
Excited state hypothesis Small heating Discussion

Excited state hypothesis

Facts
• Excitations A|ijk〉 on constituent quark level make state |n−e 〉

sensitive to permutations, lowering overlap 〈p−e |Ĥβ|n−e 〉
• Caveat: constituent quark model not ab-initio, ignored orbital

momentum, assumed charge distributions, . . .

Queries
• Measure lifetime between tbeam ' 5 ms and tbottle ' 300 s

• Search for multi-exponent signatures: low signal-to-noise ratio
• Try to re-excite free neutrons with EM radiation: what energy?
• What are state-of-the-art ab-initio theories for Lattice QCD?

Does Monte-Carlo need to project out the ground state?
Are there reasonably accurate deterministic theories?
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Tiny Heating

Facts
• Currently, evidence for Tiny Heating at t0 ≈ 100 s is small

but γ-cascade could be already done.
• If Tiny Heating related to γ-cascade it must depend neutron age

Queries
• Can frozen-oil probability P 0

+(t0) be measured for different t0?
Best at ages t0 ' tbeam ' 5 ms (very hard, of course!)
• What are statistical moments of Tiny Heating as function of

energy? Needs height-resolved AND frozen-extrapolated data.
From moments we could infer γ-energy and count-rate
• What about Small Heating with magneto gravitational bottles?
• Are there other Small Heating processes that can be studied at

earlier ages t0?


