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γ-ray detectors over the years: 
u  NaI (Tl) 

u  Ge(Li) 

u  2 Ge(Li)s 

u  Hyperpure Ge 

u  Ge arrays 

u  Compton-suppressed Ge arrays 
      Tessa, HIRA, OSIRIS, GASP, 
         Argonne-Notre Dame γ-ray Facility 

u  Clover and Cluster Arrays 
      Yrast Ball, Eurogam, INGA, CAGRA 

u  Tracking Arrays 
        GRETINA, AGATA, GRETA 



M. Riley et al., Phys. Scr. 91, 123002 (2016)   





Clark and Wadsworth, Physics Workd 11(7), 25 (1998).  









M. Riley et al.   



From I. Y. Lee   



From I. Y. Lee   



From I. Y. Lee   





M. Riley et al., Phys. Scr. 91, 123002 (2016)   





D, Ye et al. Phys. Lett. B  236, 7 (1990)   



“standard” γ-ray spectroscopic 
measurements: 

u  γ-γ coincidences 

u  Angular Distributions/Correlations 

u  Lifetimes 

u  Linear Polarizations 
     
 



u  γ-γ coincidences 
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u Angular Distributions/Correlations 
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animations courtesy of T. McMaken 



u  Lifetimes 
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1 MHZ pulsing, width <0.5 ns  

τ = 28.71 ± 0.35 ns  



Doppler-Shift Recoil Method 

R = Iu/(Is+Iu) 
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Doppler-Shift Attenuation Method (DSAM) 
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u  Linear Polarizations 
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Yrast and near-yrast levels up to spin values in excess of I = 30  
have been delineated in the doubly magic 208Pb nucleus…. 
The level scheme was established up to an excitation energy of 
16.4 MeV, based on multifold γ –ray coincidence relationships 
measured with the Gammasphere array. 
Large-scale shell-model calculations were performed with two 
approaches, a first one where the 1, 2, and 3 particle-hole 
excitations do not mix with one another, and another more 
complex one, in which such mixing takes place. The calculated 
levels were compared with the data and a general agreement is 
observed for most of the 208Pb level scheme. At the highest spins 
and energies, however, the correspondence between theory and 
experiment is less satisfactory and the experimental yrast line 
appears to be more regular than the calculated one.  
This regularity is notable when the level energies are plotted 
versus the I (I + 1) product and the observed, nearly linear, 
behavior was considered within a simple “rotational” interpretation. 
Within this approximate picture, the extracted moment of inertia 
suggests that only the 76 valence nucleons participate in the 
“rotation” and that the 132Sn spherical core remains inert. 
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The Question Kitten 




