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Examples: Be Isotopes

—3/2 Inter-nucleon Many-body
o 12 i pl’“’“’" Pacutros In’reracflon Dynamics

— I
. °Be

0+

S — 52
(8) =osa
"~ - — 3 /0
- 026 ab—lnltlo

1/2

IllllllllhlllIIIJIII‘III'III
Nilsson model
Q U.S. Department of Energy Office of Science

&m National Science Foundation

Michigan State University

Jie Chen, November 2020, INTC 65, Slide 2

Nl ERIR



One-neutron halo nucleus 1Be
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K. T. Schmitt et al. Phys. Rev.Lett. 108, 192701 (2012).

T. Aumann et al. Phys. Rev. Lett. 84, 35 (2000).
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12Be intruder states and single-particle configuration mixing

- Breakdown of conventional magic number: N=8
* Isomeric state: 0,* 331(12) ns
EO decay: e+e- pair creation 511keV y ~83(2)%
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12Be intruder states and single-particle configuration mixing

- Breakdown of conventional magic number:

* Isomeric state: 0,*

331(12) ns

=8

EO decay: e+e- pair creation 511keVy ~83(2)%
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(a)

Previous *'Be(d|p) reactions }
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Previous results of resonances in 12Be

* 10Be(¢,0)?Be reaction SOLARIS + ReA B P. Kay, Y. Ayyad et al.,
H. T. Fortune, Phys.Rev. C 50, 1355 (1994) 5 70
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J. K. Smith, Phys.Rev. C 90, 024309 (2014) [ ~ 634 keV 3673 FHEOTTETET i
o 11 - . 98e4+2n
Be(d,p) reaction (preliminary) )70 -
2.24 0*
2.10 2%
0.946
HBe+d-p | o

( U.S. Department of Energy Office of Science
&w National Science Foundation

Michigan State University
FRIR

Z
N

CCT.

IEBE

3.168
HUBa4n

-11.708
IEB

Jie Chen, November 2020, INTC 65 , Slide 7



Resonances in 1?Be and the role of continuum
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Kinematics, cross sections & resolution
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Summary

* We propose a study of the *'Be(d,p)*“Be reaction at energies (10MeV/u) at which
the results can be clearly interpreted in terms of well-tested reaction mechanisms.

 11Be(d. p)1°Be reaction will bring clarity of ambiguity in the excited states, and
enrich our understanding of the interplay between the p-, s- and d-shell
configurations in 1“Be and the weak-binding effect.

* 16 shifts of 11Be beam at an estimated intensity of 1x10° pps using HIE-ISOLDE.

* Outgoing protons will be measured using the silicon array in the magnetic field of
ISS to achieve a resolution of 100-keV, which allows for isolation of all the low-
lying states in 1°Be
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