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Hydrogen-capped sp-hybridized linear carbon chain molecules, namely polyynes H(C≡C)nH (n 
= 4-8), are optically anisotropic in nature by their one-dimensional cylindrical π-electron 
systems. Since the transition dipole is parallel with the molecular axis for UV absorption and 
phosphorescence in longer wavelengths,1,2 aligned polyyne molecules in solid matrices show 
linear dichroism in absorption. 3 We report here linearly polarized luminescence (LPL) of C12H2 
polyyne molecules by laser induced phosphorescence at cryogenic temperature which are 
aligned in solid polyvinyl alcohol (PVA) films. 
 
Size-selected polyyne C12H2 was prepared in methanol by separation and purification using 
HPLC techniques. A piece of PVA film was soaked in the methanol solution of C12H2 and 
stretched twice in length to be dried. The sample film of C12H2/PVA was kept at 20 K in a 
cryostat for the measurement of phosphorescence. Excitation laser pulses at 285.6 nm were 
irradiated and luminescence was collected through an analytical polarizer. Dispersed 
phosphorescence spectra were recorded at every 15 degrees of the polarizer angle and angular 
dependence of the optical emission intensity was analyzed. 
 
Figure 1(a) shows angle dependence of linearly polarized emission components in the 
phosphorescence 0-0 band of the aligned C12H2 polyyne molecules in the stretched PVA film 
at 20 K (open circles). Theoretical 
simulations were performed for a 
number of molecular orientations 
with the |cos𝜃𝜃|𝑁𝑁  spatial 
distribution model (dashed lines). 
The experimental plot fits well 
with a simulated curve of the order 
𝑁𝑁 = 3.5  (solid line), from which 
the order parameter of the aligned 
C12H2 molecules in the sample 
film is determined to be 𝑆𝑆 = 0.54. 
The plot in polar coordinates in (b) 
clearly shows the LPL pattern of 
the phosphorescence intensity. 
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Fig. 1. (a) Angular dependence of linearly polarized 
phosphorescence 0-0 band intensities of C12H2 polyyne 
molecules aligned in the stretched PVA film. (b) The 
same plot in polar coordinates. 


