γ

Z hν

Figure 1.1: Relative imp ortance of the three ma jor typ es of -ray interaction. The lines

show the v alues of and for which the two neighb oring effects are just equal.

photomultiplier attached to the crystal. Materials to b e used as scintillators must of course

b e transparent to their own light so that it can b e seen by the photomultiplier. A discussion

of organic and inorganic materials suitable for scintillators is given in an app endix. In this

exp eriment we use an inorganic crystal, NaI, as a scintillator.

If mono energetic gammas interact in the NaI crystal the pulses pro duced by the photo-

multiplier will not all b e if the same height but will show a certain distribution in height.

A “pulse height sp ectrum” is obtained by plotting a graph of the numb er of pulses p er unit

time versus pulse height. The feature of these pulse height sp ectra can b e understo o d in

terms of the interaction the gamma undergo es in the crystal.

In the photo electric effect and pair pro duction all of the gamma ray energy in converted

to electron (or p ositron) energy

. Path lengths of charged particles are short so there is a

go o d chance for all of the energy b eing absorb ed in the crystal. In Compton scattering,

however, part of the energy is converted to electron energy and part remains in the scattered

photon. The scattered photon may interact again in the crystal by a second Compton

scattering or by photo electric absorption, but in some cases the scattered gamma ray

escap es the crystal, carrying its energy with it.