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PDR built on excited states and the implications
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First evidence for the J>1 components of the PDR in 3°Ge
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Qp = 10334.4(40) keV
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Theoretical interpretation of the PDR in 8Ge with REOM?
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Theoretical interpretation of the PDR in 8Ge with REOM?
5-6 MeV 6-7 MeV 7-8 MeV

8-9 MeV 9-10 MeV
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Relevant expertise: Data sorting modes of PARIS
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Data sorting modes

Description

mode 1
mode 2
mode 3
mode 4
mode 5

mode 6

Only LaBr3z working individually (vetoed by Nal)

Only LaBrj (vetoed by Nal) but addback inside one cluster (9 phoswiches)

Only LaBrs (vetoed by Nal) but energy being added totally (27 phoswiches)
Summed spectra from individual LaBrg(vetoed by Nal) and individual Nal

Addback the signals from LaBrs and Nal inside one phoswich (considering the cross
talking signals between two crystal)

Addback the signals from LaBrg and Nal but inside one cluster (considering the cross
talking signals between 9 phoswiches)




Absolute photopeak efficiencies [1 0]

Relevant expertise: Data sorting modes of PARIS
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Mode 1: Only LaBr3 (Ce) working individually (vetoed by Nal(Tl));
Mode 2: Only LaBr3 (Ce) (vetoed by Nal(TI)) but add-back inside one cluster;
Mode 4: Summed spectrum from individual LaBr3 (Ce) (vetoed by Nal(Tl)) and individual Nal(Tl)
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Counts / 25 keV

Relevant expertise: Data sorting modes of PARIS

B-delayed y spectra of 89Ge from PARIS B-delayed y spectra of 89Ge from PARIS
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2000 4000 6000 8000 1000 2000 4000 6000 8000 10000

E, [keV] E, [keV]

Mode 1: Only LaBr3 (Ce) working individually (vetoed by Nal(Tl));
Mode 2: Only LaBr3 (Ce) (vetoed by Nal(Tl)) but add-back inside one cluster;
Mode 3: Only LaBr3 (Ce) (vetoed by Nal(Tl)) but add-back totally (twenty-seven phoswiches of

three clusters)
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Relevant expertise: detection efficiency of HPGe detector up to 10 MeV
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Counts [/ keV

Relevant expertise: charged-particle-y-y analysis program
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Motivation for selecting 13°Te

1) Close to *¥2Sn, with N,N./(N,+N,) = 1.33;

2) Isospin asymmetry factor of 0.2;

3) B, = 0.1185(20) for 2,* 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’) Epeam = 51.9 [3] and 10.2 MeV [4];

6) Enriched **Te powder/metal is commercially available [5,6];

7) PDR in **Te is less studied compared to Sn isotopes;

8) No intermediate-energy proton scattering measurement for **Te before;

9) Obtained data could be compared with the data from photon scattering;

10) *°Te is a major candidate for searching for OvBp 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
20 [6] Trace Sciences
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Experimental method and devices required

Proton scattering with E,cam = 140, 185, and 230 MeV
KRATTA (3°- 15°) + 2 or 3 PARIS (90°) + 4 LaBr3 (Ce) (135°) + 2 HPGe (45°)
Proton-y-y coincidence, angular correlation, and linear polarization analyses

PARIS
CLUSTER
{th:Br3
+Na| i)

= | aBr,:Ce

/VACUUM TARGET p
CHAMBER P |

PLASTIC /I
SCINTILLATORS

/l

Acta Phys. Pol. B Proc. Suppl. 18, 2-A34 (2025)

PARIS

PARI
CLUSTE
LaBr,:Ce
+Nal:Tl

23
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Experimental method and devices required

Table 1 Parameters used for yield estimates.

Beam Energy (MeV) Beam intensity (pps) Target px (mg/cm?)
Proton 140, 185,230 2*10'" 130Te 5.0

Cross section (mb/(sr MeV))  Epagrs EHPGe AreagprarTa (S1)

1 [58-60] 0.30(2)% [50] 1.02(1)% [50] 0.135 [61]

Observing 50 y rays with energy of 7.6 MeV in the 0.84-MeV y-ray gated spectrum, one needs
521485 high-lying states in *°Te. With o = 1 mb/(sr MeV), one requires a beam time of 11.57
hours, while 115.7 hours if 0 = 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

1 professor, 1 postdoctoral researcher, 1 master student, 4 PhD applicants (1 in 2026, 3 in 2027)
~ 8 M CNY budget

¢ Quantum Precision Measurement
+ Experimental Nuclear Physics
+ Radiation Detectors and Electronics

2 doctoral students, 1 postdoc, and 1 professor will be involved, if the proposal is accepted.

26
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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 8Ge was introduced;
3. Motivation, experimental method, devices required, yield estimates, and beam time

request for PDR study in #*°Te were presented.
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Theoretical interpretation of the PDR in 3°Ge with PDM
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Theoretical interpretation of the PDR in 8Ge with EMP

NNLOopt
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EPJ Web Conf. 342, 01015 (2025)
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Theoretical

NNLOopt

interpretation of the PDR in 8°Ge with EMP
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Relevant expertise: Data sorting modes of PARIS

—
[00] o

FWHM / Ey [%]
o

B
II|III|III|III

Energy resolution of PARIS
m Nal(Tl), non-addback

- A LaBr3(Ce), addback-within-one-cluster

2
| ] | | | | | L . N L | ! ! L 1 ] | | | | ] |
1000 2000 3000 4000 5000
Ey [keV]
Ey (keV) FWHM (%) E,(keV) FWHM (%) E,(keV) FWHM (%)
466.7 3 7.04 1680.53 3.41 569.698 2 10.8 1
520.03 6.24 1772.64 294 1063.656 3 8.545
571.13 584 211504 285 1173.2283 7.8606
809.13 537 260025 367 13325015 6.723
834.63 512 275045 365
989.8 3 543 294825 284
100523 485 310895 279
124483 4.23 333606 264
1306.73 5.13 366466 3.13
158533 342 538748 1.72
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Relevant expertise: Data sorting modes of PARIS
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