
BABY STEPS TOWARDS A 
GENERAL FORMULA

Angelo Esposito

PTOLEMY theory meeting, March 2026



Let’s be generic. The initial state of the reaction is:

After some massaging, the matrix element for the decay of the -th 
tritium is

Ψi (XI, {XT}≠I, {XC}, {xe}) , H(N,0) |Ψi⟩ = Ei(N,0) |Ψi⟩

Ψf (XI, {XT}≠I, {XC}, {xe}) , H(N − 1,1) |Ψf⟩ = Ef(N − 1,1) |Ψi⟩

I

ℳI
f = g⟨Ψf | e−i(k+q)⋅XI |Ψi⟩
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tritium position

helium position

 tritium nuclei, no helium nucleiN

 tritium nuclei,  helium nucleusN − 1 1



After some massaging, the decay rate can be written as

This is in principle the correlator one must evaluate.

Note that, written this way, the state is easy (ground state of the 
initial system), but the operator is complicated. But maybe not 
completely crazy with DFT?

dΓ
dkdq

= |g |2 ∫ dt ei(Δm + Ei(N,0) − Eβ − Eν)t

× ∑
I

⟨Ψi |ei(k+q)⋅XI e−iH(N−1,1)t e−i(k+q)⋅XI |Ψi⟩
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If one were able to justify some sort of “sudden approximation”, 
meaning an expansion in small times, we could rewrite the 
correlator as a quite evocative expression:

This is somewhat evocative of a path integral… but maybe I’m 
hallucinating…

∫ dt e
i(E − p2

2mHe ) t

∑
I

⟨Ψi | e−iLIt |Ψi⟩
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