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Shape coexistence in neutron-deficient Pb 
isotopes

● The shape coexistence phenomenon has 
been under study for several decades in Pb 
region

● Shape coexistence appears close to the 
neutron-midshell   ≈ 104 𝑁

● In addition to the spherical ground state, the 
intruder structures have been identified to 
be as following shapes, prolate π(4p-4h) and 
oblate π(2p-2h), in neutron-deficient Pb 
isotopes 
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The interpretation of level energy 
systematics of Pb isotopes before 2021 
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SAGE experiment: Pb-186
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SAGE experiment: Pb-186

30.05.2025 JYU SINCE 1863.6



SAGE experiment: Pb-186
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SAGE experiment: Pb-188
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SAGE experiment: Pb-188
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SAGE experiment: Pb-188
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SAGE / APPA experiment: Pb-190
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SAGE / APPA experiment: Pb-190
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SAGE / APPA experiment: Pb-190
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Simultaneous γ-ray and 
conversion-electron 
experiment: Pb-190
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● Combined gamma-ray and conversion electron in-
beam spectroscopy (SAGE)

– 10 Tapered and 24 Clover type germanium 
detectors

– The SAGE silicon detector is positioned 
upstream of the target

– Conversion electrons are transported using the 
solenoid magnets from the target to the silicon 
detector

● 159Tb(35Cl,4n)190Pb reaction 

● The fusion-evaporation products were separated 
from beam using the MARA separator 



Lifetime experiment: Pb-190
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● Advanced Plunger-Particle detector Array (APPA)

– Is used in conjunction of the Jurogam3 
spectrometer (only 15 tapered germanium 
detectors were employed in this experiment)

– Can be combined with JYUTube charged-particle 
detector array (Not used in this experiment)

● 108Pd(86Kr,4n)190Pb reaction 

● The fusion-evaporation products were separated 
from beam using the RITU separator 



Results
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● The yrast band was associated with 
predominantly oblate shape 

● The non-yrast band has been 
assigned a predominantly prolate 
character

● The measurement of E0(02
+→ 01

+)  
allowed to assign first excited 0+ state 
to oblate band

● Discovery of a spherical 23
+ state



Results
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Results
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Future
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Accepted for publication in Physics Letters B!
Stay tuned!  
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THANK YOU! 
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