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PSF and NLD from Inverse Kinematics at iThemba LABS
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* Complementary to Oslo & Beta-Oslo Methods.

* Applicable to stable & radioactive beam
facilities.

* iThemba LABS: 133Xe, 8Kr, 87Kr

Regular Article - Experimental Physics

First application of the Oslo method in inverse kinematics
Nuclear level densities and y -ray strength functions of STKr
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Shape Method

* D,is not known.

* No standard approach in absence of D, .

 Unambiguous identification of origin and destination of primaries.

* Functional form is retained between primaries from same excitation energy bin.
* Concepts from Average Resonance Capture, Ratio, and x? methods.
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Shape Method in practice: **Dy

164 164

(a) DY( He, He v) Dy (b)

|| |‘|| ‘“*U |||| II Hﬂ“ 1illllrll|'l HII 7 Fl,:‘l HI H?pl#ﬂ‘ﬂi Ilﬁ 103 : - Oslo method
|||||| I|I ’ qu |“I L ’1 I‘J” 'fl! ‘1 |f” f @ B ‘ v-rays feeding D1
MH || ‘ ||I lﬂ ul ||1|| I|J|"| L| |ll”l|‘ ﬂ? % . A vy-rays feeding D2
% 6 I III‘ | ||I||II|I| i “ ||'|I\I‘ |H|11|I.IIT1|“ A ‘%10 3
~.§_.~ I il |'li||| Iil 0 |r || I# H";mlm I E‘ ‘l:llf
ol w i g
E E o
S 5" F e
L - |
$ § I...
&= i
10°F
1 T T P P PR P R T
1 2 3 4 5 6 7 1 2 3 4 5 6 7
y-ray energy ET (MeV) y-ray energy ET (MeV)
D,=0% 2%, 4%, 6% 0-0.5 MeV
D2 =14 levels 0.76 — 1.39 MeV MW, Guttormsen, Larsen et al., Phys. Rev. C 104 014311 (2021).

QL& science & innovation %
(%@?‘) ggizidc;n:% Inncwvation W I T S v RF

Vupe?  REPUBLIC OF SOUTH AFRICA UNIVERSITY National Research
Foundation

Laboratory for Accelerator
Based Sciences



Nuclear Structure from the PSF: SR and LEE
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Nuclear Structure from the PSF: SR and LEE
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67Ni: PSF and NLD from inverse-Oslo
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°6Ni(n,y) for nuclear astrophysics
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Summary

* Majority of tools now available with

experimental/analytical techniques

— Inverse-Oslo method
— Shape Method

 Nuclear structure
— Scissor’s Resonance
— Low-Energy Enhancement

* Nucleosynthesis processes
— ®Ni: bottleneck
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