Screening and fundamental length scales in semidilute Na-DNA solutions
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The fundamental length scales in semidilute Na-DNA aqueous solutions have been investigated by low-frequency dielectric spectroscopy. The low and the high frequency relaxation modes were studied in detail.  The characteristic length scale of the LF process varies with the concentration of DNA as c_{\textrm{DNA}}^{- 0.25} and is independent of the ionic strength in the low added salt regime. Conversely, it does not vary with the concentration of DNA but depends on the ionic strength of the added salt as $I_s^{-1}$ in the high added salt regime. These features suggest that the corresponding length scale can be identified as an average size of the Gaussian chain composed of correlation blobs in the low added salt limit, and as the Odijk-Skolnick-Fixman value of the single chain persistence length in the high added salt limit. On the other hand, the characteristic length scale of the HF process can be identified as de Gennes -  Pfeuty – Dobrynin correlation length of polyelectrolytes in semidilute solution, since it varies with the concentration of DNA as c_{\textrm{DNA}}^{-0.5}$ and is independent of the ionic strength in the low added salt regime. The behavior of the HF relaxation at low DNA concentrations and in low added salt limit will be also discussed.
