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ASTM E-42 members and other interested surface analysts,

 

Thank you to our presenters at this year’s ASTM E-42 workshops held in conjunction with the 58th AVS International Meeting in Nashville October 30th and November 1st. We had two lively and outstanding workshops.

 

The Sunday workshop, titled “Establishing Best Analytical Practice”, featured the following lineup of speakers:

 

· Bonnie Tyler, University of the West Indies 

· Dan Graham, University of Washington 

· Ian Gilmore, National Physical Laboratory (UK) 

· Don Baer, Pacific Northwest National Laboratory 
 Details of their presentations may be found in the attached word document.

 

The Tuesday workshop, traditionally held jointly with the Applied Surface Science Division of the AVS, was titled

“Challenges in SIMS: A Symposium in honor of Sally Asher”. The symposium honored the late Sally Asher, former

ASSD Chair and pioneer in the surface analysis of photovoltaic materials. Julia Fulghum chaired the session and the contributors were:

 

· Scott Bryan, Physical Electronics, 
· "Challenges and Opportunities in Depth Profiling of PV Materials"

· Nathan Havercroft, ION TOF USA Inc.,  
· "Challenges in Organic Depth Profiling - A SIMS Solution"

· Alex Shard, National Physical Laboratory, 
· “XPS Depth Profiling using Coronene”

· Andrew Davis, CAMECA Instruments, Inc.,  
· “From 3f to 7f and beyond: magnetic sector SIMS perspective in classic and evolving materials: PV, LED, Ceramics, Nuclear Alloys, Ultra- shallow Semiconductors, Cosmo- and Geochemistry, Cellular- and Micro- biology”

 

On behalf of the ASTM membership and officers, we would like to thank all of the speakers and attendees. We look forward to seeing you all at our next event!

 

Dan Gaspar
Chair, ASTM E-42 Committee on Surface Analysis 

2011 ASTM E42 Committee on Surface Analysis Workshop Summaries
Sunday Workshop: Establishing Best Analytical Practice

Workshop Panel Presenters: 
· Bonnie Tyler, University of the West Indies

· Dan Graham, University of Washington 
· Ian Gilmore, National Physical Laboratory (UK)
· Don Baer, Pacific Northwest National Laboratory

Once again, we had an outstanding Sunday afternoon program with thought-provoking and informative presentations from our invited presenters. The participation from the audience was lively and led to a number of interesting discussions. Bonnie Tyler started us off with a presentation which described the growing use of multivariate analysis (MVA), particularly in time-of-flight secondary ion mass spectrometry (TOF-SIMS) and the need for standards to aid analysts in the proper storage and analysis of their data, including opportunities for vendors, instrument operators, data analysts, principal investigators, editors and reviewers. For each of these groups, Prof. Tyler provided a list of areas where standard procedures could improve the consistency of their work. Prof. Tyler used as a particularly illustrative example the proper correction for dead time effects on image data.
Professor Tyler was followed by Dr. Dan Graham, who described key considerations in MVA of TOF-SIMS data. Dr. Graham provided a description of a number of resources for MVA that have been made available to the general public through his work at NESAC/BIO at the University of Washington (http://mvsa.nb.uw.edu). Dr. Graham discussed the need and provided suggestions for standard binary image file formats (including metadata), beyond the VAMAS/ISO format standards
,
  which could be common across instruments and data analysis software, as well as for a standard method for setting peak integration limits. The discussion suggested that the latter would be an excellent candidate for an Interlaboratory Measurement (ILM) study.
Dr. Graham was followed by Prof. Ian Gilmore who focused his presentation on the effects of topography and how conductors and insulators affect analysis, particularly in non-uniform samples. Prof. Gilmore provided very useful descriptions and explanations of the artifacts that are generated when the sample is non-uniform, as well as ways to mitigate or at least understand the nature of the artifact. A full version of this lecture may be downloaded from the SIMS society website (http://www.simssociety.org/PPT/IanGilmore/Gilmore1_Instrumentoptimisation_practicalanalysis.pdf). 
Full details are given in several publications.
, 
, 

Finally, Dr. Don Baer provided general comments on the purpose and utility of standards for the surface analysis community, including codification and dissemination of best practices. Dr. Baer provided numerous examples of both best practices and standards, as well as three examples of challenging analysis areas where standard guides may be useful to analysts. In the first example he used work by Jim Castle describing the use of XPS to obtain information about corrosion films as an example of development of a “protocol” that describes best practices for the application of surface tools to specific applications, in this case corrosion and the formation of protective films.
 Such protocols are being considered for adhesion, corrosion, self- assembled monolayers and suggestions for other topics are welcome.   The second example was a data analysis application that he and his colleagues call near-real time XPS analysis.
  This analysis effort involves the creation of a small expert system to extract the presence of carbon contamination, produce corrected film composition and indicate surface enrichment or depletion of elements detected. This approach expands the information immediately available from XPS data, can save an analyst time and provide to researchers information not routinely available without additional data analysis or time.  The third example focused on the characterization of nanomaterials and nanoscale objects, Don pointed to the need to thoughtfully consider multiple, complementary approaches to characterization
, 
 and highlighted a new ISO technical report
 both what can be learned and issues or concerns that need to be addressed for characterization of these materials.  
� ISO 14976 Surface chemical analysis – Data transfer format [SIA 1999; 27: 693].





ii ISO 22048 Surface chemical analysis – Information format for static secondary-ion mass spectrometry.


� "� HYPERLINK "http://dx.doi.org/10.1007/s13361-011-0201-1" \t "_blank" �Topography and field effects in Secondary Ion Mass Spectrometry - Part I: Conducting Samples�", J L S Lee, I S Gilmore, M P Seah and I W Fletcher. Journal of the American Society for Mass Spectrometry, 22 (10), 1718-1728 (2011) 


� "� HYPERLINK "http://dx.doi.org/10.1002/sia.3833" \t "_blank" �Topography and field effects in secondary ion mass spectrometry Part II: insulating samples�", J L S Lee, I S Gilmore, M P Seah, A P Levick, A G Shard. Surface and Interface Analysis, in press (2011)


� "� HYPERLINK "http://dx.doi.org/10.1002/sia.3761" \t "_blank" �Linearity of the instrumental intensity scale in TOF-SIMS—a VAMAS interlaboratory study�", J L S Lee, I S Gilmore, M P Seah. Surface and Interface Analysis, in press (2011) 


vi J. E. Castle, “Module to guide the expert use of x-ray photoelectron spectroscopy by corrosion scientists”


J. Vac. Sci. Technol. A 25 (2007) 1-27


 


vii A.S. Lea, K.R. Swanson, J.N. Haack, J.E. Castle, S. Tougaard, and D.R. Baer,  2010, An Application for Near Real-time Analysis of XPS Data, Surface and Interface Analysis . 42, 1061-1065, DOI 10.1002/sia.3304





viii D. R. Baer, D. J. Gaspar, P. Nachimuthu, S.D. Techane and D. G. Castner (2010), Application of Surface Chemical Analysis Tools for Characterization of Nanoparticles, Analytical and Bioanalytical Chemistry  396(3), 983 DOI: 10.1007/s00216-009-3360-1





ix Grassian, V.H., When Size Really Matters: Size-Dependent Properties and Surface Chemistry of Metal and Metal Oxide Nanoparticles in Gas and Liquid Phase Environments. Journal of Physical Chemistry C, 2008. 112(47): p. 18303-18313.





x International Organization for Standards  TR 14817 Surface Chemical Analysis — Characterization of Nanostructured Materials








