Search for reaction dynamical effects in °He
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Discrepancy in *°He resonance energy
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Source size effect
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Be(1*Be,3He+2n)
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» 19He ground state measured at E = 1.60 MeV

» Excellent agreement with GSI 1Li(-p) appears to
invalidate the “shift” theory

» Discrepancy remains with the transfer reaction results
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2p2n or a removal?

Sharov et al. did not take detector
response into account

— a-removal input
— a-removal output

N
[$,]

S
I]III IIIII‘IIIIIIIIIIIIIIIIIIIIIIII]

Counts / 400 keV

25k
2 ’ h Calculation: a-removal 15
= 20F
= . llI ] no FSI 10
g IS} Tl I sk
=) 'O’I }H %11 } e I S R S e N A
A | [T Egecay [MeV]

5k } T Tll { decay

0 2 4 6 8 10 “Direct” a-removal does not describe the data

Michigan State University P.G. Sharov, I.A. Egorova, and L.V. Grigorenko, Phys. Rev. C90 (2014) 024610




Evidence for a removal
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No evidence for narrow resonance in 2He
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Missing mass spectroscopy of 1°He
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Data agree with 1Li(-p) and **Be(-2p2n) results
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New NSCL Coupled Cyclotron Experiment
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g Populate 1°He in projectile
fragmentation reactions using
different projectiles with (*Li)
and without (*3B) halo structure.
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Invariant mass spectroscopy with MoNA
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10He Neutron Energy Spectra
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Preliminary data: Other observables

500_—
1]j-.p —>8He + 2n -
400 —
138-3p —> 8He + 2n -
o300 2-body decay energy
8 |
- 200_— -
1045_ 100;_ 1000:— ++
i - soo;—f ++
10° Y5 " s 0. s0 00 150 - +
E Xneutrons [€M] § 500__ + _+_
E © T ++
L Horizontal neutron weer o w
= . . . B + +
5 L distribution o0+ s
” T ?f*?* 6 7 “‘*; 10
Neutron multiplicity E ey V]

L.
®

National Science Foundation
Michigan State University

©,

Z
0
N
-



Preliminary data: 1°He Decay Energy Spectra
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Preliminary data: !Li-p —>%He + 2n

P.G. Sharov, I.A. Egorova, and L.V.
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Preliminary data: 13B-3p —> %He + 2n

o | +
-

v 2

E 6 2+ —
z | 1

2

U | G-

s 4 N=8 isotone

=

5

e

]

+
0 ground state

IﬁD I4(:

S.1. Sidorchuk et al.,
Phys. Rev. Lett. 108 (2012) 202502

National Science Foundation
Michigan State University

30;— +

- + V4

20— +

ol IagRaene:

- + t +

e R L P I e
decay



Conclusions

» Two-neutron decay spectroscopy of 1°He was performed with
incident 11Li and 3B beams.

» The preliminary decay energy spectra from the halo (*'Li) and non-
halo (13B) beams exhibit significant difference indicating reaction
dynamical effects.

» The apparent resonance energy for the 'Li data is shifted to a
lower energy indicating the influence of the initial halo state.
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