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Quantum Electrodynamics (QED) is a topic of intense investigation in today’s scientific community.  The interaction of light and charge, as explained by QED, is of fundamental importance to a wide range of areas of physics, and as such, it is of great importance that the theory be tested exhaustively to ensure that a thorough and precise understanding of the subject be achieved. Already one of the most extensively tested theories, predictions derived from QED has proven successful for a large number of experimental situations and continues to confirm the accuracy of the theory in a variety of applications.

Using a calibration source we have investigated backgammon ion chamber detectors.  Programming this 2D spatial resolution detector has been achieved and hence calibrating and measuring the flux efficiency and spatial resolution will be demonstrated by this detector. Curved crystal dynamical diffraction for this Johann curved crystal spectrometer will also be tested.

Once detector and spectrometer have been calibrated these instruments will be used along with an (EBIT) Electron beam ion trap for precision tests of QED in highly charged ions.  Measurements of Titanium Lyman  for He like Titanium and the Lamb shift will be determined. EBIT’s have very small Doppler broadening hence they offer great promise for highly accurate measurements of QED.

In the NIST EBIT X-rays are created where the few electron ions are trapped.  The spectroscopic method chosen must address the relatively low flux and line shape of an EBIT source.  Absolute measurement of highly charged ions requires calibration to well determined wavelengths.  An ideal technique would have the calibration source in the same location as the highly charge ion being studied.

