhauser, T.L.; Lua, Y.-Y.; Sun, Y.; Jiang, G.; Strossman, G.S.; Pianetta, P.; Linford,
M.R. “Formation of (Functionalized) Monolayers and Simultaneous Surface Patterning by
Scribing Silicon in the Presence of Alkyl Halides.” Chemistry of Materials 2002, 14, 27-29.

457. Linford, M.R.; Chidsey, C.E.D. “Surface Functionalization of Alkyl Monolayers by Free-
Radical Activation: Gas-Phase Photochlorination with Cl2.” Langmuir 2002, 18(16), 6217-
6221.
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458. Niederhauser, T.L.; Lua, Y.-Y.; Jiang, G.; Davis, S.D.; Matheson, R.; Hess, D.A.; Mowat,
ILA.; Linford, M.R. “Arrays of Chemomechanically Patterned Patches of Homogeneous and
Mixed Monolayers of 1-Alkenes and Alcohols on Single Silicon Surfaces.” Angew. Chem. Int.
Ed. 2002, 41(13), 2353-2356.

459. Lua, Y.-Y.; Niederhauser; T.L.; Matheson, R.; Bristol, C.; Mowat, I.A.; Asplund, M.C.;
Linford, M.R. “Static Time-of-Flight Secondary lon Mass Spectrometry of Monolayers on
Scribed Silicon derived from 1-Alkenes, 1-Alkynes and 1-Haloalkanes.” Langmuir 2002, 18,
4840-4846.

CONFERENCE PROCEEDINGS

460. Cannon, B.R.; Magleby, S.P.; Howell, L.L.; Jiang, G.; Niederhauser, T.L.; Linford, M.R.
“Influence of the Scribe Speed and Force on Chemomechanical Nanofunctionalized Features.”
Proceedings of the 2002 ASME International Mechanical Engineering Congress and
Exposition, November 17-22, 2002, New Orleans, LA.

PATENTS

461. Ware, W. Jr.; Soane, D.; Millward, D.B.; Linford, M.R. U.S. Patent No. 6,497,733 “Dye
fixatives” Dec. 24, 2002.

462. Soane, D.; Linford, M.R.; Lau, R.; Green, E. U.S. Patent No. 6,497,732 “Fiber-reactive
polymeric dyes” Dec. 24, 2002.
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463. Thomson, J.; Stoker, J.; Bunker, J.; Agbonkonkon, N.; lyer, G.; Bronson, R. T.; Savage,
P.B.; Linford, M.R.; Husseini, G.A. “Analysis of 5-chloro-8-methoxy-2-
(bromomethyl)quinoline by XPS.” Surface Science Spectra 2002 (but published in 2004), 9(4),
241-249.

464. Radicic, N.; Becerril-Garcia, H.; Myrer, A.; Cory, E.; Gertsch, K.R.; Bronson, R.T.;
Savage, P.B.; Linford, M.R.; Husseini, G.A. Analysis of 10,16-Diaza-1,4,7,13-
tetrathiacyclooctane-9,17-dione by XPS. Surface Science Spectra 2002 (but published in
2004), 9(4), 234-240.

465. Hoggard, J.; Carlson, E.D.; Fredrickson, S. H.; Monson, C. F.; Gertsch, K.R.; Bronson, R.
T.; Savage, P.B.; Linford, M.R.; Husseini, G.A. “Analysis of 7,13-bis((8-hydroxy-2 —quin -
linyl)methyl)-1,4-dimethyl-1,4,7,13-Tetraaza-10-thiacyclopentadecane by XPS.” Surface
Science Spectra 2002 (but published in 2004), 9(4), 227-233.

466. Husseini, G.A.; Sevy, E.T.; Asplund, M.C.; Peacock, J.G.; Linford, M.R. “XPS of Alkyl
Monolayers on Silica Surfaces Prepared from Neat, Heated (Tridecafluoro-1,1,2,2-
tetrahydroocytyl)-1-dimethylchlorosilane under Ambient Conditions.” Surface Science Spectra
2002 (but published in 2004), 9(4), 260-265.
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467. Niederhauser, T.L.; Jiang, G.; Lua, Y.-Y.; Dorff, M.; Woolley, A.T.; Asplund, M.C.;
Berges, D.A.; Linford, M.R. “A New Method of Preparing Monolayers on Silicon and
Patterning Silicon Surfaces by Scribing in the Presence of Reactive Species.” Langmuir 2001,
17, 5889-5900. (A figure from this paper appeared in the review: “Organometallic Chemistry
on Silicon and Germanium Surfaces” Chem. Rev. 2002, 102(5), 1271-1308.)

PEER-REVIEWED CONTRIBUTIONS TO SPECTRAL DATABASES

468. Husseini, G.A.; Linford, M.R.; Asplund, M.C.; Peacock, J.; Sevy, E. “XPS of Alkyl
Monolayers on Silica Surfaces Prepared from Neat, Heated 3-
Glycidoxypropyldimethylethoxysilane under Ambient Conditions.” Surface Science Spectra
2001, 8(4), 291-296. (Note, this document was published in 2003.)

469. Husseini, G.A.; Sathyapalan, A.; Sevy, E.; Linford, M.R.; Asplund, M.C. “XPS of Alkyl
Monolayers on Silica Surfaces Prepared from Neat, Heated CISi(CH3).CH=CH2 under
Ambient Conditions.” Surface Science Spectra 2001, 8(4), 284-290. (Note, this document was
published in 2003.)

