Experimental Setup

In order to use the Primakoff technique to measure the π^o lifetime, we need a beam of photons. The Jefferson Lab accelerator, however, produces a beam of energetic electrons. The electrons can be used to make a beam of photons using the Photon Tagger in Hall- B. The tagger is used to convert much of the electron’s energy into an energetic photon.

The photon beam is then sent through a lead target (^{208}Pb). A few of the photons will interact with a nucleus in the lead target to create a π^o . The π^o decays almost instantly into two photons. These two photons will strike the HyCAL detector which will measure the energy and position of each.

Some of the photons in the incident photon beam will create e^+/e^- pairs. These are swept away by a powerful dipole magnet so they can not enter the HyCAL detector. The pairs are detected by another set of detectors and used to monitor how many photons were sent through the lead target.