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Laser pumping of the isomer via resonance atomic 
transition 7s-8s is justified. In singly ionized atoms 
of Th II, discussed in [1], its energy is just close to 
the energy of 7.6 eV. This transition is optimal due the energy of 7.6 eV. This transition is optimal due 
to the combination of high internal conversion 
coefficient with the large cross section of 
photoexcitation. 
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Internal conversion

 

α = Γс / Γγ

Internal conversion



Resonance Internternal Conversion
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D.F.Zaretsky, F.F.Karpeshin, D.F.Zaretsky, F.F.Karpeshin, Sov. J. Nucl. Phys. 29, 151, 1979.
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INTERNAL CONVERSION 
CHAEACTERISTIC FEATURES
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Discovery of RC in
F.F.Karpeshin, M.R.Harston, F.Attallah, J.F.Chemin 

Phys. Rev. C53

Discovery of RC in 125Te
F.F.Karpeshin, M.R.Harston, F.Attallah, J.F.Chemin et al.,

C53 (1996) 1640



q
Expected(IONIZATION) Expected

44 1.5
45 ~ 10
46 ~ 10
47 ~ 10
48 ~ 10

λλλλ, ns
Expected Experim.Expected Experim.

1.5 <<<< 2
~ 10 <<<< 2
~ 10 <<<< 2
~ 10 6 ±±±± 1
~ 10 11 ±±±± 2



NUCLEI WITH LOW
ISOMERIC STATES

NUCLEI WITH LOW-LYING 
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ENERGY DOUBLET IN 

5/2+[633]5/2+[633]

229

ENERGY DOUBLET IN 229Th

λ= 1 ÷ 50 h

229Th



Hyperfine splitting as RC
F.F.Karpeshin, Particles and Nuclei

Hyperfine splitting as RC
Particles and Nuclei, 37, 522, 2006
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M. Morita, Prog. Theor.
Phys. 49, 1574 (1973)Phys. 49, 1574 (1973)

Actually, non-radiative muon transition is radiative muon transition is NEµ

What we considered up tp now, - resonance or bound etc. is a reverse of what is conventionally known now as NEET. Let us call it TEEN for simplicity. 



Direct laser assistance of 
NEET: impossibleNEET: impossible
immediate response through TEEN 
(F.F.Karpeshin,  Hyperfine 
Interactions 143: 79Interactions 143: 79
The limitation on both
power of the laser pulse. 

Direct laser assistance of 
impossible because of impossible because of 

immediate response through TEEN 
Hyperfine 
79–96, 2002). 79–96, 2002). 

both the duration and  
power of the laser pulse. 



For this reason, a mechanism like a low one 
may be misleading.

For this reason, a mechanism like a low one 
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R ≈≈ 962



Most effective scheme: adopts population inversion

R = σγr(ωl)/ 

Outgoing photon makes the mechanism 

Most effective scheme: adopts population inversion

)/ σγ(ω) ~ 2×103

makes the mechanism irreversable!.



SUMMARY

1. The shell really appears to be a good resonator

2. BIC experimentally observed
channel, adopting resonance tuning by laser

3. Stripping the shell as a trigger: 53. Stripping the shell as a trigger: 5
decay rate in  the H-like Th

4. Way of two-photon pumping 
to back decay via the electron bridge, supported by the 
pumping field itself. Population from an higher lying 
electronic level looks more efective and deprived of the 
limitations. limitations. 

5. Laser-assisted NEET for pumping isomers and TEEN for 
triggering their energy.    Population inversion
isomer of 229Th is offered by laser
matter whether the isomer energy is 3.5 or 7.6 eV!

SUMMARY

appears to be a good resonator

erved to be an effective deexcitation 
channel, adopting resonance tuning by laser

Stripping the shell as a trigger: 5-orders enhancement of the Stripping the shell as a trigger: 5-orders enhancement of the 

ping the isomer has limitations due 
to back decay via the electron bridge, supported by the 
pumping field itself. Population from an higher lying 
electronic level looks more efective and deprived of the 

assisted NEET for pumping isomers and TEEN for 
Population inversion of the 3.5 eV 

Th is offered by laser-assisted NEET. Does not 
matter whether the isomer energy is 3.5 or 7.6 eV!


