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[image: image1.wmf]Organic molecules bound to silicon are promising candidates for electronic devices and sensors. In this interdisciplinary collaboration involving four NU-NSEC research groups, an organic molecule (1-bromo-4-ethynylbenzene) was synthesized and reacted with a silicon surface. Through an array of characterization and modeling tools, the structure of the molecule and the binding configuration to the silicon surface were thoroughly analyzed. Atomic force microscopy confirmed an atomically flat surface structure following reaction, while X-ray photoelectron spectroscopy verified reaction to the silicon surface via the non-ring carbon atoms. In addition, synchrotron X-ray characterization enabled determination of the position of the bromine atom with respect to the silicon surface. This structural characterization was compared with quantum theoretical calculations, thus enabling the bonding characteristics of the carbon atoms to be deduced. The results were additionally corroborated with an investigation of the vibrational character of the organic molecule on the silicon surface. Overall, these results contribute to a greater understanding of organic molecules bound to silicon, which has important applications in the fields of electronics and sensors. 
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A calculated ball-and-stick schematic of the organic monolayer on silicon.
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