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Methods

TPD: Temperature Programmed Desorption
IR

&é o .

ESD: Electron stimulated desorption Hj‘{.)o*“ | TOF-Ms

XPS: X-ray photoelectron spectroscopy
LEIS: Low energy ion scattering

Secondary electron yield (synchrotron radiation)
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1. Electron-stimulated desorption of O*,
O from 1ML O/Ru (1010)
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XPS: Loss of oxygen due
to 100eV electron
bombardment at T=100K
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since electrons excite desorption of O and O*, via core
excitation, 13.5nm photons can do so also:

e-(or hv) + Ru'O™—Ru* + 0, 0t
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2. Temperature, time program for removal of
O/Ru by H-atoms WMake H atoms by cracking H, over hot W)
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Reduction of 1 ML O/Ru(1010) by atomic
and molecular hydrogen
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Effects of pressure on removal of O by H, and H-atoms

Relative oxygen coverage (ML)
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3. Surface chemistry of methyl
methacrylate (MMA) on Ru

H CHs

CH,

methyl methacrylate
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Thermal desorption of MMA and its reaction
products, for clean Ru and O-covered Ru
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* One monolayer of MMA dissociates on both surfaces.
* MMA reacts and completely removes adsorbed O monolayer

upon heating. RTTCERS




Electron irradiation of Ru(1010) at 180K,
exposed to gas phase MMA

Electron Irradiation: 9x10" e/cm 100 eV at 180 K
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» A thick C film (~ 5 nm) is formed by electron bombardment
of Ru exposed to gaseous MMA at T=180K
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MMA Summary

* MMA adsorbs molecularly on Ru below
200 K.

* Mainly dissociative chemisorption of
MMA at temperatures > 200 K

+ Electron bombardment of MMA/Ru

causes dissociation and polymerization



4. Measurements of secondary
electron yields (SEY) at
beamline U4A, NSLS
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Typical SXPS spectrum of clean Ru surface
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Summary

Oxygen can be removed from Ru(1010) surfaces

*Electron stimulated desorption (ESD), by O & Ru
core level excitations

*H-atom reactions
*Reaction with MMA (CO, CO,, H,O desorb)

Secondary electron yields (SEYs),
Synchrotron radiation

*SEYs of clean, O-covered, C-covered Ru,
& multilayer mirror all about 0.02 at 13.5 nm
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