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BACKGROUND 
 

 Dr. Helen H. Farrell is a Scientist at the Idaho National Laboratory (INL) where she has 
worked since 1999. Farrell earned a B.S. and an M.S. in Chemistry from the University of 
Massachusetts in 1964 and 1966, respectively, and a Ph.D. in Chemistry from the University of 
California at Berkeley in 1969. She has since worked at Brookhaven National Laboratory, Bell 
Telephone Laboratories, Bellcore and the University of Illinois at Champaign-Urbana.  She has 
also worked for 3 years as a full time Program Manager (IPA) in the Office of Basic Energy 
Science (BES) in DOE, and 6 years as a part-time detailee in a similar position.   
 
  Farrell has more than thirty years of fundamental research experience in the fields of materials 
science, physics and chemistry.  She has extensive experience in the field of surface science, and 
has published widely in this general area. She has also worked in the areas of superconductivity, 
grain boundary diffusion, epitaxial growth on semiconductor surfaces and thin films.   Over the 
last twenty years, or so, she has focused on the structure of the surfaces of semiconductor 
compounds, both under ultra-high vacuum and during crystal growth.  Farrell has worked with a 
variety of surface sensitive techniques including LEED, RHEED and HREELS.  She has also 
worked at a number of synchrotron facilities and has considerable experience with a variety of 
electron spectroscopies, including Auger, UPS and XPS, and has previously worked on matrix 
corrections, modeling and mean free path calculations for electron spectroscopies.  After doing 
managerial and administrative work, she has recently returned to research in both the areas of 
nanostructures, oxide and semiconductor surfaces and interfaces and high temperature catalysts.    
Farrell is currently collaborating with Prof. C.J. Palmstrøm at the University of Minnesota in 
Minneapolis and with Prof. Darrell Schlom at Pennsylvania State University.    
 
  She obtained managerial and administrative experience while working at the University of 
Illinois, in BES at DOE and at INL.   While at the University of Illinois at Urbana-Champaign, 
she managed the Surface Analysis Group in the Frederick Seitz Materials Research Laboratory 
(MRL).  There, she was responsible for 5 professional scientists, 2 technicians, 6 large 
commercial instruments (and numerous small) and more than 250 facility-users per annum. She 
also had the responsibility for developing new, in-house equipment, designing brochures of the 
facilities, and other more mundane but necessary activities.    
 
  While at BES, Farrell worked in both the Divisions of Materials Sciences and the Division of 
Chemical Sciences.  In the former, she managed more than 20 university core programs plus 30 
EMSP university and laboratory programs.  In the latter, she managed 43 university and 10 
laboratory programs.  Her responsibilities also included screening proposals and pre-proposals 



(>1000), site visits, representing BES at various inter- and intra- agency meetings and arranging 
a variety of peer review panels and evaluating EPSCoR programs.  She is a recipient of Vice 
President Gore’s 1998 EMSP Hammer Award.   
 
  At the INL, Farrell initially worked with the LDRD/URC (University Research Consortium) 
programs and then with the University Alliance programs in the Academic and Professional 
Affairs Department. She served as Chair of the INEEL Seminar Series Committee during this 
time as well. In 2001, she moved to the Materials Physics Department where she now divides her 
time between doing research and administration.  Her current research program focuses on model 
calculations using first principles, density functional theory calculations.  Present topics of 
interest are materials for high field superconductors, interfaces in semiconductors and oxides and 
nanoparticle catalysts for hydrogen production.   
 
  Farrell has a solid record of scientific and technical achievement.  During the time that she has 
done basic research, she has written more than 90 articles for peer reviewed publications 
including 17 Physical Review, Physical Review B or Physical Review Letters.  Since joining the 
Materials Sciences Department at INL, she has produced fourteen peer reviewed publications 
and currently has six additional articles either in preparation for or submitted to peer reviewed 
journals.  Farrell has collaborated with a wide variety of scientists from both the United States 
and other countries including the United Kingdom, Germany, Switzerland, Spain, Brazil and 
China.  A short list of her recent collaborators is listed on the next page.   
 
