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We presentresonantandnon-resonantRamanscatteringexperimentsfor free-standingnanopolyacetylene(NPA) films in which long-
durationirradiationby high intensity laserbeamsdoesnot lead to film destruction. NPA films with thicknessfrom 0,005to 1 mm
consistof 0.5-2percentspolyacetylenenanoparticlesby weighthaving diameterfrom 15 to 30 nm dispersedin a matrix of poly (vinyl
butyral). Thecalculatedenergy absorbedfrom thelaserirradiationexceedsthatrequiredfor thermaldestructionof NPA films by afactor
of 10-1000.Theseresultsallow oneto supposethat laserirradiationleadsto excitationof coherentvibrationsin trans-NPA. Coherent
vibrationsarecharacterizedby non-Boltzmannenergy distributions,andincreasedabsorptionof thelaserenergy from Ramanscattering
of trans-NPA leadsto an increasein theamplitudes,but not frequencies,of thecoherentvibrations.ThusNPA canabsorbmuchmore
coherentlight thannon-coherentlight. Growth of coherentlight absorptionis accompaniedby only very weakheatingof NPA films.
Questionsremainregardingtheenergy balancefor theirradiationexperiments,but onepossibility is thatNPA films undergo anenergy
exchangebetweennanoparticles,which areirradiatedwith thosethatarenot irradiated.