470. Husseini, G.A.; Zilch, L.; Sevy, E.; Asplund, M.C.; Linford, M.R. “XPS of Alkyl
Monolayers on Silica Surfaces Prepared from Neat, Heated CISi(CH3)2(CH2)17CHs under
Ambient Conditions.” Surface Science Spectra 2001, 8(4), 274-283. (Note, this document was
published in 2003.)

PATENTS

471. Soane, D.S.; Linford, M.R. Canadian Patent No. CA 2,405,735 “NANOSCOPIC HAIR
CARE PRODUCTS” Oct. 25, 2001.

ARTICLES ON OTHER SUBJECTS

472. Linford, M.R. The Collegiate Post, BYU’s Academic Fortnightly 2001, Vol. 1, Issue 10, p.
7. “Preparing for a Brutal Job Interview.”

2000 Publications

PEER-REVIEWED PAPERS

473. Cicero, R.L.; Linford, M.R.; Chidsey, C.E.D. Photoreactivity of Unsaturated Compounds
with Hydrogen-Terminated Silicon. Langmuir 2000, 16(13), 5688-5695.
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474. Linford, M.R. U.S. Patent No. 6,132,801: “Producing Coated Particles by Grinding in the
Presence of Reactive Species” Oct. 17, 2000.

1999 Publications

PEER-REVIEWED PAPERS

475. Terry, J.; Linford, M.R.; Wigren, C.; Cao, R.Y.; Pianetta, P.; Chidsey, C.E.D. “Alkyl-
teriminated Si(111) surfaces: A high resolution, core level photoelectron spectroscopy study.”
J. Applied Physics 1999, 85, 213-221.
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PEER-REVIEWED PAPERS

476. Sieval, A.B.; Demirel, A.L.; Nissink, J.W.M.; Linford, M.R.; van der Maas, J.H.; de Jeu,
W.H.; Zuilhof, H.; Sudhoelter, E.J.R. “Highly Stable Si-C Linked Functionalized Monolayers
on the Silicon (100) Surface.” Langmuir 1998, 14(7), 1759-1768.

477.  Schitte, M.; Kurth, D.G.; Linford, M.R.; Colfen, H.; M6hwald, H.
“Metallosupramolecular Thin Polyelectrolyte Films.” Angew. Chem. Int. Ed. 1998, 37(20),
2891-2893.

478. Linford, M.R.; Auch, M.; Méhwald, H. “The Non-Monotonic Effect of lonic Strength on
Surface Dye Extraction during Dye-Polyelectrolyte Multilayer Formation.” J. Am. Chem. Soc.
1998, 120(1), 178-182.
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PEER-REVIEWED PAPERS

479. Terry, J.; Linford, M.R.; Wigren, C.; Cao, R.-Y.; Pianetta, P.; Chidsey, C.E.D.
“Determination of the Bonding of Alkyl Monolayers to the Si(111) Surface Using Chemical-
Shift, Scanned-Energy Photoelectron Diffraction.” Appl. Phys. Lett. 1997, 71 (8), 1056-1058.

480. Wagner, P.; Nock, S.; Spudich, J.A.; Volkmuth, W.D.; Chu, S.; Cicero, R.L.; Wade, C.P.;
Linford, M.R.; Chidsey, C.E.D. Bioreactive Self-Assembled Monolayers on Hydrogen-
Passivated Si(111) as a New Class of Atomically Flat Substrates for Biological Scanning
Probe Microscopy. Journal of Structural Biology. 1997, 119 (2), 189-201.

481. Terry, J.; Mo, R.; Wigren, C., Cao, R.; Mount, G.; Pianetta, P.; Linford, M.R.; Chidsey,
C.E.D. “Reactivity of the H-Si(111) surface.” Nucl. Instrum. Methods Phys. Res., Sect. B
1997, 133(1-4), 94-101.

482. Cicero, R.L.; Wagner, P.; Linford, M.R.; Hawker, C.J.; Waymouth, R.M.; Chidsey, C.E.D.
“Functionalization of Alkyl Monolayers on Surfaces with Diverse Amines: Photochemical

46



MATTHEW R. LINFORD

(801) 422-1699; mrlinford@chem.byu.edu

Chlorosulfonation Followed by Sulfonamide Formation.” Polymer Preprints 1997, 38, 904-
905.

483. Linford, M.R.; Mohwald, H. “A Matrix Representation of Solution Mixing by Aliquot
Exchange.” Analytical Chemistry 1997, 69 (21), 4495-4497.
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484. Wade, C.P.; Luo, H.; Dunbar, W.L.; Linford, M.R.; Chidsey, C.E.D. Mater. Res. Soc.
Symp. Proc. (Electrochemical Synthesis and Modification of Materials) 1997, 451, 173-183.
“STM Studies of Electrode/Electrolyte Interfaces and Silicon Surface Reactions in Controlled
Atmospheres.”
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485. Linford, M.R. “Chemical Functionalization of Hydrogen-Terminated Silicon Surfaces: The
First Self-Assembled Monolayers on Silicon.” Thesis. 1996. Stanford University.

486. Linford, M.R; lijima, M.; Hattori, T.; Takahashi, Y.; Fukada, E. “Piezoelectricity in
aromatic polyamide thin films prepared by vapor deposition polymerization.” Jpn. J. Appl.
Phys. Part 1 1996, 35(2A), 677-678.
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487. Linford, M.R.; Fenter, P.; Eisenberger, P.M.; Chidsey, C.E.D. “Alkyl Monolayers on
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