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opi
 studies of CNTs | Opti
al properties of CNTsIn this study, we investigate various aspe
ts of opti
al spe
tra from verti
ally aligned single-walled 
arbon nanotubes (VA-SWNTs). The obtained spe
tra from opti
al absorban
e, resonan
eRaman spe
tros
opy, and photolumines
en
e ex
itation (PLE) spe
tros
opy are 
ompared toSWNTs synthesized by other methods, parti
ularly non-aligned SWNTs synthesized from al
ohol.Sin
e the median bundle size in the VA-SWNT sample is only six nanotubes [1℄, dire
t PLEmeasurement is expe
ted. From su
h measurements, we observe various higher-order Raman modes
onsistent with isolated SWNTs [2℄, as well as Raman ex
itation resonant with the outgoingemission energy. To improve the dispersion yield, a bath-soni
ation te
hnique [3℄ was ne
essaryfor 
onventional PLE measurements, whi
h were obtained using Ti:Sapphire laser ex
itation. Byde
omposing the parallel and perpendi
ular 
omponents of the PLE spe
tra for normal and 13CVA-SWNTs, we investigate higher order ex
itoni
 states in the PLE map.
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