  Farrell’s work supports the INL Energy Sciences and Technology Mission.  She has received 
DOE Office of Basic Energy Sciences (BES) funding since 2001 for basic research on 
nanoparticles and heterogeneous interfaces.  She has participated in two BES Center for 
Synthesis and Processing (CS&P) proposals, one of which was funded.  Though the overall 
CS&P program was subsequently eliminated, this led to some funding for work on high-field 
superconductors that supports INL’s long-term fussion efforts.  She has also received LDRD 
funding on this general topic. Farrell has also received LDRD funding for work on catalysts for 
hydrogen production from nuclear powered sulfur-iodine thermochemical cycles with Daniel 
Ginosar and Lucia Petkovic.  This is expected to lead to a mid-sized proposal for the upcoming 
BES “Energy Frontier ResearchCenter” Call.   
 
  While working for BES, Farrell served on numerous Experimental Program to Stimulate 
Competitive Research (EPSCoR) and National Laboratory Site Review Committees.  She is 
currently a quarter time detailee in the Division of Materials Sciences and Engineering at the 
Office of Basic Energy Sciences.  Since joining INL, she has been a member of BES Site 
Review Committees for ANL, SNL, LANL, ORNL, Stanford-SSRL and SNL-W.  She has also 
participated in informal BES site visits at LLNL and LBNL-ALS.  She has been a member of the 
Program Committee for the Physics and Chemistry of Semiconductor Interfaces, an American 
Vacuum Society meeting, since 2004. Farrell routinely reviews for professional journals in her 
field.  She is presently a member of the American Vacuum Society, the American Chemical 
Society, and the Materials Research Society.  She has also been an invited speaker at  NSF 
Workshops on Heterogeneous Interfaces in 2004 (Moab, UT) and 2005 (Yosemite, CA) and at 
the US-Ireland Workshop on Nanotechnology, October 23-24, 2006 in Belfast, Northern Ireland, 



UK.  In 2007, she was the recipient of the Laboratory Director's Awards for Individual Lifetime 
Achievement in Science and Technology. 
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MANUSCRIPTS in PREPARATION  
 

1. H. H. Farrell, D. M. Ginosar, L. M. Petkovic, H. W. Rollins, K. C. Burch and P. J. Pinhero, 
High-Temperature, “Size Dependent Sublimation Effects in Pt Nanoparticle Catalysts”, to be 
submitted to the Journal of Physical Chemistry.    
 
2. H. H. Farrell, Randall A. LaViolette, McMillan Equation as Applied to Metal Diborides, to 
be submitted to Physical Review Letters.  
 
3. R. D. Parra and H. H. Farrell, Copper Oxide Nanoparticles, in preparation for submission to 
the Journal of Chemical Physics.   
 
 

PUBLICATIONS    
 

1. H. H. Farrell, C. D. Van Siclen, D. M. Ginosar, L. M. Petkovic, and R. D. Parra, Surface 
Bonding Effects in Compound Semiconductor Nanoparticles: I, submitted to Journal of 
Vacuum Science & Technology A.   

 
2. R. D. Parra and H. H. Farrell, Binding Energy of Oxide Nanoparticles, submitted to the 

Journal of Physical Chemistry C.   
 

3. Helen Farrell, Brian Schultz, and Christopher Palmstrom, Comment on 'High-resolution 
core-level photoemission study on GaAs(111)B surfaces', submitted for publication in the 
Journal of Applied Physics.   

 
4. H. H. Farrell, Surface Bonding Effects in Compound Semiconductor Nanoparticles: II, 

accepted for publication in Journal of Vacuum Science & Technology B.   
 

5. S. N. Rashkeev, D. M. Ginosar, L. M. Petkovic, and H. H. Farrell, Catalytic Activity of 
Supported Metal Particles for Sulfuric Acid Decomposition Reaction, accepted for 
publication in Catalysis Today. 

 
6. L.M. Petkovic , D.M. Ginosar, H.W. Rollins, K.C. Burch, P.J. Pinhero, and H.H. Farrell, 

Pt/TiO2 (rutile) catalysts for sulfuric acid decomposition in sulfur-based thermochemical 
water-splitting cycles, Applied Catalysis A: General 338 (2008) 27–36.    

