
gammas, we used the MCNP6 N-Particle (MCNP) radiation transport code [102].

For the MCNP calculations (in terms of flux [part/s/cm2/MeV] or biological dose rate [mrem/h]),
many tallies (spots were we calculated a flux or dose rate) were placed along the beam at the
experimental hall and alcoves for neutron and gamma fluence estimation. Fluence-to-Effective
Dose conversion factors from ICRP 116 [106] were implemented to convert neutron and gamma
fluence to effective dose rate. We used the material composition data for the radiation transport
modeling from Ref. [107].

The realism of MCNP simulations is based on the advanced nuclear cross section libraries created
and maintained by several DOE National Laboratories. The physical models implemented in the
MCNP6 code take into account bremsstrahlung photon production, photonuclear reactions, neutron
and photons multiple scattering processes. The experimental hall, collimator alcove, and photon
beam resulting from the copper radiator within CPS were modeled using the specifications from
the layout presented in Figure 19, shown as a 3D graphic model of the experimental setup.

Figure 23: The KL and neutron momentum spectra on the cryogenic target. Left: Rate of KL (red) and
neutrons (blue) on the LH2/LD2 cryogenic target of Hall D as a function of their generated momenta, with
a total rate of 1 ⇥ 104 KL/sec and 6.6 ⇥ 105 n/sec, respectively. Kaon calculations were performed using
Pythia generator [109] while neutron calculations were performed using the MCNP transport code [102].
Right: Experimental data from SLAC measurements using a 16 GeV/c electron beam were taken from
Ref. [112] (Figure 3).

5.4.1 Kaon and Neutron Flux:
Neutral kaon production was simulated for a photon bremsstrahlung beam produced by the 12 GeV
electron beam in the Hall D CPS. The main mechanism of KL production in our energy range is via
�-meson photoproduction, which yields the same number of K0 and K̄0. Calculations of the KL

flux [108] are performed using the Pythia MC generator [109], while the neutron flux calculations
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