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PDR built on excited states and the implications

Neutron-skin thickness: EOS and L;
(n, γ) vs (γ, n) in r-process;
(β, γ) vs (β, n) in r-process;
Spin and isospin properties of nuclei;
Single-particle and collective motions.
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The observation of a new decay mode of PDR 
142Nd, 94Mo, 60Ni, 130Te, 140Ce, 120Sn, 96Zr: 1- → 21

+ and 02
+ 

NPA 906 (2013) 94–107, PRC 87(5), 051304 (2013), PLB 727(4-5), 361–365 (2013), PLB 756, 72–76 (2016), PLB 820 (2021) 136569

142Nd

PRC 86(5), 051302(R) (2012)

EPJ Web of Con. 66, 02055 (2014)



  
3

 Introduction
 Extending previous work: First evidence for the J>1 components of the PDR in 80Ge
 Motivation for selecting 130Te
 Experimental method and devices required
 Yield estimates and beam time request



  
4

First evidence for the J>1 components of the PDR in 80Ge 
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IJCLab/CNRS, France
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T1/2 = 1.615(98) s
First evidence for the J>1 components of the PDR in 80Ge 
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Balraj Singh et al.. Nuclear Data Sheets, 84(3):487–563, 1998.

T1/2 = 1.615(98) s

log ft
5.3+4
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-11
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Balraj Singh et al.. Nuclear Data Sheets, 84(3):487–563, 1998.

T1/2 = 1.615(98) s

80Ga → 80Ge log ft log ft
5.3+4
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4.92+14
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First evidence for the J>1 components of the PDR in 80Ge 
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11

Theoretical interpretation of the PDR in 80Ge with REOM3
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Theoretical interpretation of the PDR in 80Ge with REOM3
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J. Instrum. 11 (05) P05023 (2016)

Relevant expertise: Data sorting modes of PARIS
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J. Instrum. 11 (05) P05023 (2016)
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Mode 1: Only LaBr3 (Ce) working individually (vetoed by NaI(Tl));
Mode 2: Only LaBr3 (Ce) (vetoed by NaI(Tl)) but add-back inside one cluster;
Mode 4: Summed spectrum from individual LaBr3 (Ce) (vetoed by NaI(Tl)) and individual NaI(Tl)

Relevant expertise: Data sorting modes of PARIS
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Mode 1: Only LaBr3 (Ce) working individually (vetoed by NaI(Tl));
Mode 2: Only LaBr3 (Ce) (vetoed by NaI(Tl)) but add-back inside one cluster;
Mode 3: Only LaBr3 (Ce) (vetoed by NaI(Tl)) but add-back totally (twenty-seven phoswiches of 
three clusters)

Relevant expertise: Data sorting modes of PARIS
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Relevant expertise: detection efficiency of HPGe detector up to 10 MeV
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Relevant expertise: charged-particle-γ-γ analysis program
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Motivation for selecting 130Te

1) Close to 132Sn, with NpNn/(Np+Nn) = 1.33;
2) Isospin asymmetry factor of 0.2;
3) β2 = 0.1185(20) for 21

+ state [1];
4) 1- decaying to 2+ has been observed using photon beams at DHIPS and Triangle Universities [2];
5) 3- states at 4.9 MeV have been observed in (p,p ) E′ beam = 51.9 [3] and 10.2 MeV [4];
6) Enriched 130Te powder/metal is commercially available [5,6];
7) PDR in 130Te is less studied compared to Sn isotopes;
8) No intermediate-energy proton scattering measurement for 130Te before;
9) Obtained data could be compared with the data from photon scattering;
10) 130Te is a major candidate for searching for 0νββ decay.

[1] Atomic Data and Nuclear Data Tables 107, 1–139 (2016)
[2] PLB 727(4-5), 361–365 (2013)
[3] PRC 3, 905–920 (1971)
[4] PRC 3, 905 (1971)
[5] Orano Stable Isotopes
[6] Trace Sciences
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Motivation for selecting 130Te

PLB 727(4-5), 361–365 (2013)

Two-peak structure below Sn 
in 130Te

(3,4)- states in 5 MeV region 
populated in 10.2 MeV 
proton scattering in Texas.

PRC 3, 905 (1971)
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Experimental method and devices required

Proton scattering with Ebeam = 140, 185, and 230 MeV
KRATTA (3◦ - 15◦) + 2 or 3 PARIS (90◦) + 4 LaBr3 (Ce) (135◦) + 2 HPGe (45◦)

Proton-γ-γ coincidence, angular correlation, and linear polarization analyses

Acta Phys. Pol. B Proc. Suppl. 18, 2-A34 (2025)
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Experimental method and devices required

Observing 50 γ rays with energy of 7.6 MeV in the 0.84-MeV γ-ray gated spectrum, one needs 
521485 high-lying states in 130Te. With σ = 1 mb/(sr MeV), one requires a beam time of 11.57 

hours, while 115.7 hours if σ = 0.1 mb/(sr MeV).

To increase the possibility of success, we apply for one-week of beam time.



  

Nuclear science and quantum precision measurement team at HITSZ

 Quantum Precision Measurement
 Experimental Nuclear Physics
 Radiation Detectors and Electronics

1 professor, 1 postdoctoral researcher, 1 master student, 4 PhD applicants (1 in 2026, 3 in 2027)

~ 8 M CNY budget
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2 doctoral students, 1 postdoc, and 1 professor will be involved, if the proposal is accepted. 
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HITSZ
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HITSZ
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HITSZ



  

Summary

1. The study of PDR built on excited states was reviewed;
2. The first evidence for the J>1 components of the PDR in 80Ge was introduced;
3. Motivation, experimental method, devices required, yield estimates, and beam time 
request for PDR study in 130Te were presented.

30



  

Thank you
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Theoretical interpretation of the PDR in 80Ge with PDM
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EPJ Web Conf. 342, 01015 (2025)

Theoretical interpretation of the PDR in 80Ge with EMP
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EPJ Web Conf. 342, 01015 (2025)

Theoretical interpretation of the PDR in 80Ge with EMP



  
18

Relevant expertise: Data sorting modes of PARIS
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