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Transition metal dichalcogenides (TMD) carbon nanopeapods have unique electronic and
magnetic properties that result from electron interactions between the carbon nanotubes (CNTs)
and encapsulated low-dimensional TMDs. The hollow space of CNTs serves as a nano-test-tube
to synthesize one-dimensional TMDs as opposed to two-dimensional TMDs that can be
synthesized via other conventional methods. This is important because one-dimensional TMDs,
like WS> nanoribbons, have interesting properties that are different from those of the bulk
material due to quantum confinement. For example, according to previous research calculations,
zigzag-edged WS> nanoribbons can be magnetic or nonmagnetic metals depending on the edge
passivation, while bulk WS; is a nonmagnetic semiconductor!!! . Encapsulation of WS>
nanoribbons inside CNTs was successfully achieved in other studies but at low yields. This
research seeks to find a method to synthesize higher yields of WS> nanoribbon peapods to further
study the electronic and magnetic properties of the resulting material when the nanoribbon is
encapsulated and then determine possible device applications. Additionally, because this TMD
nanostructure cannot be synthesized via other methods, another goal is to extract the material
from the CNT because the nanoribbon has possible applications for spintronics. In this study,
transmission electron microscopy was used to analyze and compare the results of different
heating temperatures and times on encapsulation yields of materials inside single-walled CNTs
via sublimation. From initial inter-atomic distance measurements, it appears that WS>
nanoribbons were successfully encapsulated.
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