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Nuclear Shell Model

* Analogous to Electron
Shells, Nucleons occupy
energetic shells

e Starting from a Woods-
Saxon Potential adding a
spin orbit coupling
reproduces observed
shells
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Shell Model
Evolution

* Single particle
energies drift away
from B-stability

* Creates new magic
numbers
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Dawning of the N = 32 shell closure seen through
precision mass measurements of neutron-rich titanium isotopes
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Beta
Detectors

* Beta Detectors
« SCintillating Electron Positron
Tagging ARray (SCEPTAR)

« Zero Degree Scintillator (ZDS)
» Isotopes Delivered

« 52K ~ 200 pps (38 hours)

o 53K ~20pps (48 hours)

o YK ~2pps (84 hours)




GRIFFIN + §
DESCANT

Gamma-Ray Infrastructure
For Fundamental
Investigation of Nuclei
(GRIFFIN)

« 12 HPGe clover
detectors

DEuterated SCintillator
Array for Neutron-Tagging
(DESCANT)
e 69 detectors
Installed downstream




|sotopes
Produced

* Neutron emission
probabilities are >70%
for all potassium
isotopes delivered

@@= Beta Decay

h Neutron Emission

e

* Large Q-value of beta-n 7
. Sc
branch can kick some of &
the daughter nuclei out £q
a|>*Cal>2Ca
of mylar tape & ¢= 8

52K




Zds detector # vs. cycle time
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GRIFFIN
Results

B-tagged vy vs. Zds detector B-tagged v vs. Zds detector
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Thank You

ANY QUESTIONS?
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,{;? IS Sceptar -tagged addback vy vs. crystal #
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Descant-ZDS timing using GetTime() vs. Descant detector
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Angular Correlations

Angular correlation
between coincident

gamma rays Possible Spins
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DESCANT

Griffin with cut on neutrons in ToF-PSD spectrum vs. Descant detector Griffin with cut on neutrons in ToF-PSD spectrum vs. Descant detector
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Descant PSD vs. Descant energy
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DESCANT-SCEPTAR Tof vs. DESCANT PSD
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Angular Correlations

Angular correlation between
coincident gamma rays
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Y energy vs. cycle time Y energy vs. cycle time
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Nuclear Shell Model

. N J'
 Particle Hole excitations f I <
create type Il shell ) Ly
evolution which can alter [ mo/f/
>
the shell structure ;'
/
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Beta Data
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Nuclear Shell Model

e Tensor force of occupied
proton shells attract/repel T J'.
corresponding neutron , . |
orbital ' Vs

* Particle-Hole excitations ,

create Type-Il shell I leecd-’
evolution

Protons Neutrons




Beta Data
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