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Warm Dense Matter

Study of warm dense matter by using low-temperature and high-density detached
recombining plasmas

Ohno, Noriyasu
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DRP Warm Dense Matter

Low-temperature and high density detached recombining plasmas (DRP) with a lot
of Rydberg atoms have been produced by using a divertor plasma simulator. Detailed measurement of dc
plasma conductivity revealed the property of DRP as Warm Dense Matter (WDM).

New double probe theory was proposed by taking the effect of plasma resistivity into account. Based on
the new double probe theory, the plasma resistivity was estimated to be 0.36Qm in the DRP. This
experimental value is four order magnitude larger that the calculated one based on electron-neutral
collision, where the number of the Rydberg atoms calculated with collisional-radiative model is taken
into account. The experimental value is one order magnitude larger than the Spitzer resistivity and the
plasma resistivity induced by plasma turbulence. This result shows anomaly of the plasma resistivity in
the DRP, and suggests that the DRP has the WDM characteristics.
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