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Aim

Study the nuclear shape evolution towards the 𝑁 = 126 shell closure via
lifetime measurements of the low-lying states of the neutron-rich nuclei
in the vicinity of the stable 198𝑃𝑡 using the plunger device in the
reversed configuration
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Neutron-rich nuclei towards N=126

Neutron-rich platinum isotopes are

an excellent set to study shape

evolution towards the 𝑁 = 126
shell closure

126

82
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Platinum

Particle-number-projected potential energy surfaces (PES) in the triaxial plane for 190−204𝑃𝑡 isotopes calculated with the Gogny D1S interaction.
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Platinum

Triaxial deformed shape

𝛽2, 𝛾 ≈ (0.15, 40∘)

Particle-number-projected potential energy surfaces (PES) in the triaxial plane for 190−204𝑃𝑡 isotopes calculated with the Gogny D1S interaction.
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Platinum

Triaxial deformed shape

𝛽2, 𝛾 ≈ (0.15, 40∘)
Axial Oblate deformation

𝛽2, 𝛾 ≈ (0.10, 60∘)
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Platinum

Triaxial deformed shape

𝛽2, 𝛾 ≈ (0.15, 40∘)
Axial Oblate deformation

𝛽2, 𝛾 ≈ (0.10, 60∘)

Less deformed Oblate

𝛽2, 𝛾 ≈ (0.05, 60∘)
Spherical Magic Nucleus

𝛽2, 𝛾 ≈ (0.00, 0∘)

Particle-number-projected potential energy surfaces (PES) in the triaxial plane for 190−204𝑃𝑡 isotopes calculated with the Gogny D1S interaction.
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Platinum

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 190−204𝑃𝑡 isotopes. Blue dots and black

boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.
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Platinum

𝛾-unstable/triaxial rotor

geometrical model

reproduces the

experimental data with

good agreement

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 190−204𝑃𝑡 isotopes. Blue dots and black

boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.
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Tiny deviations
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axial rotational

character
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Tiny deviations
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axial rotational

character

Tiny deviations

towards a more

vibrational

character

𝛾-unstable/triaxial rotor

geometrical model

reproduces the

experimental data with

good agreement

Purely spherical, and

the excited states go

even below the

vibrational limit
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Platinum

Tiny deviations

towards a more

axial rotational

character

Tiny deviations

towards a more

vibrational

character

𝛾-unstable/triaxial rotor

geometrical model

reproduces the

experimental data with

good agreement

Purely spherical, and

the excited states go

even below the

vibrational limit

Additional experimental studies including the measurement of higher-lying

excited states in 200𝑃𝑡, 202𝑃𝑡 and 204𝑃𝑡 and measurements of the

quadrupole moment and lifetimes of the neutron-rich platinum isotopes in

the vicinity of the 𝑁 = 126 shell closure will help us to further understand

the shape evolution in the neutron-rich platinum isotopes.

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 190−204𝑃𝑡 isotopes. Blue dots and black

boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.
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Osmium

Particle number projected potential energy surfaces in the triaxial plane for
188−198𝑂𝑠 isotopes calculated with the Gogny D1S interaction.
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Prolate deformation

𝛾 ≈ 0∘

Osmium

Particle number projected potential energy surfaces in the triaxial plane for
188−198𝑂𝑠 isotopes calculated with the Gogny D1S interaction.
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Prolate deformation

𝛾 ≈ 0∘

Transitional nuclei: 𝛾 190𝑃𝑡 ≈ 30∘,

𝛾 192𝑃𝑡 ≈ 45∘

Osmium

Particle number projected potential energy surfaces in the triaxial plane for
188−198𝑂𝑠 isotopes calculated with the Gogny D1S interaction.
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Prolate deformation

𝛾 ≈ 0∘

Transitional nuclei: 𝛾 190𝑃𝑡 ≈ 30∘,

𝛾 192𝑃𝑡 ≈ 45∘

Oblate

deformed

𝛾 → 60∘

Osmium

Particle number projected potential energy surfaces in the triaxial plane for
188−198𝑂𝑠 isotopes calculated with the Gogny D1S interaction.
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Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 188−198𝑂𝑠 isotopes. Blue dots and black boxes are the

experimental points and theoretical beyond-mean-field predictions, respectively.

