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OVERVIEW

In this study, we use two forms of low energy ion beam analysis, low-energy ion scattering (LEIS) and ADAPTATION FOR MEASUREMENTS AT ELEVATED PRESSURES

direct recoil spectroscopy (DRS), to probe the atomic-scale behaviour of hydrogen on surfaces. These

measurements involve dosing the surface with atomic or molecular hydrogen while probing the surface Increasingly, there has been an emphasis on developing surface characterization techniques that can operate under non-ideal conditions
with low energy ions (typically 500 eV - 3 keV He", Li*, or Ne*). The recoiled H intensity varies surface (e.g. technical surfaces at elevated pressures / temperatures). A recent example has been the development of ambient-pressure XPS [4],
orientation, enabling us to determine the chemisorbed hydrogen surface binding configuration. Recently, where differential pumping is used to increase transmission efficiency and collect photoelectrons close to the surface.

we have pursued the use of multi-angle scattering maps, which involve acquiring scattered and recoiled

particle fluxes over a large angular sector. When coupled with binary collision or molecular dynamics In this case, we take a similar approach to adapt LEIS and DRS to operate at higher pressures, by relying on differentially pumped time-of-
simulations, the surface configuration can be determined with high precision < 0.02 nm [1]. We have flight tubes to analyze the scattered and recoiled ion energies.

applied these techniques to a variety of materials [2, 3].

Like most surface analysis techniques, both LEIS and DRS are generally used at low pressures typical [4] H. Bluhm et al. MRS Bulletin 32 (2007) 1022.

of ultra-high purity vacuum systems, usually < 10 Pa. In this work, we developed modifications to these flight tubes
techniques to allow them to be extended to higher pressures and more complex exposure environments. ion isolation raster / deflection 1 m flight

For these measurements, we use a time-of-flight (TOF) spectrometer that includes a differentially- source valve plates path port aligner
pumped ion source and flight tubes. This equipment was attached to an ultra-high vacuum chamber B U g b - A ———

where the scattered and recoiled particles are sampled at angles of 65° and 160° relative to the deflection

incident ion beam, enabling detection of both forward and back-scattered particles simultaneously. Initial plates aperture MCP

characterization of 10 keV Li* scattered from Au, W, Pd, Ni, and Al surfaces at pressures of 5X102 Pa detector

and above revealed minimal attenuation of the scattered signal and good mass resolution. Preliminary to cathode / .

results from experiments to study adsorption and implantation of hydrogen onto / into different tungsten differential focusing deflection aperture /
materials will be presented. pumping aperture  lens olates
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« High resolution QMA (0-50 amu) for TDS / SIMS,
w/ direct line-of-sight to sample

» Large-angle micro-channel plate for imaging
backscattered ion distributions

The work described here provides reasonable confidence that our approach can be applied to high-pressure environments. Carrying
these results over to a case where the surface is also exposed to high particle flux will be a focal point of forthcoming work. Additional
challenges include advanced ion source and detector development that will greatly improve the sensitivity and resolution of our TOF
system, as well as modifications that will enable operation in an environment where high magnetic and electric fields are present.
Finally, the instrumentation will be tested using different plasma sources to verify its ability to analyze surface composition under such
conditions.

Manipulator:
« Annealing up to 1800 °C for 1 hr, LN, cooling
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