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ations of CNTsBe
ause of the depolarization e�e
t, 
ross-polarized opti
al absorption of single-walled 
ar-bon nanotubes (SWNTs) has been believed to be negligible. However, in photolumines
en
e (PL)ex
itation spe
tra of mi
elle wrapped SWNTs, 
learly identi�ed PL peaks due to 
ross-polarizedex
itation gives an important measure of opti
al transition energy of E12 or E21 [1℄. The relativestrength of absorption is order of 1/10 
ompared with parallel ex
itation. Re
ently, we also de
idedE12 quasi-dark ex
iton states whi
h are not 
ompletely dark be
ause of the symmetry breaking bythe slight asymmetri
 stru
ture of valen
e and 
ondu
tion band. The 
ross-polarized absorptionmust be dominant in the absorption of verti
ally aligned �lm of SWNTs when ex
ited from thetop of a �lm. In our previous study of polarized UV/Vis absorption, pi-plasmon absorption at 5.25eV was observed in 
ontrast to 4.5 eV for parallel ex
itation [2℄. The 
onsistent physi
al view ofele
tron energy loss spe
tros
opy (EELS) is now being explored [3℄ with the understanding that thebundle size of su
h a verti
ally aligned SWNT �lm is as small as 5-8 nanotubes. We also dis
ussedthe 
ross-polarized Raman s
atterings from su
h verti
ally aligned SWNTs. However, we foundthat the dis
ussion is mu
h more 
ompli
ated be
ause of the existen
e of almost isolated nanotubesin a �lm. Results of detailed polarized Raman study and PL spe
tros
opy on su
h a �lm is dis
ussed.
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