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Abstract 

Lawrence Livermore National Laboratory (LLNL) and Sandia National 
Laboratories/California have jointly constructed a new stand-alone 
microprobe facility. Although the facility was built to develop a method to 
rapidly locate and determine elemental concentrations of micron scale 
particulates on various media using PIXE, the facility has found numerous 
applications in biology and materials science. The facility is located at LLNL 
and uses a General Ionex Corporation Model 358 duoplasmatron negative ion 
source, a National Electrostatics Corporation 5SDH-2 tandem accelerator, and 
an Oxford triplet lens. Featu.res of the system include complete computer 
control of the beam. transport using LabVIEW TM 
controlled beam collimatin 

for M.a.cintosh, computer 
and. divergence limiting slits, automated sample 

positioning to micron reso ution, ? and video optics for beam positioning and 
sample observation. Data collection is accom lished with the simultaneous 
use of as many as four EC&G Ortec IGL I.?!+ -XTM X-Ra detectors, digital 
amplifiers made by X-Ray Instruments and Associates 
for Macintosh acqu.isition software. 

(XI R ), and LabVIEWTM 

This work performed under the auspices of the U.S. Department of Energy at the Lawrence 
Livermore National Laboratory under contract W-7405.Erg-48 and at Sandia National 

Laboratories/California under contract DE-AC04-94AL85000. 

KeJW0r&: Ion Microprobe, PIXE, STIM 

Corresponding Author: Mark L. Roberts 
L-397, P.O. Box 808 
LLNL 
Livermore, CA 94550 
Fax: (925) 423-7884 
E-mail: roberts5@llnlgov 















[l] M.L. Roberts, G.S. Bench, D. W. Hei.kkinen, D.H. Morse, P.R. Bach, and A.E. Pontau, * 
‘The new nuclear microprobe at Livermore,’ Nuclear Instruments and Methods in 
Physics Research, B104 (1995) 1.3-3.8. 

[2] D.H. Morse, A.J. Antolak, G.S. Bench, and M.L. Roberts, ‘A flexible LabVIEWTM-based 
data acquisition and analysis system for scanning nuclear microscopy,’ These 
proceedings. 

[3] A.J. Antolak, D.H. Morse, D.W. Heikkinen, M.L. Roberts, and G.S. Bench, ‘In situ 
characterization of micron-scale particles by nuclear microscopy,’ Nuclear Tnstruments 
and Methods in Physics Research, B130 (1997) 211-218. 

[4] R.J. Mauthe, E. Sideras-Haddad, K.W. Turteltaub, (and G.S. Bench, ‘Quantitative 
imaging ,microscopy for the sensitive detection of administered metal containing drugs 
in single cells and tissue slices - a demonstration using platinum based chemotheraputic 
agents,’ Journal of Pharmaceutical and Biomedical Analysis, 17 (1998) 651-663. 

[5] G.S. Bench, M.H. Corzett, L. Deyebra, R. Oliva, and R. Balhorn, ‘Protein and DNA 
contents in sperm from an infertile human male possessing protamine defects that vary 
over time,’ Molecular Reproduction and Development, Volume 50, N3 (1998) 345-353. 

[6] G.S. Bench, A.M. Friz, M.H. Corzett, D.H. Morse, and R. Balhorn, ‘DNA and total 
p&amine masses in individual sperm from fertile mammalian subjects,’ Cytometry, 23 
(1996) 263-271. 

[7l M.Q. Man, T. Mauro, G.S. Bench, R. Warren, P.M. Elias, and K.R. Feingold, ‘Calcium 
and potassium inhibit barrier recovery after disruption, independent of the type of 
insult in hairless mice,’ Experimental Dermatology, Volume 6, NJ. (1.997) 36-40. 

[8] B.M. Clark, N.F. Mangelson, L.L. St. Clair, J.S. Gardner, L.S. Cooper, L.B. Rees, P.C. 
Grant, and G.S. Bench, ‘Analysis of lichen thin sections by PIXE and STIM using a 
proton microprobe,’ Accepted for publication in Nuclear Instruments and Methods in 
Physics Research. 

-8- 


