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Evidence of Pygmy Dipole Resonance in 80Ge Observed at                  
                                 ALTO with PARIS Array
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1. Related achievements at ALTO

A Gottardo, D Verney et all, Phy. Lett. B, 772:359–362, 2017. D. Verney, D. Testov et all, Phy. Rev. C, 95(5):054320, 2017.
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Trigger: observation of strong n-γ competitions near S
n
 region in ALTO
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2. Discovery and milestones of PDR

Phy. Rev. Lett., 125, 102503 (2020)
Phy. Rev. Lett., 111, 242503 (2013)

Discovery of PDR and theoretical explanation 

208Pb

68Ni

G.A. Bartholomew, Annu. Rev. Nucl. Sci. 11 (1961) 259.
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2. Discovery and milestones of PDR

Phy. Rev. Lett., 116, 132501 (2016)

Milestones in PDR study: β-decay as a new method

nuclear collective motion (reaction) after β-decay provides unique opportunity to study PDR

Phy. Rev. Lett., 114(14):142501, 2015.
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3. New results observed in 80Ge

Evidence of stronger collectivity in 80Ge than other N=48 isotopes
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From AME2021 data
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3. New results observed in 80Ge

Evidence of stronger collectivity in 80Ge than other N=48 isotopes

Phy. Rev. C 87, 054307 (2013)
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3. New results observed in 80Ge

ISOL method to produce radioactive beam ALTO Orsay

Time: Summer 2019

Lab: ALTO, Orsay

Team: ALTO, BEDO, PARIS collaborators 

Reaction: Photofission, 50 MeV, 10 uA e beam + UCx + laser

Beam: 80Ga, ~18243 pps, 13h (exp. time)  

     

ALTO website
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3. New results observed in 80Ge

Detection system

 Paris collaboration website
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3. New results observed in 80Ge

Signal separation of PARIS 

Shaping time 25 ns for LaBr3(Ce) and 250 
ns for NaI 
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3. New results observed in 80Ge

Energy calibration of PARIS

α + 9Be → 13∗C → n + 12∗C ( 2+ → 0+: 4439.82keV )

n + 58Ni → 59∗Ni ((1/2) + →(3/2) −: 8998.63keV )
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3. New results observed in 80Ge

PARIS Detection efficiency under different modes

Mode 1
Mode 4
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3. New results observed in 80Ge

Time resolution of detectors
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3. New results observed in 80Ge

 β-delayed "Ultra"-high-energy γ-rays
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3. New results observed in 80Ge

β-γ-γ coincidence technique: HPGe-PARIS

HPGe-PARIS_mode1

HPGe-PARIS in mode3
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3. New results observed in 80Ge

β feeding identification: 80gGa 1.91(3) s 6-, 80mGa 1.57(1) s 3-
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Two isomer states were produced in ISOL technique
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3. New results observed in 80Ge

Evidence of Pygmy Dipole Resonance in 80Ge
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3. New results observed in 80Ge

Evidence of Pygmy Dipole Resonance in 80Ge
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3. New results observed in 80Ge

Evidence of PDR in 80Ge and explanation from QRPA model

β transition: f7/2 → f5/2: 7.2 MeV

208Pb

Phy. Rev. Lett., 125, 102503 (2020)
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Summary

                            Summary:

1. Review of the discovery and milestones of PDR;

2. Introduce the related achievements at ALTO;

3. Present the new results observed in 80Ge.

19



09/03/2022 ISOL-France-GANIL 2022 Ren Li

Acknowledgements

                                                    Contributors:

                                    ALTO, BEDO, PARIS, collaborators

David Verney, Iolanda Matea Macovei, Francois Didierjean, Clément Delafosse, Fadi 
Ibrahim, Matthieu Lebois, Michal Ciemala, Isabelle Deloncle, Adam Maj, Fancois le 
Blank, Guillem Tocabens, Gaulard Carole, Lama Ai Ayoubi, Kankainen Anu, Damien 
Thisse, Remy Thoer, Louis Lalanne, Iulian Stefan,  Bogdan Sowicki, Vakkas bozkurt, 
Hicham Ai Falou, Victor Guadilla-Gamez, Muriel Fallot, Sobolev, Stukalov, Benzoni, 
Dmitry Testov, Pnj, Kasia Hadynska

20



Acknowledgements

09/03/2022 ISOL-France-GANIL 2022 Ren Li

Thank you
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2. Discovery and milestones of PDR

Phy. Rev. Lett., 105(21):212503, 2010.

Milestones in PDR study: isospin split
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