A detailed characterization of complex dielectric response of Na-DNA aqueous solutions by means of dielectric spectroscopy in the frequency range 100 Hz – 100 MHz is presented. Two relaxation modes are revealed that can be attributed to diffusive motion of DNA counterions. The overall study in the wide concentration, added salt and chain length range demonstrates that the motion detected at lower frequencies probes single-chain structural properties, whereas the one at higher frequencies characterizes the collectives properties of the DNA solution composed of many chains. The characteristic length scales found in the measurements are compared with the fundamental length scales predicted by the theory. The issue of respective roles in ionic screening of intrinsic DNA counterions and added salt ions is also addressed with special emphasis on the controversial subject of DNA conformation in pure water solutions. At the end, open issues and prospects for further research are designated.

