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Collective vs. single-particle 
structures
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Neutron-deficient Os & W–far from 
shell closures and stability
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Tagging instrumentation at JYFL

JYU. Since 1863. 509/11/2017

JUROGAM II
24+15 Ge+BGO
detectors, eff. 6%GREAT

Focal-plane 
spectrometer

TDR
Total Data Readout, triggerless data 
acquisition system with 10 ns time 
stamping



Recoil-Decay Tagging (RDT) method
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Beam 
from the 
K130 
cyclotron

JUROGAM 
Ge-detector 
array

RITU recoil 
separator

GREAT 
spectrometer

GREAT DSSD
Recoiling 
evaporation residue 
and its subsequent 
characteristic 
decay(s) can be 
observed 
⇒provides unique 
tag for the prompt 
radiation.



RDDS lifetime measurements
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Recoil distance Doppler-shift 
(RDDS) lifetime measurement 
(with the Köln and DPUNS 
plunger devices), combined with 
selective tagging techniques



168Os lifetimes
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𝛕2+= 41(7) ps, B(E2) = 74(13) W.u.
𝛕4+= 16(8) ps B(E2) = 25(13) W.u.
⇒B4/2 = 0.34(18)

T. Grahn et al., Physical Review C 94, 044327 (2016)



166Os
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e.g. 𝜈[i13/2,f7/2]J=3-,5-,7-,9-



Os B(E2)-value systematics
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Os level-energy systematics
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Lifetimes in 166W
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B. Saygi et al., Physical Review C 96, 021301(R) (2017)



The data
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B(E2) (W.u.) 168
76Os92

166
74W92

166
76Os90

2+ ⟶0+ 74(13) 150(9) 7(2)
4+ ⟶2+ 25(13) 50(7)
6+ ⟶4+ 18(4)
12+ ⟶10+ 0.86(6) 21(3)
14+ ⟶12+ 130(15) 182(16)



Conclusions

Observations:
• B4/2<1 in 168Os and 

166W
• B(E2;2+⟶0+)=7(2) 

W.u. in 166Os, very 
low cf. systematics

• Signs of single-
particle multiplet(s) in 
166Os

Problems:
• The nuclei are not at 

or very near closed 
shells ⇒ seniority 
structures seem 
unlikely

• Sub-shell gap?
• Shape coexistence 

also unlikely
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Collaboration
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