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NEXAFS Study of VUV-Induced Surface Modification in Polymer Materials
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The molecular orientation of P3HT thin films was investigated using NEXAFS to evaluate the effects of
VUV and polarized-VUYV irradiation. The untreated film exhibited a strong edge-on orientation, whereas
polarized VUV irradiation at 500 mJ cm? significantly disrupted the ordering, resulting in an almost
isotropic structure. In contrast, non-polarized VUV irradiation partially preserved the original orientation.
These results indicate that polarized VUV selectively damages n* orbitals aligned with the electric field,
effectively disturbing the molecular orientation. Future work will explore reduced irradiation doses to
suppress structural damage and assess the feasibility of orientation control using polarized VUV.
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Fig.2. Angle-dependent C K-edge NEXAFS (PEY) spectra of P3HT thin films. Spectra for (a) the

untreated sample, (b) non-polarized VU V-treated sample.
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Fig. 3. Angle-dependent C K-edge NEXAFS (PEY) spectra of P3HT thin films. (a) Spectrum of the
polarized VUV-treated sample measured with the sample oriented parallel to the electric field. (b)
Spectrum of the same sample measured after rotating the sample by 90°, corresponding to the

perpendicular orientation.
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