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Abstract Lu,SiOz:Ce (LSO) is a widely used scintillator in positron emission tomography, with well-known scintillation properties including light
yield of ~30,900 photons/MeV, an emission peak near 420 nm, and a decay time of ~43 ns. We have found that both the light output and decay
time may be improved by a combination of optimized crystal growth atmosphere and co-doping with divalent cations such as Ca. Scintillation light
output of ~38,800 photons/MeV has been achieved, as well as scintillation decay time as short as 31 ns with no long components. Possible
explanations of the underlying mechanism are being explored.
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All samples had single exponential decays with no long components. detectors.
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R2059 photomultiplier tube significantly improve LSO:Ce scintillation properties, further work

§ LSO:Ce (0.1%) is needed to unambiguously identify the role of Ca?* in the

Crystals were coupled to the tube
with Dow Corning Q2-3067 optical
couplant and covered  with

scintillation process.
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Fig. 4. Decay time as a function of Ca concentration in the melt. unless Ca interacts preferentially with only one of the two cerium
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