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g Background A / Controlled Test Case Design \
Background red.uctl.on is critical for achieving high signal-to-noise ratios in Geometry
nheutron scattering instruments.
However, mitigation strategies have historically relied on empirical practices and Cave
accumulated experience, rather than on systematic, quantitative analysis.
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Background noise arises from multiple interacting sources associated with (Sample Scattering] Self-Talk :
shielding, structural components, and the experimental environment, making its Cross-Talk
characterisation particularly challenging. Walls
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This Work

We present initial steps towards a rigorous and reproducible framework for background
analysis and engineering.
A simplified instrument cave is used as a controlled test case to: Neutron Source
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* investigate shielding configurations and material choices .
. . : Monoenergetic 25 meV
e assess commonly used design concepts using monoenergetic and broad neutron
\ spectra / Typical spallation spectrum up to few hundreds MeV
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Key Takeaways 2
e Simulations reproduce expected physics across time and energy scales % 105
e Background can be systematically decomposed using a controlled geometry 0
1079
e Instrument performance reflects trade-offs between competing physical processes oo ﬁ
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These results provide a pathway towards systematic quantification of Each mechanism occupies .
, distinct reaion in time— (Spallation Spectrum)
background mechanisms. a aistinct region in time= 100-
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a8 - | underlying transport o
Future work physics. >
e Extend simulations to instrument-specific geometries and beamline components ‘g 10-2
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e |dentify dominant background sources for selected ESS instruments P . =N Self Talk
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