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Study the nuclear shape evolution towards the N = 126 shell closure via
lifettime measurements of the low-lying states of the neutron-rich nucle1
in the vicinity of the stable '?°Pt using the plunger device in the

ireversed configuration
|
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Particle-number-projected potential energy surfaces (PES) in the triaxial plane for *°°729*Pt isotopes calculated with the Gogny D1S interaction.
PRC 95, 064321 (2017)
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ITriaxial deformed shape
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Particle-number-projected potential energy surfaces (PES) in the triaxial plane for *°72°*Pt isotopes calculated with the Gogny D1S interaction.
PRC 95, 064321 (2017)
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Particle-number-projected potential energy surfaces (PES) in the triaxial plane for *°72°*Pt isotopes calculated with the Gogny D1S interaction.
PRC 95, 064321 (2017)
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Particle-number-projected potential energy surfaces (PES) in the triaxial plane for *°72°*Pt isotopes calculated with the Gogny D1S interaction.
PRC 95, 064321 (2017)
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Particle-number-projected potential energy surfaces (PES) in the triaxial plane for *°72°*Pt isotopes calculated with the Gogny D1S interaction.
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Yrast band excitation energies, normalized to the corresponding 27 energies, for *°72%*Pt isotopes. Blue dots and black
boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 95, 064321 (2017)
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Yrast band excitation energies, normalized to the corresponding 27 energies, for *°72%*Pt isotopes. Blue dots and black
boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 95, 064321 (2017)
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Yrast band excitation energies, normalized to the corresponding 27 energies, for *°72%*Pt isotopes. Blue dots and black
boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 95, 064321 (2017)
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Yrast band excitation energies, normalized to the corresponding 27 energies, for *°72%*Pt isotopes. Blue dots and black
boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.
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Yrast band excitation energies, normalized to the corresponding 27 energies, for *°72%*Pt isotopes. Blue dots and black
boxes are the experimental points and theoretical beyond-mean-field predictions, respectively.
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I Additional experimental studies including the measurement of higher-lying |
| excited states in 2°°Pt, 29Pt and 2°*Pt 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 |
I the shape evolution in the neutron-rich platinum isotopes. !

PRC 95, 064321 (2017)

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 Benito Gongora-Servin, benito.gongora@Inl.infn.it 4



UNIVERSITA
DEGLI STUDI

1 PADOVA O Smium I N !i N

Particle number projected potential energy surfaces in the triaxial plane for 188-198() g isotopes calculated with the Gogny D1S interaction.

PRC 90, 021301(R) (2014)

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 Benito Gongora-Servin, benito.gongora@Inl.infn.it 5



UNIVERSITA
DEGLI STUDI

4 Osmium Lo s

Particle number projected potential energy surfaces in the triaxial plane for 188-198() g isotopes calculated with the Gogny D1S interaction.
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Particle number projected potential energy surfaces in the triaxial plane for 188-198() ¢ isotopes calculated with the Gogny D1S interaction.

PRC 90, 021301(R) (2014)
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Particle number projected potential energy surfaces in the triaxial plane for 188-198() ¢ isotopes calculated with the Gogny D1S interaction.

PRC 90, 021301(R) (2014)
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Yrast band excitation energies, normalized to the corresponding 27 energies, for 188-1980s isotopes. Blue dots and black boxes are the
experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 90, 021301(R) (2014)
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Yrast band excitation energies, normalized to the corresponding 27 energies, for 188-1980s isotopes. Blue dots and black boxes are the
experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 90, 021301(R) (2014)

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 Benito Gongora-Servin, benito.gongora@Inl.infn.it 6



UNIVERSITA
DEGLI STUDI

4 Osmium Lo s

10

E(J")VERY)

Yrast band excitation energies, normalized to the corresponding 27 energies, for 188-1980s isotopes. Blue dots and black boxes are the
experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 90, 021301(R) (2014)
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Yrast band excitation energies, normalized to the corresponding 27 energies, for 188-1980s isotopes. Blue dots and black boxes are the
experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 90, 021301(R) (2014)
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'Further experimental work to determine the y—band
hfetlmes of the low-lying states, quadrupole moments, etc.,

I_w111 help to further elucidate the nature of 19605 |

Yrast band excitation energies, normalized to the corresponding 27 energies, for 188-1980s isotopes. Blue dots and black boxes are the
experimental points and theoretical beyond-mean-field predictions, respectively.