Osmium
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Osmium

Axial rotational

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 188−198𝑂𝑠 isotopes. Blue dots and black boxes are the

experimental points and theoretical beyond-mean-field predictions, respectively.
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Osmium

Axial rotational More vibrational

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 188−198𝑂𝑠 isotopes. Blue dots and black boxes are the

experimental points and theoretical beyond-mean-field predictions, respectively.
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Osmium

Axial rotational More vibrationalthrough triaxial configurations

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 188−198𝑂𝑠 isotopes. Blue dots and black boxes are the

experimental points and theoretical beyond-mean-field predictions, respectively.
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Osmium

An almost perfect γ-unstable/triaxial

rotor yrast band is predicted

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 188−198𝑂𝑠 isotopes. Blue dots and black boxes are the

experimental points and theoretical beyond-mean-field predictions, respectively.
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Osmium

Further experimental work to determine the γ-band,

lifetimes of the low-lying states, quadrupole moments, etc.,

will help to further elucidate the nature of 196𝑂𝑠

Yrast band excitation energies, normalized to the corresponding 21
+ energies, for 188−198𝑂𝑠 isotopes. Blue dots and black boxes are the

experimental points and theoretical beyond-mean-field predictions, respectively.
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Reversed Plunger
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The Reversed Plunger Technique for Lifetime 
Measurements

J. Pellumaj PhD. Thesis, University of Ferrara
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Experimental Details

136𝑋𝑒 @ 1134 𝑀𝑒𝑉

40∘

39∘

PRISMA

(𝛽𝑏𝑙, 𝑋𝑏𝑙, 𝑍𝑏𝑙, 
𝑄𝑏𝑙 , 𝑀𝑏𝑙)

𝑑

[ 𝐸𝑏𝑙,  𝑃𝑏𝑙]

𝜃𝑡𝑙

198𝑃𝑡 target: 1.4 mg/cm2

93𝑁𝑏 degrader: 3.2 mg/cm2

Plunger distances: 30, 40, 50 and 120 μm

𝜃𝛾−𝑝

AGATA

(𝐸𝛾 , 𝑋𝛾)

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026
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Analysis
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Z Identification
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Charge States
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A/q Analysis
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𝛽136𝑋𝑒 Estimation
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𝐸′𝛾 = 𝐸𝛾

1 − 𝛽2

1 − 𝛽 cos 𝜃

𝛽 ≈ 0.101
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𝛽136𝑋𝑒 Estimation
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NO +22ns OFFSET is needed!
𝐸′𝛾 = 𝐸𝛾

1 − 𝛽2

1 − 𝛽 cos 𝜃

𝛽 ≈ 0.101
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Mass Distribution (Z = 54)
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Mass Distribution (Z = 56)

Benito Gongora-Servin, benito.gongora@lnl.infn.it 14

Mass [a.m.u.]
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The Line Shape Matrix for 198𝑃𝑡
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Lifetime Measurement of the 21
+
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Lifetime Measurement of the 21
+
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Q-value Analysis: 200𝑃𝑡
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Q-value Analysis: 200𝑃𝑡
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200𝑃𝑡
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200𝑃𝑡
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Summary and Future Work

➢ Lifetimes measurements in 198Pt using the reversed plunger configuration: 21
+, 22

+, 41
+

➢The measured lifetimes are compatible with the literature.

Ongoing…

➢ Performing a 2D fit of the experimental data employing Geant4 simulations (J. Pellumaj).

➢ Lifetime measurements in 196Os, 200Pt, and study shape transitions.
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Thank you for your attention!
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arXiv:2509.20915 [nucl-ex]

200𝑃𝑡 lifetime measurements @ IFIN-HH

https://arxiv.org/abs/2509.20915
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Reversed Plunger Setup

J. Pellumaj, PhD. Thesis, University of Ferrara
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