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2. Alpha-beta counter "Solo"
3. Computers and office equipment
4. Auxiliary laboratory equipment required for sample treatment, PH-meters, dosimeters and

others

Mounting and adjusting of the equipment as well as personnel training was carried out.
At present, development of a complex of methods for analysis of studied samples is started.
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SINP accelerator facility includes 120 cm cyclotron, electrostatic generator with the upper
voltage 3.0 Mev, electrostatic generator with the upper voltage 2.5 MeV, Cocroft -Walton
generator with the upper voltage 500 keV, 150 keV accelerator for solid microparticles. A new
generation of electron beam accelerators has been developed during the last decade. The SINP
accelerator facility will be shortly described in the report.

A wide range of basic research in nuclear and atomic physics, physics of ion-beam
interactions with condensed matter is currently carried out. SINP activity in the applied research
is concentrated in the following areas of materials science:

• Materials diagnostics with the Rutherford backscattering techniques (RBS) and
channeling of ions (RBS/C). A large number of surface ad-layers and multilayer systems
for advanced micro- and nano-electronic technology have been investigated. A selected
series of examples will be illustrated.

• Concentration depth profiles of hydrogen by the elastic recoils detection techniques
(ERD). Primarily, the hydrogen depth profiles in perspective materials for thermonuclear
reactors have been investigated.

• Lattice site locations of hydrogen by a combination of ERD and channeling techniques.
This is a new technique which was successfully applied for investigation of hydrogen and
hydrogen-defect complexes in silicon for the smart-cut technology.

• Light element diagnostics by RBS and nuclear backscattering techniques (NBS). The
technique is illustrated by applications for nitrogen concentration profiling in steels.
Nitrogen take-up and release, nitrides precipitate formation will be illustrated.
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• New medium energy ion scattering (MEIS) facility and applications. Ultra-high vacuum
and superior energy resolution electrostatic torroidal analyzer is designed to be applied for
characterization of composition and structure of several upper atomic layers of materials.
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We will present current on-site technologies that can be utilized for the screening of
explosives, chemical agents, and environmental contaminants. These techniques must have the
capability to detect various hazardous materials at very low levels, since they pose a major
challenge for first responders. Specifically, the technology must detect concealed explosives or
chemical agents on-site rapidly. Lawrence Livermore National Laboratory (LLNL) is currently
developing several different high explosive screening and detection technologies for field use.
Two technologies that have demonstrated an ability to screen for explosives at low levels are
colorimetric spot tests and thin layer chromatography (TLC). Another technology that has
demonstrated usefulness for the on-site analysis of unknowns is portable gas chromatography-
mass spectrometry (GC-MS) with solid phase micro-extraction (SPME) sampling. Several
examples utilizing these technologies and their usefulness will be presented.

In addition to developing on-site screening methods, LLNL is an Organization for the
Prohibition of Chemical Weapons (OPCW) designated laboratory and is certified to accept CW
suspect samples. Currently, LLNL is expanding its ISO-17025 certification to include nuclear
forensics and explosives. These off-site forensic analysis capabilities and certified procedures
will support the needs for homeland security. We will highlight some of the ISO-17025
requirements to accredit procedures, handle samples, and reports.

Work performed under the auspices of the U.S. Department of Energy by Lawrence
Livermore National Laboratory under contract W-7405-ENG-48.
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