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Intrroducton and Outline
8He

● Most neutrron-rrich bound nucleus (A/Z=4)

● Most ofen descrribed as 4He + 4n

● Overrlap with 6He +2n

Outline
● Overrview of prrevious measurrements

● The IRIS setup at TRIUMF

● Elastc scaterrini 

Investiate exact strructurre thrrouih optcal potental analysis

● Inelastc scaterrini

Charracterrize rresonances in 8He

● Two-neutrron Trransferr

Underrstand 6He + n + n strructurre of 8He
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Excited States in 8He:
Published Results
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Lab Reacton Type E [AMeV]

[1] RIKEN (p,p’) 72

[2] GSI Coul.Ex. 227

[3] GSI Frraimentaton 227

[4] JINR 10Be(15N,17F)8He 16

[5] JINR 6He(t,p)8He 25

[6] RIKEN Brreakup 82
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Two-Nucleon Trransferr frrom 8He

● Rato of 6He(0+) and 6He(2+) iives 
insiiht into 1p1/2 component of 
8He irround state

● Widely diferrent rresults 
rreporrted:

[1] RIKEN/JINR 
C2S(0+)/C2S(2+)≈1/1

[2] GANIL 
C2S(0+)/C2S(2+)=1.0/0.014  

Korrsheninnikov et al., Phys. Rev. Let. 90 (2003) 082501

Mouieot et al., Phys. Let. B 718 (2012) 441-446

[1]

[2]
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IRIS @ ISAC-II
● IRIS: Charried parrtcle spectrroscopy at ISAC-II at TRIUMF
● Desiined to allow studies of dirrect rreactons with low intensity beams 

with solid H2/D2 tarriet
● Low prressurre ionizaton chamberr used to identfy beam contaminants 

with minimal enerriy loss
● Parrtcle identicaton usini 2 ΔE-E telescopes

● Liiht parrtcles: 100 μm seimented Si detectorr + 1.2 cm CsI arrrray, coverrini 21°-
46°

● „Heavy“ parrtcles: 60 μm + 1 mm Si detectorrs, coverrini ~3°-10°
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IRIS Solid Hydrroien Tarriet
● 100 μm solid H2 tarriet

● Forrmaton: H2 ias sprrayed onto a 4.5 μm 
silverr foil at T<4 K

● Enerriy diferrence of nuclei scaterred 
elastcally of the silverr foil with and without 
H2 used to contnuously measurre thickness 
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Parrtcle ID

p
d

t
8He6He

● 8He beam frrom ISAC-II, 8.25 AMeV, ~10000 pps
● 8Li contaminaton 10-20 %, identied in IC
● Liiht and heavy rreacton prroducts identied usini ΔE-E
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Excitaton Enerriy Spectrrum

● Elastc scaterrini analysed by 
iatni on irround state

● Inelastc scaterrini: Excitaton 
spectrrum above neutrron 
thrreshold dominated by non-
rresonant rreactons

● Fit to data includini backirround 
frrom non-rresonant rreactons

● p + 8He → p + 6He + n + n
● p + 8He → p + 7He + n
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Resonance in 8He
E=3.53(4) MeV
Γ= 0.89(11) MeV

● Data can be descrribed by non-
rresonant backirround + sinile 
rresonance

● E*= 3.53(4) MeV

Γ = 0.89(11) MeV
● Positon and width of rresonance 

consistent with prrevious (p,p’) 
and trransferr measurrements  
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● Optcal potentals deterrmined with SFRESCO
● Simultaneous it to elastc and inelastc 

channel with rresonance assiined  2+

● Included rreal volume and imaiinarry surrface 
potental

● Larrie deforrmaton necessarry to descrribe 
inelastc dσ/dΩ (β2=0.6±0.2)

● Ab inito calculatons includini 3N-forrce in 
prreparraton

Diferrental Crross Sectons

V [MeV] rr [fm] a [fm] W
s
 [MeV] rr

s
 [fm] a

s
 [fm] δ [fm] χ2/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

8He(p,p)8He

8He(p,p’)8He
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● Data ited usini non-rresonant 
backirround, irround state and 
irrst excited state

● Included backirround channels:
● p + 8He → t + 4He + n + n
● p + 8He → t + 5He + n

8He(p,t): Excitaton Enerriy Spectrrum
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Diferrental Crross Sectons

● Data comparred to FRESCO calculatons usini shell model 
trransiton amplitudes and ilobal optcal trriton potentals

● Strroni populaton of 2+ state obserrved 

[1] Li et al., Nucl. Phys. A 789 (2007) 103
[2] Pani et al., Phys. Rev. C 79 (2009) 024615

8He(p,t)6He(0+) 8He(p,t)6He(2+)
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Summarry

● Measurrements of 8He(p,p), 8He(p,p’), and 8He(p,t) at IRIS

● The excitaton spectrrum of 8He can be descrribed usini non-
rresonant backirround and a sinile rresonance

● Larrie crross secton of 8He(p,t)6He(2+) obserrved
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Kinematcs



2018-06-04 DREB2018, Matsue, Japan 17/17

Q vs Theta


