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Infrared spectroscopy is the method of choice for analyzing organic compounds. Unfortunately, the spectroscopic technique used for registration of the fundamental vibrational modes that lie in the far IR is bulky and expensive. On the other hand, overtones of the same vibrations occur in the NIR and may be measured much easier would they be not so weak. In this work, we show that this difficulty may be overcome with the aid of localized surface plasmon resonance in gold nanorods (GNR). N-Methylaniline (MNA) was chosen as an organic substance. We use COMSOL Multiphysics software to calculate absorption cross-section of gold nanorods of the fixed diameter of 10 nm and different lengths varying from 80 to 160 nm surrounded by a homogeneous medium with the optical properties of NMA.  To single out the contribution of the overtone modes, computations were repeated with NMA replaced by the dispersionless media mimicking only the mean value of NMA refractive index, n = 1.5712, and disregarding absorption. To facilitate the comparison with the experiment, the results are presented in the form of the differential absorption, that is as a ratio of the absorption cross section Atotal considering the NMA dispersion in full and An considering only the dummy dispersionless media. We show, that the differential absorption, ∆A=Atotal/An, in the spectral range of the first overtone of the N-H vibration located at 1492 nm and the first overtone of the C-H vibration located at 1676 nm may be enhanced by the rational choice of the GNR  length. 
