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B A significant discrepancy in the adsorbed water height between theory and experiment may
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B CMD and AIMD calculations result in significant differences in the predicted water structure, Concl US|OnS and Futu e Work

namely the height and coverage of water in the first hydration layer, which is the main
difference in the relative disagreement with experimental data for these two techniques.
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The 10% compressed optB88 exchange correlation functional achieves the best quality of
agreement between the predicted structure and the XR data. However, the water height and
coverage still exceed those of the XR best fit model, indicating the van der Waals interactions
present in optB88 (but not PBE) help but may not fully account for interactions among water
molecules and between water and the alumina surface.

B Compressing the AIMD systems further improved the prediction of first adsorbed water layer
coverage and height, and resulted in the best x? for the tests performed.

B Effects on quality of agreement with experimental data of structural model (# layers in alumina
slab and presence of water), choice of pseudopotential, statistical sampling, and computed
observable (electron densities vs. atomic form factors) were less significant.

Preliminary comparison between the experimental and calculated non-specular XR indicate
qualitative similarities between the two. A direct x> comparison will be done to quantify the
accuracy of the predictions.

Simulations: 1. PBE ab initio molecular dynamics (AIMD) implemented in Qbox
2. Classical MD and optB88 (AIMD) for various tests of simulation conditions

Experiments: Specular and non-specular X-ray Reflectivity (XR) (Fig. 1) at APS Sector 33-1D-D
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Assess structural changes due to pH and compare with results from vSFG studies.
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Figure 1. X-ray reflectivity schematic: Specular XR probes the interfacial structure along the surface normal and non- Figure 4. XR data of the aIummaEOOl)/'\&/\vater interface vs. Resonant xR has be?n done to probe how Facility operated by ANL under Contract No. DE-AC02-06CH1L357.
specular XR probes the in-plane structure. pH. Small changes are seen at L = 6-8 A. lons affect the interfacial water structure. *Current address: Department of Physics and Astronomy, James Madison University, Harrisonburg, VA 22807
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