
Uncertainty on the neutron yield due to material composition study.
PLAN C, PDU +

Status: https://docs.google.com/spreadsheets/d/1bsjrGQ435MP6aPNUtITggpdJ46ePs4xzAWEZZhrQScU/edit?usp=sharing

1. Chemical elements crucial in terms of neutron yield from (alpha, n)?
• e.g. elements like B or F, – present in very small fractions (<1% mass fraction of the PU foam) give large contributions 

to the n. background (~1%(B), 5%(F) of total n background in DS)

2. Available data:
• The ranking of materials contributing to n background, which is being updated with the changing version of the design and material 

choices. - 'Vicente's spreadsheet' :
- detailed material list (all resistor types), total mass, activity levels used for n budget estimation etc.

• SaG4n simulations of (α,n) => .root output file and text file ('Maxim's files') => neutron yields

- simplified/general material list (one resistor type etc),
- material composition used for the simulation,
- Target nucleus for (α,n) reaction (TargetZ)
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3.Analysis: 
for each simulated material and chain (238U upper 238U mid 238U lower Th232 235U)

- histogram TargetZ (the n yield /chemical element/chain)
- combine with measured activites – total n yield per chemical element in the material

4. Results:

Ranking of chemical elements - most active in neutron production in DS-20k neutron budget
=> uncertainty of the chemical composition of the material (assumed 20% from EA results)
=> uncertainty on the neutron yield

DS specific input:
• Mass of the material (design)
• 'cut' coefficient (design + MC)

• => uncertainty on the neutron for DS-20k
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