 
7. H. H. Farrell, C. D. Van Siclen, Binding Energy, Vapor Pressure, and Melting Point of 

Semiconductor Nanoparticles, Journal of Vacuum Science & Technology B 25 (4): 1441-
1447 Jul.-Aug. 2007.  

 
8. H. H. Farrell, R. A. LaViolette, T. M. Lillo, Diatomic Substitutionals in 

Superconducting Nb(1-X)B2, Physica C-Superconductivity and its Applications, 449 (1): 
1-8 Nov. 1 2006. 



9. Farrell HH, Hilton JL, Schultz BD, et al., Nonequilibrium phases in epitaxial Mn/GaAs 
interfacial reactions, Journal of Vacuum Science & Technology B 24 (4): 2018-2023 Jul-
Aug 2006. 

10. Farrell HH, LaViolette RA, Cation variations at semiconductor interfaces: 
ZnSe(001)/GaAs(001) superlattices , Journal of Vacuum Science & Technology B 22 (4): 
2250-2256 Jul-Aug 2004. 

 
11. Farrell HH, LaViolette RA, Anion variations at semiconductor interfaces: 

ZnSe(100)/GaAs(100) superlattices,  Journal of Vacuum Science & Technology  B 23 
(2): 406-416 Mar-Apr 2005. 

 
12. Denison AB, Farrell HH, Positron mean free paths between 50 eV and 40 keV, Physical 

Review B 69 (10): Art. No. 104302 Mar 2004. 
 

13. Farrell HH, Laviolette  RA, Schultz  BD, Lüdge  K, Palmstrøm  CJ, Self-assembled 
CoAs nanostructures, Journal of Vacuum Science & Technology B 21 (4): 1760-1764 
Jul-Aug 2003. 

 
14. Denison AB and Farrell HH, Positron mean free paths between 50 eV and 40 KeV, 

Semi-empirical inelastic mean free paths for positrons, Surface and Interface Analysis 37 
(6): 529-533 Jun 2005. 

 
15. Schultz BD, Farrell HH, Evans MMR, Lüdge K, and Palmstrøm CJ, ErAs interlayers for 

limiting interfacial reactions in Fe/GaAs(100) heterostructures, Journal of Vacuum 
Science & Technology B 20 (4): 1600-1608 Jul-Aug 2002. 

 
16. Farrell HH, Lu J, Schultz BD, Denison AB, Palmstrøm CJ, GaAs(111)B(root 19X root 

19)R23.4 degrees surface reconstruction, Journal of Vacuum Science & Technology B 19 
(4): 1597-1605 Jul-Aug 2001.  

 
17. Ke R, Haasch RT, Finnegan N, Dottle LE, Alkire RC, Farrell HH,  Chemical and matrix 

effects on sensitivity factors in electron spectroscopies .1. C and Si containing materials, 
Journal of Vacuum Science & Technology A 14 (1): 80-88 Jan-Feb 1996. 
 

18. Brasil MJSP, Nahory RE, Quinn WE, Tamargo MC, Farrell HH, Potical-transitions and 
chemistry at the IN0.52AL0.48AS/INP interface, Appl Phys Lett 60 (16): 1981-1983 Apr 
20 1992. 

 
19. Tamargo MC, Brasil MJSP,  Nahory RE, Martin RJ, Farrell HH, Aspnes DE, Weaver 

AL, Zhang Y, Skromme BJ,  ZNSE/ZNCDSE quantum-well light-emitting diodes 
Journal of Vacuum Science & Technology  B 10 (2): 692-696 Mar-Apr 1992. 
 

20. Quinn WE, Tamargo MC, Brasil MJSP, Nahory RE, Farrell HH, Organometallic 
molecular-beam epitaxy growth and characterization of  INXAL1-XAS on INP, Journal 
of Vacuum Science & Technology B 10 (2): 978-981 Mar-Apr 1992. 



21. Kassel L, Garland JW, Raccah PM, Tamargo MC, Farrell, HH, Electroreflectance 
determination of the band profile of a ZNSE/N+GAAS hererojunction, Semicond Sci 
Tech 6 (9A): A152-A156 Sep 1991. 

