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Moderation and Detection System Neutron Capture Background Elimination
* *He proportional counters with 10 bar pressure [1,2] ‘ Thermalization via elastic scattering inside PE * Signal/Noise ratio can be improved
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Schematic composition of a moderated counter. Typical pulse height spectrum of a *He counter.
Observed Count Rates Calculated Detector Responses Deconvoluted Spectra
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Measured neutron counting rates Felsenkeller, Detector responses calculated with FLUKA using Neutron flux obtained using the MAXED [3] algorithm
underground. isotropic incident neutrons (M. Grieger). for deconvolution.
* Neutron count rates depend on the detector * Unfolding codes like MAXED [3] used to find : s Total neutron flux
. . Location (shielding) I~
response R and the flux o: reasonable solutions with a guessed spectrum [m™2s™]

' do * Initial guess from detailed Monte Carlo Bunker for activation exp.
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’ f (E) dE d simulations of Felsenkeller (40 cm concrete)
* Highly underdetermined problem: . : : .
8 3atg points for a detailedpspectral solution with  Different starting spectra yield similar ( Tunneil \rl1|'|||d' ) 2.19+0.15
200 bins results - total flux variations less than 3% NO special shielding
Comparison of selected Underground Laboratories Felsenkeller
* Neutron flux suppression by a factor of 200 in Felsenkeller relative to surface * 48 meters of rock overburden
* Total flux comparable to YangYang (South Korea) * 9 connected tunnels of former brewery
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i Comparison of different underground laboratories. Thesis Marcel Grieger (TU Dresden, 2021)
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