
Material Thickness x (mm) x0

CEM lead sheet 3.175 × 30 0.5658 × 30 = 16.974

CEM aluminum cladding 0.76 × 30 0.0085 × 30 = 0.255

CEM scintillator sheet 5.0× 31 0.0121 × 31 = 0.375

CES aluminum 6.0 0.07

Solenoid coil aluminum 76.5 0.86

CEM front-plate aluminum 14.0 0.157

Tracker+TOF+CPR aluminum 27.0 0.303

Table 1
The materials and their thicknesses in the geant4 implementation of the CEM and
upstream materials [12].

the detector. For each removed lead sheet, acryllic is used in its place and
the subsequent scintillator sheet is blackened so that the sampling fraction
is unaffected. In the geant4 model described here we neglect the additional
radiation lengths contributed by acryllic and blackened scintillator. In the
CDF measurement of the W boson mass [2] a correction is applied to account
for this extra plastic material.

Tower Thickness (x0) Number of lead sheets

0 17.9 30

1 18.2 30

2 18.2 29

3 17.8 27

4 18.0 26

5 17.7 24

6 18.1 23

7 17.7 21

8 18.0 20

Table 2
The thicknesses of the CEM towers [12], in units of radiation length. The aluminum
front-plate is included in this calculation, but the other upstream material is not.

3 Longitudinal Leakage

The entire assembly of the lead-scintillator sandwich plus upstream material
is about 18 radiation lengths thick. A typical 50 GeV incident electron will
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