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Characterizing the substrate coupling of nanocar wheels is crucial to understanding the types of
movement observed in nanocars. Prior studies have determined only that nanocars exhibit either
pivoting or translational movement depending on various factors, but further details are not well
known. Thus, we analyze the nanocars to determine whether rotation and translation play
separate roles. Using a thermo electric controller (TEC) with a home-built Scanning Tunneling
Microscope (STM) and a modified Raman microscope, we investigate the effects of temperature
between 10°C and 70°C on fullerene and carborane nanocar wheels. Raman spectroscopy is used
to study the spinning and sliding behavior of the wheels on different surfaces through spectral
analysis. Identifying the specific conditions that result in rotational or translational movement is
important for the synthesis of future nanocars. Furthermore, characterizing the movement of
nanocar wheels may have potential implications for self-assembling nanostructures, chemical

catalysis and biomedical drug delivery.
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Nanocars as Delivery Vehicles Raman of C,, and Nanocar Suggests Movement
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Raman Scattering is used to analyze the vibrational and rotational modes of the
fullerenes and nanocars.
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Temperature dependent peak shifts of the nanocar/Cg, on Au/SIO,

Conclusion

We have successfully built a variable temperature microscope stage and used Raman
spectroscopy to monitor the thermal activation of both C,, and fullerene-wheeled nanocars on
both gold and silicon dioxide surfaces.

Stage used to control temperature. The red and black wires are connected to the
power supply. The yellow wire is the thermocouple. The thermoelectric device is the
white piece in the center.

The next step Is to compare the energy shift in these vibrational modes with the temperature
dependent tunneling microscopy measurements.
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