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e Indistinguishable from dark matter or coherent neutrino scattering
e Background for charge current neutrino interactions
e Activation of detector materials

e Primary source on the surface cosmogenic
e Underground neutrons from fission and (alpha,n) reacations
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Experimental Setup
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Surface Neutron Flux €

« /758 neutrons / day

* 5.4 neutrons / minute

» Corresponds to 2.6(1)E-3n/cm? /s

* This agrees well with literature values

* Percent of spectrum of the capture peak: 59.653 +/- 2.796 %

» Uncertainty comes from:
« Statistics
 Peak fit
* Projection of the high energy continuum
* Low energy events < 191 keV
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Thermal Flux Comparison

Lab Bedretto | LSM LNGS SURF SURF Yang Snolab Kamiokande
4100 Davis Yang

Thermal 5.6(3) 0.6(03)  0.05(1) 1.0(7) 0.17(01) | 1.44(15) 0.47(02) 0.64(05)

Flux (1E-5)

e Bare rock measurement, 15 cm of concrete will result in comparable fluxes
e Opportunity for borated concrete
e Fast flux estimated to be 6.3(5)E-5 neutrons /cm? /s
o Estimate relies heavily on model of fast neutron flux
e Need a spectral measurement!
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Capture Gated Neutron Spectroscopy
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Fig. 3. 2°2Cf energy spectrum using the *He detector for various gamma-ray exposure From:

https://doi.org/10.1016/j.net.2018.08

rates of 0.1-5 R/h.
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e \Why neutron backgrounds matter
e Measurements from first experimental campaign
e Future planned measurements
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e 5.2 km long, connecting the Furka train tunnel to the Bedretto
valley 1000 - 1650 m overburden
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Stage 0 (now-2028) Stage 1 (2029-2032) Stage 2 (2033-)
e Background e HPGe Counter e HPGe Counter
measurements _
e mK Quantum Sensing e mK Quantum Sensing
e ARGUS (4k Quantum
sensing) e Small TPC test-setups o L Xe full scale
demonstrator

e Detailed Muon e Astrobiology

e Grav. waves R&D

tomography e Space Exploration
e Astrobiology e Radionuclide e Atom Interferometry
e Space Exploration Monitoring e Astrobiology

e Space Exploration

e Radionuclide
Monitoring

° Planned or Active
e  Opportunities
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