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Theory: effective spe’s

(b) neutron SPE of N=20 -

PRL 104, 012501 (2010)
Otsuka et al.

Relative level energy (MeV)

Experiment: energies of just the lowest levels
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PLB in press (2016) N=15 and 17 isotones
http://dx.doi.org/10.1016/j.physletb.2016.05.093
G.L. Wilson et al.

e Quraim is to identify single-particle-like levels and determine their spin/parity

e We use the selective nature of (d,p) neutron transfer (with radioactive beams)

e We aim to track the evolution of these levels and compare to the shell model

* We use the large SF for theory/experimental states to associate them with each other
e Details of the precise numerical value of the SF don’t affect this process

e Results will be shown here for Z=11 for N=14,15 respectively, probing higher orbitals


http://dx.doi.org/10.1016/j.physletb.2016.05.093

Experimental Setup to Measure d(?°Na,p)?°Na at TRIUMF
TIGRESS

Downstream box

CD detector

CD; target

Trifoll
Tags recoll events
All beam goes through

Upstream box

30um Al foll
- - ~ 3 x 107 pps
Catches fusion evaporation pp
products from carbon 25Nla beam at 5AMeV

G.L. Wilson et al., Physics Letters B, in press



Excitation energy deduced from proton energy and angle

Data from d(*°Na,p)?°Na at 5 MeV/A using SHARC at ISAC2 at TRIUMF

Gemma Wilson, Surrey
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Experimental Results from studying d(*>Na,p)?°Na at TRIUMF
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Differential cross sections and spectroscopic factors

First analysis of this type: " (a)
Each of these distributions is: - EE))
(d)

gated on a gamma-ray peak
background-subtracted

corrected for gamma ray efficiency
corrected for gamma ray branching ratio
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Experimental Results from studying d(*>Na,p)?®Na at TRIUMF
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Shell Model

6, 0f7/2 4.88

5,072 4.40

4, 1p3/2 3.51
3,1p3/2 3.23

2,072 2.94

5,0d5/2 2.24
4, 0d3/2 2.05
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1, 0d5/2 1.41
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1;ud3:2 0.08
3, 1s1/2 0.00

comparison between revised
shell model energies and SFs

the results are somewhat subtle

evidence for stronger influence
of the 1p3/2 orbital in the
low-lying negative parity states,
compared to the less exotic
isotone 28Al

this is evidence for the 1p3/2
orbital becoming lower,
relative to the 0f7/2 orbital
which is clear, in 2’Ne and Mg

the shell model
works surprisingly well
wbc spsdpf 0+1/w



Experimental Results from studying d(*>Na,p)?®Na at TRIUMF

single L. analysis

two L analysis (where applicable)
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Experimental Results from studying d(*>Na,p)?°Na at TRIUMF

single L analysis two L analysis (where applicable)
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Experimental Setup to Measure d(?*Na,p)?*Na at TRIUMF

TIGRESS

Downstream box

CD detector

CD target

Trifoll
Now used to TAG the

GOOD beam particles
(due to low intensity)

Upstream box

50_ um Al foil
~ 10,000 pps ONLY
24Na beam at 8 A.MeV

Catches fusion evaporation
products from carbon

Andy Knapton, Surrey PhD (writing up)



In-built normalisation from d(**Na,d)?*Na near 70° (lab)
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d(**Na,p)?>Na at 8.0 MeV/u with 10,000 pps

cascade

Excitation energy from (E,0) of proton, MeV

JI | | .| ||| || | . |:.| -'| L '|-| L1 1 |V| | |.| |Y| L

1 2 3 4 5 6
Andy Knapton, Surrey PhD Doppler corrected E(gamma), MeV



d(**Na,p)?>Na at 8.0 MeV/u with 10,000 pps

5.210.695 MeV
: Levels in 2°Na -

S0 7.48

Excitation energy from (E,0) of proton, MeV

1 2 3 4 <) 6 7
Andy Knapton, Surrey PhD Doppler corrected E(gamma), MeV



d(**Na,p)?>Na — fits to excitation energy spectrum at each angle
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d(**Na,p)?>Na — spectroscopic factors in 2>Na compared to theory
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Using the >N

this work
ADWA
std geom

a SFs to calculate

I T I I T T

- 2Al(p,y) %°Si

Eq=0.41 MeV 1
Eg=0:19 MeV |

Eg=0.50,0.51 MeV

present work 5/2+ 3/2+

literatu

| 1 1 1 I
0.1 005 0.2 03 05 07 1.O 1.5
Temperature [GK]

1.2

24Al(p,y)2>Si widths and ®y’s for novae

Wiescher, Brown PRC52, 1078 (1995)
revised the rate for 2#Al(p,y) upwards X 100

0.41 =3.995in °Na

resonance states in 2°Si

0.02 =3.455 in 2°Na

(omitted due to misidentificaty

A1 + p

0.8 A

0.6
0.4

0.2

; I =

/7 \
]

5.22 5.85 6.005 6.35 7.48

0 0.082 2.416 2.788

2.914

3,455 3.995

Excitatio

9/2+ 7/2+

re 5/2+ 3/2+ ? 3/2

5/2+
5/2+

L)

Energy in

2>Na (MeV)

11/2+ 7/2+ 7/2— 11/2- 13/2-
? ? (1/2,3/2)- 7 ?

9/2+ 9/2+

[2+?  1/2

bound states in mirror 2°Na



TP . 1
. THE OXFORD MDM-2 MAGNETIC SPECTROMETER

L] D.M. PRINGLE, W.N. CATFORD *, 1.§. WINFIELD ** D.G. LEWIS, N.A. JELLEY
and K.W. ALLEN

University of Oxford, Nuclear Physics Laboratory. Keble Road, Oxford, England
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Summary

We found that just outside the borders of the island of inversion, the shell model
that was adapted for the island (i.e. USD-A, wbc) seems to work reasonably well

Even in some less exotic nuclei, the selectivity of (d,p) has been
shown to be hugely powerful in identifying the most interesting states

The new technique of gating on the coincident gamma rays to separate
states that are not otherwise resolved has worked well

We are moving back towards the island to test the shell model further
and improve it — Friday: Adrien Matta and °Mg

We are preparing for new availability of beams at Texas A&M
(also HIE-ISOLDE and MUGAST at GANIL) DREB2016

Direct Reactions with Exotic Beams

Halifax, Canada
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