Light-exotic nuclei studied with the (t,p)
reaction in inverse kinematics using HELIOS

* Well-known shifts in neutron-rich p-sd shell-model orbitals

* Examples:
 N=7: 11Be 1/2* ground state
* N=8: 11Li 2n-halo, ?Be v(sd)? ground state
* N=9: /0->C 0d;/,-1s,,, inversion

* Object: Use (t,p) reactions in inverse kinematics to probe
(sd)? and other states in N=7 10Li, N=9 14B.

* Compare results to shell-model calculations
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Intruder v(sd)? states in 1B N=9
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Secondary beams at ATLAS

 8li 12B beams from ATLAS/RAISOR
8Li: “Li(d,p)%Li, E=8.5 AMeV, 10 pps
« 12B: 11B(d,p)1?B, E=7.8 AMeV, 3x10° pps

Target: All beams, Mid-plane: Separation Exit: Separation

no separation from primary beam from other beams
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HELIOS

B(10Li)=2.85 T
B(14B)=2.5T

X-Y-0 positioni
stage

@ HELIcal Orbit Spectrometer -HELIOS

3H/Ti target: ~ 5-7 ug/cm?3H
“Fully Loaded” 30 pg/cm?3H in

450 pg/cm? Ti
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Timing is important: multiple orbits are possible
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78Li-induced reactions
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11,12B-induced reactions
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Excitation energies: theory and experiment
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Conclusions and Thanks
* First studies of 8Li(t,p)*°Li and °B(t,p)'*B

* Indications of (sd)? strength in both °Li and 1*B, but more data are
needed

* New experiments are planned, awaiting new 3H targets
* Many thanks to all who have participated!
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Shell-model configurations in 0L
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Shell-model configurations in 4B
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