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Introduction and Outline
& TRIUMF

8He

Most neutron-rich bound nucleus (A/Z=4)

Most often described as “He + 4n . ‘Be  ‘Be “Be '"Be “Be “Be
Overlap with éHe +2n LT T i oL "L ‘

Outline ‘o O
Overview of previous measurements - @

The IRIS setup at TRIUMF o

Elastic scattering o
Investigate exact structure through optical potential analysis

Inelastic scattering

Characterize resonances in 8He

Two-neutron Transfer

Understand ¢He + n + n structure of 8He
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Excited States in 2He:
Published Results

N
I;Ié 2th ”””””””””””””””””””””””””””””””””””
> |other  pum
DIV R
x o _---
2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,
[1] [2] [3] [4] [5] [é]
Lab Reaction Type E [AMeV]
[1] RIKEN (p,p") 72
[2] GSl Coul.Ex. 227
[3] GSI Fragmentation 227
[4] JINR  Be(**N,YF)®He 16
[5] JINR SHel(t,p)®He 25
[6] RIKEN Breakup 82
2018-06-04

15F ! !
o Markemroth et al.
2 . [2]
2 10 Ml 1
: &
*He+n+n
E 5t threshold FL—LIIL\—H_‘ n |—F‘
8}
0 1 el 1 W 1 (=] rLJ—l—
<~ 100+ 1
% [ 3] . _|—| Meister et al.
E S
Y V_I_,_I_‘ 1
& AN
. il
0 T
g 60k [4] - -- polynomial "background" ,ZF’J—‘-
5 ' wal
s 40 [ L J_I_,_.-l L
- f 3

2 20} N
g ’_|_I_|—‘j ’,"- Bohlen et al.
z 0 e
@ 15 2", noEl
: _____ l_
1)
E e 2? Wiih El
= — 2
2 s
e | [5] _
Z 0 ey

0 2 4 6 8

E* (MeV)

Fornichev et al., Eur. Phys. J. A 42 465 (2009)

DREB2018, Matsue, Japan

SAINT MARY'S
W UNIVERSITY SINCE 1802

One University. One World. Yours.

2 TRIUMF
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Two-Nucleon Transfer from °He = -ee

& TRIUMF
[ 1] 8Hel(p,t)6Hé*(2+) . .
g1 ETR e Ratio of sHe(0*) and ¢He(2+) gives
3 ‘ insight into 1p,,, component of
$ 8He ground state
o | @ Hegs e Widely different results
O e ey reported:
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« |RIS: Charged particle spectroscopy at ISAC-1l at TRIUMF

* Designed to allow studies of direct reactions with low intensity beams
with solid H,/D, target

e Low pressure ionization chamber used to identify beam contaminants
with minimal energy loss

e Particle identification using 2 AE-E telescopes
e Light particles: 100 um segmented Si detector + 1.2 cm Csl array, covering 21°-
46°
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IRIS Solid Hydrogen Target e o
&£ TRIUMF

e 100 um solid H, target
e Formation: H, gas sprayed onto a 4.5 um
silver foil at T<4 K

 Energy difference of nuclei scattered
elastically off the silver foil with and without
H, used to continuously measure thickness
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Particle ID
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e 8He beam from ISAC-II, 8.25 AMeV, ~10000 pps

e 8L i contamination 10-20 %, identified in IC
e Light and heavy reaction products identified using AE-E
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Excitation Energy Spectrum
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e Elastic scattering analysed by
gating on ground state

e |[nelastic scattering: Excitation
spectrum above neutron
threshold dominated by non-
resonant reactions

e Fit to data including background
from non-resonant reactions

ept+éHe—>p+eHe+n+n
ept+sHe—>p+7He+n
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700

~ —— Background-subtracted data
600 ——— Sim. E=3.53 MeV, I'=0.89 MeV }

Counts

e Data can be described by non-
resonant background + single

resonance
e E*=3.53(4) MeV
[=0.89(11) MeV

e Position and width of resonance
consistent with previous (p,p’)
and transfer measurements
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Differential Cross Sections
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& TRIUMF
e Optical potentials determined with SFRESCO

e Simultaneous fit to elastic and inelastic
channel with resonance assigned 2+

e Included real volume and imaginary surface
potential

e Large deformation necessary to describe
inelastic do/dQ (,=0.6+0.2)

e Ab initio calculations including 3N-force in
preparation

V [MeV] r [fm] a[fm] W, [MeV] r, [fm] a [fm] S [fm] X*/N

Set 1 33.0 1.51 1.23 20.3 1.31 0.34 1.51 0.93

Set 2 29.3 1.62 1.21 21.3 1.28 0.37 1.71 0.90
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SHe(p,t): Excitation Energy Spectrum
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2 TRIUMF

e Data fitted using non-resonant
background, ground state and

o e Included background channels:
M e ptsHe—>t+4He+n+n
e p+té8He >t+5He +n
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Differential Cross Sections
= TRIUMF
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e Data compared to FRESCO calculations using shell model
transition amplitudes and global optical triton potentials

e Strong population of 2+ state observed
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e Measurements of sHe(p,p), 8He(p,p’), and sHe(p,t) at IRIS

e The excitation spectrum of 8He can be described using non-
resonant background and a single resonance

e Large cross section of sHe(p,t)¢He(2+) observed
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Thank you for your attention!
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E, [MeV]

Kinematics

SAINT MARY'S
W UNIVERSITY SINCE 1802

One University. One World. Yours.

2 TRIUMF

— —
= 50
(0]
—160 2
uf
—150 35
30

HH‘HH TTTTITTTT ITI T T TTTT 0T

2018-06-04

45
Byqp [deg]

DREB2018, Matsue, Japan

16/17



Q vs Theta
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