
Spectroscopic investigation of low-lying T=0,1 states  
in self-conjugate 62Ga

Radu Emanuel Mihai 

EuNPC 2022 1



Contents

} Scientific motivation

} Previous knowledge

} Experiment

} Analysis and results 

} Conclusions

} Acknowledgements

EuNPC 2022 2



Scientific motivation

EuNPC 2022 3

} The nuclear force does not distinguish between 
proton and neutron

} Corresponding quantum number: Isospin (T)

} In general, the most energetically favored states 
have T = Tz

} Notable exception: odd-odd N = Z nuclei →
coexistence of both T=0 and T=1 states at low
excitation energies

} Understanding the existence of isospin breaking 
terms within the shell model approach → study 
of isovector (differences between mirror nuclei) 
and isotensor terms (triplet energy differences -
TED)
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Taken from T.W. Henry et al, Phys. Rev. C 92, 024315 (2015).

} The nuclear force does not distinguish between 
proton and neutron

} Corresponding quantum number: Isospin (T)

} In general, the most energetically favored states 
have T = Tz

} Notable exception: odd-odd N = Z nuclei →
coexistence of both T=0 and T=1 states at low
excitation energies

} Understanding the existence of isospin breaking 
terms within the shell model approach → study 
of isovector (differences between mirror nuclei) 
and isotensor terms (triplet energy differences -
TED)

For T=1, J = 21
+
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Previous papers on 62Ga

} [1] Proposal of a T=1, 2+ state at 1017 keV

} [2] The 2+ assignment for the1017-keV state is kept; a new 979-keV level was observed 
and given a 1+ assignment ( R32/90 = 0.77(25) )

} [3] Both direct transitions were observed, but given a (1+) and 1+ assignment (GT)

} [4] While 977-keV transition was observed, the 1017-keV one was not; Due to fractional 
TED incompatibilities, the level at 977(2) keV was proposed as the first T=1, 2+

} [5] Both transitions were observed, as in [3], good statistics, 1+ maintained (GT)
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Experiment

} Set-up: ROSPHERE (10 HPGe, 11 LaBr3(Ce), 28 neutron detectors)

} Target : 5 mg/cm2 58Ni / 5 mg/cm2 Au backing; 

} Beam : 6Li @ 22 MeV – 1.5 nA intensity

} Reaction : 58Ni(6Li , 2n)62Ga with σ2n ~ 5 mb
} Total σfusion≈ 500mb

58Ni target made in our target lab

EuNPC 2022 5

3D schematic of the ROSPHERE setup configured for this experiment 
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Analysis

50Mn
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gate on one neutron

ungated HPGe total

One-neutron gate

Neutron filter



Analysis
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571 keV 246 keV

`

376 keV
?

(*) Scheme taken from H.M. David et al. ,
Phys. Lett. B726 , 665 (2013).
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Level scheme constructed from observed transitions
in current work
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6 detectors at 143°+37°

4 detectors at 90°

I978=3357(263) counts

I978=1181(166) counts

90 deg

37+143 deg

2n gated total

1n gated

1n gated
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• Intensities had to be corrected for detector efficiencies

• Prior to the experiment, 152Eu source runs were taken

• The energetically closest transition → 963 keV (1- → 2+) in 152Sm

• R90°/(37°+143°) x Reff(964keV) = 0.80(13)

• Similar treatment for the four neighboring transitions, 
good agreement with literature
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• Intensities had to be corrected for detector efficiencies

• Prior to the experiment, 152Eu source runs were taken

• The energetically closest transition → 963 keV (1- → 2+) in 152Sm

• R90°/(37°+143°) x Reff(964keV) = 0.80(13) → quadrupole → 21
+ at 978 keV

• Similar treatment for the four neighboring transitions, 
good agreement with literature

(✻)

Taken from T.W. Henry et al, Phys. Rev. C 92, 024315 (2015).
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