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From ref [1] 

• Location of implanted tritium

1. Tritium in gold

#1 : interstitial lattice

#2 : dislocations(crystal mismatch or 
oxidized site)

#3 : vacancies(gold)
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From ref [2] 

#1 : interstitial lattice
#2 : dislocations(crystal mismatch or oxidized site)
#3 : vacancies(gold)

• Lattice binding energy is 
below ~ 0.1𝑒𝑉 ( 1000℃ ) 

• So it is negligible
• For gold?



- Mass difference of bare nucleus( 3𝐻+ → 3𝐻𝑒2+) 𝑄∗ = 18.5882 12 𝑘𝑒𝑉 [4]

- 𝐸𝑟𝑒𝑐 = 3.44𝑒𝑉
- Δ𝐸0𝑛 = 𝜖1

1 0 − 𝜖2
1 𝑛 , 𝑤ℎ𝑒𝑟𝑒 𝜖𝑍

𝑛 𝑚 is 𝑚𝑡ℎ electron eigenstate energy of atom of nucleus charge Z and n bound electrons
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2. Tritium beta spectrum [3]

• 𝐸𝑒 = 𝑚𝑒 + 𝑄𝑛 − 𝐸𝜈
• 𝑄𝑛 = 𝑄∗ − 𝐸𝑟𝑒𝑐 + Δ𝐸0𝑛

• Transition probability(𝑤0𝑛) : assume wave-function of bound electron remain intact during the decay process
-> maybe invalid in low energy region of beta electron  
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Beta decay De-excitation neutralization



• The moment of beta emission, beta electron feels coulomb repulsion from the bound electron at 
the nucleus site of energy Δ𝐸0𝑛(∵ 𝑉𝑠 = Δ𝐻)

-> shift 𝐸𝑒 to 𝐸𝑒 + Δ𝐸0𝑛

• Experimentally, de-excitation(2) and neutralization(3) energy(𝐸′𝑛0) adds to the beta electron’s 
-> shift 𝐸𝑒 to 𝐸𝑒 − 𝐸′𝑛0

Integrate above two correction into replacement of 𝐸𝑒 to 𝐸𝑒 − Δ𝐸0𝑛
∗ , Δ𝐸0𝑛
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dλ

dEe
= CF Zf, Ee Ee

2 −me
2Ee Q − Ee 2 −mν

2 Q − Ee Θ(Q − mν − Ee)

dλ

dEe
=

𝑛

wnCF Zf, Ee − Δ𝐸0𝑛
∗ Ee −Δ𝐸0𝑛

∗ 2 −me
2(Ee − Δ𝐸0𝑛

∗ ) Q + 𝐸′𝑛0 − Ee
2 −mν

2 Q + 𝐸′𝑛0 − Ee Θ(Q + 𝐸′𝑛0 −mν − Ee)



3. To do [5] [6] 

[5] J. J. Simpson “Evidence of Heavy-Neutrino Emission in Beta Decay”, PRL, Volume 54, Number 17 (1985) 
[6] C. K. Hargrove et al. “Measurement of the screening potential in 3H b decay”, PRC, Volume 60, 034608 (1998)

• Draw spectral effect of above corrections and further corrections(radiative..)

• Check the J. J. Simpson’s result

(17keV, 1 – 2% mixing)

• Search other solid state effect on the energy distribution








