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Abstract  

Multi-wall carbon nanotubes (MWCNT) filled with Fe nanorods were shown to have contracted 

and deformed under heavy ion irradiation. In this study, 120 MeV Ag and 80 MeV Ni ion 

irradiation was performed to study the deformation and defects induced in iron filled MWCNT 

under heavy ion irradiation. The structural modifications induced due to electronic excitation by 

ion irradiation were investigated employing high-resolution transmission electron microscopy, 

micro-Raman scattering experiments, and synchrotron-based X-ray absorption and emission 

spectroscopy. We understand that the ion irradiation causes modifications in the Fe nanorods 

which result in compressions and expansions of the nanotubes, and in turn leads to the buckling 

of MWCNT. The G band of the Raman spectra shifts slightly towards higher wavenumber and 

the shoulder G
’
 band enhances with the increase of ion irradiation fluence, where the buckling 

wavelength depends on the radius ‘r’ of the nanotubes as exp[(r)
0.5

]. The intensity ratio of the D 

to G Raman modes initially decreases at the lowest fluence, and then it increases with the 

increase in ion fluence. The electron diffraction pattern and the high resolution images clearly 

show the presence of ion induced defects on the walls of the tube and encapsulated iron 

nanorods. 
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