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Abstract— Stimulated low-frequency Raman scattering (SLFRS), caused by laser pulses interaction with  the radial breathing modes of tobacco mosaic virus (TMV) in Tris-HCl pH7.5 buffer was registered. SLFRS frequency shift, conversion efficiency and threshold are measured. 
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I. Introduction 
 Viruses of cylindrical and spherical shape with their own acoustic vibrations eigenfrequencies are a good example of highly monodisperse nanoparticles system. It is possible to use for their investigations low frequency Raman scattering (LFRS) – inelastic scattering by acoustic vibration modes of nanoparticles [1]. LFRS is realized in many different nanoparticles systems and recently biological nanoobjects (including viruses) also became the subject of intense theoretical and experimental research [2]. Resonant impact on virus can stimulate its vibrational modes. Very effective way to realize such impact is biharmonic pumping. For this aim stimulated analogue of the LFRS – stimulated low frequency Raman scattering (SLFRS) [3] – can be used.  
II. Experimental
In this work we report about first experimental SLFRS observation in the system of rod-like particles of tobacco mosaic virus (TMV) in Tris-HCl pH 7.5 buffer  of 18 nm diameter and 300 nm modal length consisting of 2130 identical 17.5 kDa protein subunits arranged helically into a rigid tube. The viral RNA is intercalated between the protein turns. The TMV concentration in the studied sample was 50 µg/ml. 
For SLFRS excitation single 20 ns pulses of the ruby laser have been used. Laser light was focused at the centre of the 1 cm quartz cell with sample by the lens with focal length 5 cm. SLFRS spectra have been registered by Fabri-Perot  interferometers with the range of dispersion 2.5 cm-1.
III. Experimental results 
At the laser intensity exceeding threshold (0.07 GW/cm2 for our experimental conditions) LFRS both in forward and backward directions was registered (Fig. 1.). 
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Fig. 1. Interferograms of the sample radiation in the forward direction for laser intensity a) 0.02 GW/cm2 – only laser light, b) 0.08 GW/cm2 – laser light and SLFRS.
     Line width and divergence of SLFRS were nearly the same as the corresponding values of the laser light. Conversion efficiency was about 5 %, which is evidence of effective acoustic vibrations excitation in TMV. SLFRS frequency shift was found to be 2 cm-1 (60 GHz), which is near to the calculated values for radial breathing mode  (1.85 cm-1 for TMV in air and 2.1 cm-1 for TMV in water)  [2].
IV. Conclusion  
In the SLFRS process the powerful electromagnetic laser field induces the polarization of the viruses vibrating with their eigenfrequency. This polarization is the source of the inelastically scattered wave. Interaction of both waves produces a force through induced polarization. This mechanical force coherently excites Raman-active vibrational modes of the virus. High SLFRS conversion efficiency is exact evidence of effective coherent excitation. The SLFRS radiation simultaneously with laser light can be effectively used as biharmonic pumping for powerful impact on the system of viruses with the same eigenfrequencies. 
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