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Synchrotron radiation techniques have permitted major advances in many aspects of earth sciences.  Some of the most important areas in which the APS will be applied to geosciences research include:

High-pressure research:  The APS allows high pressure crystallography to be extended to pressure, temperature and compositions currently inaccessible leading to new knowledge in the following example areas:  (1) mechanisms of the olivine-spinel transition (origins of deep-focus earthquakes), (2) phase transition and thermal expansion of perovskites (composition and state of planetary interiors), (3) structure of solid hydrogen (structures of Jovian planet interiors), (4) behavior of volatile species at high P,T (volatile budget of the planets), (5) properties of iron and its alloys at core conditions.

X-ray absorption spectroscopy: The APS allows x-ray absorption spectroscopy studies to be extended to smaller volumes and lower concentrations than currently possible.  Examples of planetary science applications include (1) pressure and temperature induced coordination changes of cations in silicate melts (transport properties of silicate magmas), (2) oxidation states of meteorites (chemical homogeneity of the solar nebula), (3) surface chemistry at sub-monolayer coverage (studies of toxic element sorption in soils).

X-ray microprobe  The high sensitivity and spatial resolution of the x-ray microprobe at the APS can be used for studies such as:  (1) oxygen fugacity inferences of solar system bodies through cation partitioning studies on meteoritic minerals, (2) trace element contaminant concentration and speciation in contaminated environmental materials (3) volatile trace element chemistry in micrometeorites, chondrule rims and meteoritic matrices,  (4) oxidation state of mantle minerals including inclusions in diamonds (chemical homogeneity of the Earth's mantle).

X-ray diffraction: The APS permits diffraction studies to be carried out on lower-dimensional structures, such as surfaces and interfaces.  It also permits single-crystal diffraction studies of micron-sized crystals which would otherwise be studied only with powder diffraction.

Microtomography: Microtomography at the  APS is used for studies such as (1) visualization of cracks and pores in waste repository rocks, (2) non-destructive imaging of fossils, (3) in-situ chemical and oxidation state mapping of friable materials such as carbonaceous meteorites, interplanetary dust particles, chondrule rims and ices, (4) real time, in-situ studies of soil drainage.   

