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Importance Biasing Working Principle

V¥ Importance biasing introduces importance layers, which are virtual geometries
overlaid on the SuperCDMS lead shield geometry. Each importance layer L has an
importance value V/, increasing from outside to inside with V = oL,

Each time a biased particle crosses the boundary between two importance layers, for
which the importance value ratio between the next and the previous layer is 2, the particle
is duplicated, keeping the same energy, momentum direction, position, etc. The track
rounded by several layers weight of both particles is divided by 2, i.e. the total track weight is conserved.

of ultra-clean materials to — If a biased particle crosses the boundary between two importance layers where the ratio
shield them from external Outer PE T between the next and the previous layer is 0.5, there is a 50% probability that the particle
track is killed. In the case the particle survives, its track weight is multiplied by 2.

» SuperCDMS is a dark
matter experiment which
will operate cryogenic Ge
and Si detectors 2 km
underground at SNOLAB.

The detectors are sur-

gamma rays and neutrons
originating from the rock
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A For L = 4 importance layers, there can be up to 27! = 8 different track topologies. The
Biasing Index is introduced to distinguish between different track topologies.
Without this distinction, one could observe non-physical energy collection due to interac-
tions from different kinds of track topologies within the same GEANT4 event.

Each time a particle is duplicated, the original particle keeps its biasing index, while the
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g 107 & shielding materials as well Concluding, with importance biasing, future background simulations for SuperCDMS will
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