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In the baseline CODEX-b design, the decay volume consists of an outer vessel,
which is a stainless steel tube with a radius of 5 meters and length of 30

meters, and an inner vessel, which is a stainless steel tube with a radius of 1.8
meters and length of 30 meters. We now extend this design to include an

intervening vessel, as well as possible extensions to the decay volume. By the
time of Run 3, CODEX-b is likely to be a busy machine, with between 4 and 8

beam collisions per hour. We have taken these beam collisions into account by
building a model of the evolution of the likelihood of collisions in the cavern as a

function of time and with different bunch and bunch pattern configurations.
Based on this, we then project the volume of the cavern into which background
particles can be produced, and the minimum radius of such a cavern for which
background can be bounded at any level. This is the “minimum-foreground”
cavern. There are three primary production mechanisms of new particles in

CODEX-b: pair production, e.g. of quarks or gluons; resonant production, e.g. of
Higgs particles; and associated production, e.g. of a electroweak boson and its
decay products (e.g. a W_1 boson and a lepton, or a Z boson and a lepton or a
lepton and a neutrino, etc.). This potential results in a spontaneous breakdown
of the U(1) global symmetry, to allow the dark scalar singlet to have a VEV. In

this model, the dark sector has a hidden valley. The vacuum expectation values
of the dark particles (which fill a dark valley) break the SU(2) gauge symmetry

of the twin sector to SU(2) U(1), and give masses to the dark fermions. The
Higgs vacuum expectation value breaks U(1) to Z1 as expected from the

imposition of a gauge symmetry. At the same time, Higgs vacuum expectation
value allows the dark gauge boson to obtain a mass.
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