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X-ray tubes have been used in the laboratory as well as in hospitals and continue to
be used for various purposes. In comparison, the newer synchrotron radiation has
great advantages over X-ray tubes when it comes to investigating the microscopic
structure of materials.

An important advantage is that, X-rays from the synchrotron radiation source have
the right energies to interact with many electrons in lighter atoms, which make up most
common materials. X-ray tubes produce photons with higher energy which make them
useful for investigating objects made of very heavy elements such as gold (Au).
However, these high energy photons would pass right through materials made up of
light atoms without interacting.

The greatest advantage of the synchrotron radiation source is its brightness. The
photons from the synchrotron radiation source are concentrated on a small area, whereas
those from the X-ray tube are widely scattered. A higher concentration of photons on a
smaller area makes it possible to increase the selectivity of the experiments. It
becomes possible to study smaller objects, or narrowly select more specific photon
energies (down to tenths of an electron volt) to study specific phenomena such as
photoexcitation resonances with high resolution.

Adapted from the text found in the home-page of the Advanced Light Source, Berkeley.
THE ADVANCED LIGHT SOURCE: A Tool for Solving the Mysteries of Materials.
http://www.lbl.gov/MicroWorlds/ALSTool/
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