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Decay scheme of 137 Cs. This is a (- decay which proceeds

through the reaction 137 Cs (137 Ba+e- +(e. You will detect both the e- emitted in the (-decay, and the radiations from decay of the excited 137 Ba nucleus. (see Chart of Nuclides.)
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Energy resolution is related to counting statistics

· How many atoms are excited by gamma ray and how are they distributed spatially? (About 1 per 50 eV of gamma energy so a 500 keV gamma releases about 10000 photons.  The standard deviation in the number of photons is ~100 (1%).)

· How many photons are incident on the photocathode plate and what is the efficiency of photon to electron conversion?  (Only about 1/10 of the photons arrive at the PC and the conversion efficiency is about 0.2, so only about 200 are emitted by the PC.  The standard deviation in this number is ~14, or 7% of the expected value.)

· What is the noise in the photomultiplier amplification process? 
(Each stage involves a Poisson distribution with average N electrons, each with a Poisson probability distribution for ejecting M (~2) electrons.  The expected number of ejected electrons is ~MN and the standard deviation is thus 
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· What is the noise in the electronic amplification process?
Johnson noise, Shot noise, AC pick-up noise  (these are usually small compared to the Poisson noise above)

Scintillators:

Compton effect experiment

Positron annihilation experiment

Geiger counter: Radioactivity
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