PRC 90, 021301(R) (2014)
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136xe @ 1134 MeV

198p¢ target: 1.4 mg/cm?
2Nb degrader: 3.2 mg/cm?
Plunger distances: 30, 40, 50 and 120 um _P)RISMA
(Boi> Xb1» Zp1,

Qpi, Mp)
Nucl. Phys. A 701 (2002) 217-221
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e The 407-keV transition (2" —07%) (shifted+stopped component)
e The 578-keV transition (4" —27) (shifted+stopped component)
e The 367-keV transition (25 —27) (shifted+stopped component)
@ The 729-keV transition (67 —4%) (shifted component)

J. Pellumaj, PhD. Thesis, University of Ferrara
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E,., J7 tﬂgcm tlL;Z
keV] ps| ps]
407 o7 19.3(3) 22.25(15)
775 i) 30.3(4) 27(4)
085 4+ 4.7(4) 3.3(3)

*Adopted value from:

Nucl. Phys. A 370 (1981) 146
Nucl. Phys. A 458 (1986) 165-187
Nucl. Phys. A 266 (1976) 337-345
Nucl. Phys. A 177 (1971) 1-32
Phys. Rev. 188, 1905 (1969)
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Lifetime Measurement of the 27

e AGATA simulation package + Geant4
e Two approaches used:
1D - fit the gamma ray spectrum
2D - fit each pixel of the lineshape matrix
e In both cases the simulations reproduce well the
known lifetime of the 4™ state: T, n= 3.7 ps

Counts/1 keV

N
540

L L |
560

P - - - -
580 600 620 640

H
- . 520

. Energy (keV]
1D 2D . .
” 9 630 . [
500 - =
620
® C
400 Py 610— —¢
? 600 [
300 C
xz 590 — €
200 580 —
- 4
é 5 570
100 .
e B 560 —
® o ° 5 P
0 LIPS 550
1 2 3 4 5 6 -
540 0
T [ps] 0 20 40 60 80 100 120 140 160 180
1/2 Theta BP [deg]

J. Pellumaj

INFN

LNL

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 Benito Gongora-Servin, benito.gongora@Inl.infn.it

17



UNIVERSITA

R -value Analysis: “°°Pt RN

> —
&~ — + +
~ 900 = 8,—67
2 goo— 604 .
& -
700
- 4127
-
600 — o :
500— 2707
- —4T
400 — 51 1
— 6,5,
30— —
200 — :
100{—
:I | | | | | | _I | I- -Ir | | | | | | | 1
900 -50 200 250 300

Total Excitation Energy[MeV]

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 Benito Gongora-Servin, benito.gongora@Inl.infn.it 18



UNIVERSITA

g 3 -value Analysis: “°°Pt

s F ;
= 900~ 867
o — — 7
2 goo— 604 |
a -
700
- 4127
L — 7
600 — .
500—  27—0]
- —4r |
400 — > 1 )
-~ 6,5,
30—
200 — :
100 —
:I | | | | | | - 'I'I"_I-:|:7I--I7I | | | | | |
Y00 50 150 200 250 300

Total Excitation Energy[MeV]

INFN

LNL

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 Benito Gongora-Servin, benito.gongora@Inl.infn.it

18



b 200y @

¢ 2 lg* @

300 ;’— 5 4 ‘
250 = 10 um |
= |
200 — |
- | (12*) T1‘,r2 =13. 9(10) ns
150 } ________
100 I— “w | 1 318
= s i y g+ 2751
E WWMW ; () b
140 — : 869 —_y
- |
— 20 um
7} ” E g } (6%) y 1882 — 710
§ =3 | 3Vise5 5 —t—L
8 ® E | 780 i;é—'—zgi' T,,=17.0(5) ns
‘ | 463 1267 4*
= MM \W‘JW M 4t 1102 4!1
‘o
i anHWWHW | U 867 § 2t
i A
|
|
|
|
|
|
|
|

1% — . 397
- :_ 2+ 469 A A
80 i— o+ .

60

" %% \N"M’v 200p¢

20 E . WF M”MP”

Energy [MeV]

Gamma Science, Collaboration Workshop, Milan, Italy, April 9th- 10th, 2026 | Benito Gongora-Servin, benito.gongora@Inl.infn.it 19



UNIVERSITA
S
i INFN

Summary and Future Work

> Lifetimes measurements in 98Pt using the reversed plunger configuration: 27, 27, 47

» 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 1960s, 200Pt, and study shape transitions.
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Collaboration Members:

D. Brugnara, M. Sedlak, J. Pellumaj, B. Gongora-Servin, J.J. Valiente-Dobo6n, A. Goasduff,

P. Aguilera, G. Andreetta, F. Angelini, M. Balogh, M. Beckers, J. Benito, G. Benzoni, L. Corradi,
M. del Fabbro, F. Dunkel, A. Ertoprak, E. Fioretto, F. Galtarossa, A. Giaz, A. Gottardo, A.
Gozzelino, C. Lakenbrink, D. Mengoni, G. Montagnoli, R. Nicolas del Alamo, R. Pérez Vidal, S.
Pigliapoco, E. Pilotto, M. Polettini, S. Rahaman K. Rezynkina, J. Skowronski, A. Stefanini, D.
Stramaccioni, S. Szilner, F. Wu, 1. Zanon, L. Zago.

Thank you for your attention!
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200p¢ lifetime measurements @ IFIN-HH
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Reversed Plunger Setup

" Reaction
chamber

J. Pellumaj, PhD. Thesis, University of Ferrara
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