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Subject: Addendum to Proposal SPSC/P253

Since the open presentation to the SPSC and the subsequent constructive discussions with our
referee our collaboration has continued to work on the final design of a detector to address a new
precision measurement of €'/€ in the kaon system.

1. Fast Calorimetry

We have studied as an alternate to the liquid Xenon calorimeter a calorimeter filled with liquid
Krypton, but of otherwise equivalent construction, except for the difference in length required to
contain an electromagnetic shower (1.20 m instead of 70 cm) .

An EGS Monte Carlo simulation of the resolution for the two liquids (including read-out electrode
structures, lead converter and cryostat window) is shown in Fig. 1. Electronic noise is expected to
be 30 and 37 MeV per photon, for LXe and LK, respectively,

The transverse dimension of electromagnetic showers is expected to differ. The Moliére radii are
4.1 cmand 4.7 cm respectively, which affects primarily the ability to recognise two close photons.

A Monte Carlo calculation of the 3r" background to the K, -> 27" signal, taking into account the
differences in energy resolution, space resolution and two photon separation gives the following
results for the average background in a three K lifetime interval:

LXe 0.91 x 10-3
LKr 1.15 x 103
LAr/Pb(NA3L) 3 x 103

For comparison, the performance of a lead/liquid Argon sampling calorimeter like that used in the
NA31 experiment is given,

Krypton is radioactive, and we expect ~100 mCi activity for the 7 m3 of liquid required. The
effect of this on the electronic noise is ~1 MeV per photon. Radiation safety should not be a problem,
since the calorimeter and gas system is designed as an hermetic system.

The cost of 7 m3 liquid Krypton is ~5 MSFr (using the current market price of | SFr + 20% per
lire of gas). According to several different manufactures contacted, this amount of Krypton is
readily available.

In conclusion, a liquid Krypton calorimeter is almost as good in background rejection as a liquid
Xenon, and the acceptance is similar. We propose therefore to consider liquid Krypton in place of
the liquid Xenon, ,
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2. Hadron Calorimeter

3. Additional Collaborators

Since submitting the proposal to the SPSC we have had serious discussions with several groups

interested in joining the experiment, including a strong group from NIKHEF/Utrecht. It is probable
that the collaboration will be further strengthened within the next few weeks.
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