|. HIGHLIGHTS OF THE YEAR

RIKEN Accel. Prog. Rep. 58 (2025)

Candidate for the double Gamow-Teller giant resonance studied by
48Ca('2C,2Be(07)) reaction at RIBF'

A. Sakaue,*!*2 K. Yako,*! S. Ota,*>*3 H. Baba,*? T. Chillery,*! P. Doornenbal,*> M. Dozono,***4 N. Ebina,*®
N. Fukuda,*? N. Fukunishi,*? T. Furuno,*® S. Hanai,*' T. Harada,*"*2 S. Hayakawa,*! Y. Hijikata,*4*2*8
K. Horikawa,*> S. W. Huang,* N. Imai,*! K. Itahashi,*?> N. Kobayashi,*3 Y. Kondo,*>*? J. Li,*! Y. Maeda,*!°
T. Matsui,*® S. Y. Matsumoto,***® R. Matsumura,*'"*? S. Michimasa,*!*? N. Nakatsuka,*® T. Nishi,*?

K. Sakanashi,*® M. Sasano,*? R. Sekiya,***#*2 N. Shimizu,*'? Y. Shimizu,*? S. Shimoura,***3 T. Sumikama,*?
D. Suzuki,*? H. Suzuki,*> M. Takaki,*! S. Takeshige,*!*2 H. Takeda,*? J. Tanaka,*>*3 Y. K. Tanaka,*8
Y. Togano,*!3*2 R. Tsuji,***?*8 Z. H. Yang,*>* K. Yoshida,*? M. Yoshimoto,*? J. Zenihiro,**
and T. Uesaka*2*8*11

Giant resonance in double Gamow-Teller (DGT)
transition, known as the double Gamow-Teller giant
resonance (DGTGR), is predicted to exist,!) but it has
not yet been established experimentally. The experi-
mental information of the DGTGR will open new op-
portunities to study anharmonicity in two-phonon exci-
tation with spin-isospin flips. It will also provide infor-
mation on the nuclear matrix element of neutrino-less
double 3 decay.?)

We have applied a new method using the double
charge exchange (12C, '?Be(03)) reaction to the exper-
iment at RIBF. The first experiment was performed
in 2021 with a “8Ca target. The introduction of the
dispersion-matching technique into BigRIPS system®
enabled us to achieve the energy resolution of AE =
1.5 MeV, which is enough to investigate DGTGR. A
9Be stopper and DALI2% were used to identify the fi-
nal state of the reaction by detecting the delayed ~-rays
from !2Be(05). This resulted in a signal-to-noise ratio
of 9 : 1, which has been greatly improved from the pilot
experiment at RCNP, 1: 1.9

The top panel of Fig. 1 shows the measured differ-
ential cross sections as a function of the excitation en-
ergy in 48Ti for the *8Ca(!2C, ?Be(05)) reaction at 0—
0.3°. The integrated cross section over 0-34 MeV is
1.33 £ 0.12 pb/sr. At around 20 MeV, there is an en-
hancement in the forward angle. The forward-peaking
distribution suggests the existence of the AL = 0 com-
ponent which is characteristic of DGT transition.

The DGT components are extracted from the ob-
served structure by comparing the experimental angu-
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Fig. 1. (Top) Excitation energy spectra for **Ca(**C, ?Be
(03))*¥Ti reaction at the most forward angle. (Bottom)
Double Gamow-Teller transition strength B(DGT).

lar distribution with the two-step distorted-wave cal-
culations carried out using ECIS97.9) The extracted
DGT transition strengths B(DGT) are shown in the
bottom panel of Fig. 1. The structure below 34 MeV is
considered to be attributed to the DGT transition. We
evaluated the centroid energy as 23 +3 MeV, the width
as 61 MeV, and the integrated strength as 221'(137% of
the sum rule value. This is the first quantitative eval-
uation of the DGT strengths at high excitation energy,
though the limited statistics do not allow us to discuss
the anharmonicity in the present result. Future studies
with the present method will provide clearer insights
into the DGT strengths.
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