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®m Coincident measurements of gamma with charged particles
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The a-capture cross sections were measured employing in-beam y method by exclusive measurements of prompt y-
rays from the heavy-residues with various light charged particles (o, t, d and p).

sL X A Shrivastava et al., Phys. Lett. B 718 (2013) 931.
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m Gamma coincidence with o partides S. P. Hu et al., Nucl. Instru. Method 93, 014621 (2019).
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3He stripping :
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1n transfer reaction
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Experimental Results

CF and ICF reaction

Reaction

CF radon

Energy_lab(MeV)

c 211Rn (mb)

error

c_210Po (mb)

error

d-ICF polonium

o-ICF astatine

error

sum

error

c 212At (mb)

error

s 211At (mb)

error

sum

error

28 / / 15.38 2.09 2.10 | 30.87 | 2.96 / / / / / /
30 / / 42.04 2.42 3.77 |107.37 | 4.48 2.74 0.09 0.60 005 | 3.34 0.10
34 30.01 1.54 52.58 2.66 7.85 |207.63| 8.29 10.52 0.37 23.05 1.14 | 3357 | 1.20
EXP ous VS EXP AUS VS Theory
beam (MeV) Ecm. exp_aus(mb) [1] theory(mb) [2] exp_our(mb)
(MeV) ICF alpha-ICF d-ICF ICF alpha-ICF d-ICF ICF alpha-ICF d-ICF
28 27.11 / 1.62 / 37.01 9.408 31.915 / / 30.87
30 29.08 72.3 11.09 / 133.03 37.218 99.684 110.71 3.34 107.37
34 32.96 130.1 60.99 / 360.46 110.513 249.437 241.2 33.57 207.63

» The experimental results of d-1CF agree well with the theoretical calculation
» Our alpha-1CF cross section result is small, perhaps for two reasons:
e 1st: The yields of some rays are too small to count.
« 2M: The rays directly populated to the ground state cannot be counted.

[1] M. Dasgupta, et al, Effect of breakup on the fusion ofLi6,Li7, andBe9with heavy nuclei, Physical

Review C, 70 (2004).

[2] J. Lubian ,et al, Study of fusion processes in collisions of 6Li beams on heavy targets
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New energy levels of ®2Mo

PHYSICAL REVIEW C, VOLUME 45, 044324

Level structure of **Mo at high angular momentum: Evidence for Z=38, N=50 core excitation
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Several ~2 MeV transitions observed for the first
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\, I T time could be a presumable signature of N=50
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negative bands indicates an importance

contribution from Z = 28 proton core-excitation.



Angular distribution of y rays emitted by oriented nuclei: the case of Mo
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1Mo level scheme
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Shell model calculations were performed with the code 9/
NushellX to reconstruct the level structure of *2Nb, where SNE

valence space and SNET interaction were used. The results
agree well with the experimental data. Lv Yifeng et al., Chin. Phys. C43 (2019) 104102




89Zr

New energy levels of 89Zr,°*Mo

91MO

Zhen Ren et al., Phys. Rev. C106 (2022) 024323.
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Low lying states are Jdominated by particle excitations

5972 orbit. With the increase

of the excitation energy, the states are well described by
proton excitations across the Z = 38 subshell into

higher orbits. Finally, By studying the systematic
features of N = 49 isotones, with the increase of proton
number, the valence protons becoming closer to the

high- ]U ng9/2 causes the decrease of the excitation
energies for the same states.



New energy levels of 21?Rn
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almost linearity decrease in energy when adding proton
pairs similar to the case for N = 127 isotones. However,
the calculations of present shell model locate the levels
of the 7h3y,i13/2 3~ proton multiplet at about 0.8 MeV
above the corresponding possible level. This is more
likely the result of some involved mixing the
octupole vibration as in neighboring N = 126 21%Po,
214Ra, and 2%%Th isotones

C.B. Lietal., Phys. Rev. C 101 (2020) 044313

A 30collective state is also proposed at 2121
keV, which is most likely formed by mixing
the octupole vibration with the 3-member
of the 1th3ni. multiplet.
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The spin-parity assignment for the 2967 keV state,
which was tentatively assigned as 12*, is instead
suggested to be (107). The 2,*, 4,*, 6,*, and §,*
states indicate a steady increase energy as proton
number increases, while energies for 8,* and 11~
states are observed to decrease gradually. These
evolutional tracks could be analyzed in terms
of a pairing approach.



o

UNR g =

v Fusion by induced °Li on 12C, 94%Zr, 209Bj targets have been studied. The results have been
published and the preliminary results have been obtained. The CF suppression have been
observed. The breakup triggered by transfer plays a main role.

v" A powerful combination of gamma and light charged particles can distinguish the various
reaction channels and separate the different reaction processes including CF, ICF and
transfer.

v"The new energy levels for many nuclei including °1%?Mo, %293Nb, 89Zr and 2'“Rn are
obtained. The information of gamma angular distribution can be extracted. The nuclear

structure can be studied.

Not only explore the reaction dynamics of weakly bound nuclei at
‘ low energies, but also study the nuclear structure!!!
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