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Adsorption and diffusion

* We use first principles calculations to
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images as a function of time show the surface and must adsorb at vacancies.

| deposition of water and the eventual
ulation of some of the resultant defects
lar defects seen in vacuum on a longer
ale.

* |nitial immovable species are OH
groups at neutral F-centres.
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» Controllable » Over time, charged vacancies diffuse

g " = manipulation can be to the surface and trap molecular water
| & seen when — the manipulable species in images.
| = gpproaching the tip

2= &, closer to the surface.
Only certain defects
are moved.
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Mechanism of manipulation

* Plots of the barrier as a function of tip height
demonstrate the influence of the tip on
the barrier and identify the areas of maximum

» Water diffuses by manipulation probability — irreversible?
pivoting around a
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the properties of
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m '.‘ 5 " experiments, water > '

' *‘f‘*‘f’&’ “"“‘ iS more mobile on ;

YY) BaF,. - Key low barrier area appears already at about

- Water also reduces the ::
barrier for vacancy
diffusion on the surface.

0.45 nm — repulsion of fluorine under the tip makes
vacancy part of diffusion easier, while H-F attraction
alds molecular motion.

ons of defects and
first principles level
dipole and charge

» Closer to the surface, the tip can FLASESSE
act as part of the molecule’s EREErY
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Modelling manipulation

“all adsorbates and
mework using the

» Barrier for water diffusion calculated at each
tip position on a 7000 point grid, covering

the area around the path and from 0.6 to

0.2 nm tip-surface distance.
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barrier before desorption.
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