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Warm Dense Matter refers to that part of the density-temperature phase space where the standard theories of condensed matter physics and/or plasma statistical physics are invalid. Thus, warm dense matter refers, on the one hand, to states from liquid to greater than solid density with temperatures comparable to the Fermi energy. On the other hand, it also refers to those states of matter that are plasma-like, but are too dense and/or too cold to admit to standard solutions used in plasma physics. This is the region where plasmas become strongly coupled and perturbation approaches fail as no small expansion parameters exist. Warm dense matter therefore defines a region between solids and plasmas.

We will discuss the current efforts to perform absorption experiments using the ALS on laser heated samples to measure the changes in the L-and K-edge that occur upon heating. We describe the results and the near term goals for the current effort.  We will then discuss the goal for studies of WDM for sub-picosecond light sources.  Here we will outline the long-term goal for WDM studies when 4th generation light sources are available.  We then discuss the role for WDM studies of the proposed modification of the 3rd generation ALS to obtain a sub-picosecond capability.

