Experimental Technique

The π^o lifetime is very short (10^{- 16} seconds). This is too short to measure directly so we must use an alternative method. The PrimEx experiment will use a physical process known as the Primakoff effect. In fact, the name PrimEx comes from Primakoff Experiment. To put it formally, the Primakoff effect is: meson production in the Coulomb field of a nucleus.

What’s really happening is this: Every nucleus has an electric charge. This electric charge has an electric field. One way of thinking of the electric field is to picture it as a bunch of (virtual) photons flying in and out of the nucleus. (These virtual photons are how one electric charge talks to another electric charge.) If a real photon (from the JLab beam) runs into a virtual photon (from the nucleus), they can create a π^o . This is essentially the reverse of the process by which the

π^o decays. By measuring how easy it is to create a π^o in this way, we are also

measuring how easy it is for the π^o to decay. This is known as the decay width and is just 1 divided by the π^o lifetime!