  
22. Farrell HH, Tamargo MC, Gmitter TJ, Weaver AL, Aspnes DE,   

Contactless electrical characterization and realization of P-TYPE ZNSE, J Appl Phys 70 
(2): 1033-1035 Jul 15 1991.  

23. Tamargo MC, Nahory RE, Skromme BJ, Shibli SM, Weaver AL, Martin RJ, Farrell HH,  
Surface stoichiometry effects on ZNSE/GAAS heteroepitaxy, J Cryst Growth 111 (1-4): 
741-746 May 1991. 

 
24. Farrell HH, Tamargo MC, Demiguel JL, Turco FS, Hwang DM, Nahory RE,  Designer 

interfaces in II-VI/III-V-polar heteroepitaxy J Appl Phys 69 (10): 7021-7028 May 15 
1991.  

 
25. Farrell HH, Tamargo MC, Shibli SM,  The passivation of ZNSE(100) surfaces via AS 

capping, Journal of Vacuum Science & Technology B 9 (2): 264-265 Part 1 Mar-Apr 
1991. 

 
26. Farrell HH, Tamargo MC, Demiguel JL,  Optimal GAAS(100) substrate terminations 

for heteroepitaxy, Appl Phys Lett 58 (4): 355-357 Jan 28 1991. 
 

27. Farrell HH, Tamargo MC, Shibli SM, Chang YC,  The structure of the 
ZNSE(100)C(2X2) surface, Journal of Vacuum Science & Technology B 8 (4): 884-887 
Jul-Aug 1990. 

 
28. Farrell HH, Palmstrom CJ,   Reflection high-energy electron-diffraction characteristic 

absences in GAAS(100) (2X4)-AS - A tool for determining the surface stoichiometry, 
Journal of Vacuum Science & Technology B 8 (4): 903-907 Jul-Aug 1990. 

 
29. Aspnes DE, Chang YC, Studna AA, Flores LT, Farrell HH, Harbison JP,   Direct optical 

measurement of surface dielectric responses – interrupted growth on (001) GAAS, Phys 
Rev Lett 64 (2): 192-195 Jan 8 1990. 

 
30. Wilkens BJ, Farrell HH, Pollard K, Erbil A,  Mev ion channeling studies of (111) 

CDTE-films on (111) GAAS substrates, J Appl Phys 66 (10): 5096-5098 Nov 15 1989. 
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Electrical characterization of gallium planar-doped ZNSE grown by molecular-beam 
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Temporal and spectral dependences of the anisotropic dielectric responses of singular and 
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of Vacuum Science & Technology B 7 (4): 901-906 Jul-Aug 1989. 
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electron-stimulated desorption from ZNSE (100) (2X1)-SE surfaces, J Appl Phys 65 (10): 
4084-4086 May 15 1989. 
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(100) surface, Journal of Vacuum Science & Technology B 6 (2): 733-735 Mar-Apr 
1988. 
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epitaxy growth mechanisms for ZNSE (100), Journal of Vacuum Science & Technology 
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in II-VI and III-V compound semiconductors, Journal of Vacuum Science & Technology 
B 6 (2): 779-781 Mar-Apr 1988.  

 
37. Tamargo MC, Demiguel JL, Hwang DM, Farrell HH, Structural characterization of 

GAAS/ZNSE interfaces, Journal of Vacuum Science & Technology B 6 (2): 784-787 
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GAAS(100) surfaces, Journal of Vacuum Science & Technology B 5 (5): 1482-1489 
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39. Frankel DJ, Yu C, Harbison JP, Farrell HH, High-resolution electron-energy-loss 

spectroscopy studies of GAAS (100) surfaces, Journal of Vacuum Science & Technology 
B 5 (4): 1113-1118 Jul-Aug 1987.  

 
40. Broughton JQ, Schaefer JA, Bean JC, Farrell HH, Chemisorption of H2O on GEXSI1-

X(100)(2X1), Phys Rev B 33 (10): 6841-6845 May 15 1986. 
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