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Motivation

e S- and r-process
« Understanding nuclei
 Itis fun!
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Oslo Method, how
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Oslo Method, how

A(E, — Ey) = p(E, — E,)Ae®(F==F)
T(E,) = T(E,)Be*"
« NLD normalized to

— Known discrete states

— Avg. neutron resonance
spacing

« gSF normalized to
— Total radiative width

24.05.2018
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OSCAR
« Approved in 2015 « 28 new LaBr;(Ce) detectors
 Budget: 23 MNOK (= 2.4M €) — Plus two from a previous project

for a total of 30 detectors!
* Funded by The Research oratolato SIeciors

Council of Norway
+ Part of the national research ~ ° New frame & target chamber

infrastructure program * New digital electronics from XIA

« Replaces CACTUS with
modern large volume
LaBr;(Ce) detectors

With funding from

The Research
Council of Norway

24.05.2018 11
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LaBr,(Ce)

» Large volume crystal — 3.5x8 inch
« Hamatsu R10233-100 PMT
» Active voltage dividers, LABRVD*

* Housing designed and
manufactured at UiO - based on
design by the Milano group

24.05.2018 12

*A. Giaz et al., NIM A 729, 910 (2013)
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OSCAR — exp. setup

Calibration run with
8Si(d,p)?°Si, E; = 13.5 MeV

Intensity of = 0.9 nA

Trigger rate (E pads) = 3.5k x 8
= 1 hour with beam on target

= 10 GB/h

24.05.2018
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OSCAR
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OSCAR
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Oslo Method, how - Experiments

 Traditional kinematics
— Light ion beam, typically (p,p’), (°*He, a), etc.
* 3-Oslo

— Isotope of interest is populated in B-decay (don’t miss Magne’s talk
tomorrow)

* Inverse-Oslo
— Heavy ion beam on target of light ions (e.g. deuterated plastic)

24.05.2018 21
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Why inverse kinematics?

Particle
telescope

Fdilia [galat:] [alalat:] AT TOSa ‘
7 p, d,3He, a E3Zn f9Tn
I S~ BACT &TCn B8N
~ \A
B5Mi BENI ETHI
p,d,He, a
Ta rget B4Ca ASCao BECO
y-ray
detector

24.05.2018 22
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Why inverse kinematics?
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Why inverse kinematics?

Particle
telescope

86K

Target, C,D,

y-ray
detector
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Why inverse kinematics?

 Benefits

— Not limited by chemistry
— Radioactive beams

« Challenges
— Doppler shift

— Different kinematics
— Deuteron breakup (in case of

deuterated target)
— Target burn

24.05.2018
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Experimental setup

* Experiment at iThemba LABS in April/May
2015

» 8Kr beam at 300 MeV

=160 hours on target

e 8 Compton suppressed CLOVER detectors

* 2 Large volume (3.5x8”) LaBr;(Ce) from Oslo

* Two particle AE — E telescopes consisting of
square DSSD

RF

24.05.2018 National Research | Laboratory for Accelerator
Foundation | Based Sciences
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Experimental setup

Deuterated polyethylene, C,D,

24.05.2018
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Results
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Inverse-Oslo experiments

« d(®6Kr,p)8’Kr — April/May 2015, iThemba LABS
— Paper to be submitted tomorrow afternoon(!!)

« d(°®Ni,p)®’Ni — November 2016, HIE-ISOLDE
« d(®4Kr,p)8Kr — November 2017, iThemba LABS

« d(13?Xe,p)t33Xe — November 2017, iThemba LABS
— MSc. project of Hannah Berg

by - 9919

24.05.2018 National Research | Laboratory for Accelerator
Foundation | Based Sciences
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Summary

New y-ray detector array is being commissioned in Oslo
OSCAR will provide high energy and time resolution

NLD & ySF can be extracted from inverse kinematics
experiments

We see an upbend in our data — consistent with M1 shell
model calculations

24.05.2018 35
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