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Possible Choices of Crystal

_ £ M

e Oxides:

BGO is a mature and dense crystal (p =7.13 g/cc, Xo =
1.12 cm, Rasonere = 2.3 cm), but has a slow scintillation
(300 ns) and not cost effective ($7/cc) due to expensive
raw material (GeO>).

PbWOQ, is a mature and dense crystal (p = 8.28 g/cc,
Xg = 0.89 cm, Rasoizre = 2.0 cm). lt is-a fast and cost
effective crystal ($2.5/cc). Its low light yield is overcome
by using Si avalanche photodiode. o = 4.1%/VE &
0.37%@0.15/E has been achieved with 25 mm? APD
readout in beam test. It is possible to develop a brighter
PbWQOy, crystal.

e Halides:

Csl is a mature and cost effective crystal ($2/cc), but
has low density (p = 4.5 g/cc, Xo = 1.85 cm, Rasoriere =
3.5 cm). In addition, Csl(Tl or Na) is too slow (~1 us)
and Csl is less bright.

PbF, is a mature and dense crystal (p = 7.77 g/cc, Xo
= 0.93 cm, Ryasouzre = 2.1 cm). It is also cost effective
(less than PbWOQ,). However, it is not yet a scintillator,
but being used as a Cerenkov radiator. A scintillating
PbF, crystal may be developed by selected doping.
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Figure 1: Monte Carlo data of the corrected Cerenkov Energy E'c vs the corrected Tonization Energy
E'i for a homogeneous liquid Argon calorimeter (liquid scintillator similar) taken from Fig. 4 of
Appendix L The line E'c=E'i is the response that electrons would deposit. The scatter of the
electron points at each energy would be about the thickness of the line on this energy scale. For 100
incident pions in each of 4 different energies 20,50,100, and 200 GeV the respose of each pion
shower 1n E'c-E'i space is shown; the crosses mark the point on the electron line where electrons of
those energies would respond. The bands created by the pions are fit by a line as shown
schematically in Figure 2 to create a first order compensation.
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5% Introduction

Need good detector coverage:

Total visible energy, different calorimetric coverage
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Number of Events
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—&— Smear-mode simulations

Electron angle
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Current Status

A first pass which clusters neighboring

hits has been written. So far it has
been applied only to EM barrel, but 1s
suitable for Had, endcaps as well.

Sewing together barrel, endcaps is

harder, but not horrendous.

Code is written in Java, integrated with
Java Analysis Studio (for now a better

equipped development environment
than C-++/Root).

Sept. 1998 Clustering
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