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MOTIVATION

* Shell model Calculations
* Magic Numbers
* Elevated first 2+ level
* Small Charge Radius

* High Separation
Energy




MOTIVATION
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* R-Process
* Rapid capture
of Neutrons
Synthesis
depends on

Z, numhber of prolons

Stability
Magic Nuclei
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»

https://www.nndc.bnl.gov/nudat2/




MOTIVATION

* Separation Energy . ,
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MOTIVATION

* Separation Energy
e Measured at TITAN 2012
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) Qg = 16300 (1000) keV

% 118(6) ms

MOTIVATION = Pr=722:93%

Pon= 2.3+0.3%

Iy (%)

* Previous Level Scheme
* 5 Gamma-ray Transitions
e 4 Observed Excited Levels
e Other levels are deduced from
the beta-delayed neutron
energy spectra

™,
+ ni 10.0(8) s

Sn=6005 keV

F. Perrotat al., Phys. Rev. C74,
014313 (2006).




MOTIVATION

e Different Interactions
* NN+3N
e GXPF1lA- G Matrix
pf interaction
e KB3G- Kuo-Brown
Interaction
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EXPERIMENT

* TRIUMF —Vancouver, BC
* [SAC1
* GRIFFIN — High precision
gamma energy
e ZDS & SCEPTAR — Beta
tagging Scintilators
* DESCANT — Neutron Tagger

https://www.triumf.ca/research-
program/research-facilities /isac-facilities



EXPERIMENT

* Compton Scattering
* Energy escapes
detector
e Suppression Shields
* Any gamma ray
interacting with
the BGO tags the event
* False vetoes suppress
real data.

Photoelectric
absorption

Escaping scattered
gamma ray

Single Compton scattering

Pair production

Escaping annihilation
photons



EXPERIMENT

* BGO Suppression Shields
* Installed on 15 of 16
GRIFFIN clovers
e Suppression Scheme
* GRIFFIN/BGO
coincidence selective
* Reduces false vetoes




BGO SUPPRESSION
Bgo Griffin Hit Pattern
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EXPERIMENT

* 52 Ca Compton-suppressed Gamma spectrum

* Following 48 hrs of ~300 pps
Compton Suppressed Addback Singles
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PRELIMINARY RESULTS

* Gated on Strongest
transition (2563 keV)
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Gamma's in Coincidence with 2563 keV

PRELIMINARY RESULTS _
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PRELIMINARY RESULTS

* Preliminary Level Scheme

e 16 Levels -
12 New 3

* 22 Transitions ? .
« 17 New 2

[\

Calcium—52




FUTURE WORK

* Finish Level Scheme
* Assign Spins Where Possible
* Via gamma-gamma angular
correlations
* Long Term
* Continue campaign of heavy Ca
Isotopes
* Provide Data to test Shell-Model
Calculations

Sn=6005 keV
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