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An EMC for SuperB
With the likely time structure of SuperB, backgrounds and 
radiation damage to the EMC should be reduced from those 
at a 1036 conventional collider
In the endcap region, at least, there will be multi-Bhabhas 
within the decay/integration time of the CsI(Tl) 

A faster scintillator may be needed

We have an excellent candidate in LSO or LYSO, which is 
under active study by Ren-Yuan Zhu at Caltech
We are also developing a liquid Xe scintillation counter,
although this is more difficult to integrate into an existing 
detector
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Scintillating Crystals for HEP
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GSO(Ce)LSO(Ce)PbWO4BGOBaF2CsICsI(Tl)NaI(Tl)Crystal

a. at peak of emission;  b. up/low row: slow/fast component;  c. measured with bi-alkali PMT
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Summary
Ce doped LSO & LYSO crystals potentially useful if we have to 
upgrade the EMC for SuperB due to new time structure of events

LSO, LYSO have essentially identical scintillation properties
LYSO is easier to grow

Light output is larger than CsI(Tl). Suitable for solid state readout with 
APD or PD

Overlap of emission/absorption spectra affects light output of long 
samples 

Decay time of 42 ns is much faster than CsI(Tl)
Samples appear to be radiation hard on the SuperB scale

2.5 x 2.5 x 20 cm long LSO and LYSO samples have consistent 
optical properties 

Light response uniformity may be affected by the distribution of Ce 
concentration 

Samples of LYSO show phosphorescence under intense irradiation
Time constant of 2.5 to 3 hours and would cause <1 MeV noise 
@ 500 rad/h

Impurity related: early CsI(Tl) samples had a similar problem
Full size crystals are readily obtainable

Mass production capabilities exist
Cost is still high, but there may be adequate flexibility with large 
orders
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