RCNP EXPERIMENT E
PROPOSAL FOR EXPERIMENT AT RCNP
October 23, 2017

TITLE:
Linear Polarization Measurement in *"Pm, *”Sm: Search for New Wobbling
Candidates

SPOKESPERSON:
Full Name Song Guo
Institution Institute of modern Physics, Chinese Academy of Sciences (IMP, CAS)
Title or Position Associate Professor
Address 509 Nanchang Rd., Lanzhou 730000, China

Phone number +86-0931-4969301
FAX number +86-0931-4969281

E-mail gs@impcas.ac.cn
CO-SPOKESPERSON:
Full Name C.M. Petrache
Institution CSNSM, Université Paris-Sud, CNRS-IN2P3,

Université Paris-Saclay, Orsay, France (CSNSM)
Title or Position Professor
Address Bat. 104-108, 91405, Orsay Campus, France
Phone number +33-1-69155242
FAX number +33-1-69155213

E-mail petrache@csnsm.in2p3.fr

EXPERIMENTAL GROUP:
Full Name Institution Title or Position
Jianguo Wang IMP, CAS Associate Professor
Minliang Liu IMP, CAS Professor
Yunhua Qiang IMP, CAS Associate Professor
Guangshun Li IMP, CAS Associate Professor
Xiaohong Zhou IMP, CAS Professor
Yuhu Zhang IMP, CAS Professor
Zhong Liu IMP, CAS Professor
Kailong Wang IMP, CAS D3
Kuankuan Zheng IMP, CAS M2
Ren Li IMP,CAS M1
A Astier CSNSM Professor
Bingfeng Lv CSNSM D1
E. Dupont CSNSM D1
Jie Meng Peking University Professor
Shuangquan Zhang Peking University Associate Professor
Qibo Chen Peking University Post-Doc
Zhi Shi Peking University D1
Jing Peng Beijing Normal University Associate Professor
E. Ideguchi RCNP, Osaka University  Associate Professor
N.i Aoi RCNP, Osaka University = Professor
Yongde Fang RCNP, Osaka University = Post-Doc

and CAGRA collaboration



RCNP EXPERIMENT E

RUNNING TIME: Installation time without beam 4 days
Test running time for experiment 0.5 day
Data runs 5 days
BEAM LINE: AVF: EN course
BEAM REQUIREMENTS: Type of particle 40(Ca

Reactions to be used ~ 1%'Ru (°Ca, 2p2n) ¥"Sm,
W0IRu (*°Ca, 3pn) ¥"Pm

Beam energy 172 MeV
Beam intensity < 19 pnA
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SUMMARY OF THE PROPOSAL

Research Background: We propose to utilize the CAGRA ~v-ray clover array, which
has high efficiency for high-fold ~-ray coincidence events and excellent applicability
for linear polarization measurement, to search for new wobbling bands in *"Pm and
137Sm, and extend their level-schemes. Recently a transverse wobbling band has been
identified in the odd proton nucleus *°Pr, in which a proton particle is coupled to
a triaxial core. This opened an intense debate on the understanding of the low-spin
rotational excitations in nuclei, revealing that the wobbling motion may also exist in
normal-deformed lanthanides. A similar wobbling band is expected to exist in ¥"Pm,
which has only two more protons than '3Pr. Meanwhile, transverse wobbling may
also exist in an odd-neutron nucleus, like '37Sm, in which a neutron hole is coupled to
a triaxial core. To find a non-yrast band and judge if it is a wobbling band, a high-
efficiency array and a linear polarization measurement are both indispensable. CAGRA
is an excellent choice since it can meet the two requirements at the same time.
Purpose: To search for new wobbling candidates in 1¥"Pm and '*"Sm and extend their
level-schemes.

Methods: We propose an in-beam ~-ray spectroscopy experiment via the reaction of
172-MeV 49Ca on thick 1% Ru target (with a thick gold backing). Three- and higher-
fold ~-ray coincidence events will be recorded. The clover detectors perpendicular to
the beam direction will be used to analyze the linear polarization. A Csl detector array

will also be used to select different reaction channels.



