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Motivation

 Isobaric multiplet mass equation (IMME) is a powerful
predictive tool for masses

« Charge independence of nuclear force leads to quadratic
behavior of binding energy with respect to iIsospin
projection T, = (N — Z)/2

« Large deviations from the expected quadratic behavior
require addition of higher-order terms

« 2OMg and 2!Mg are ideal test cases as their respective
multiplets contain only particle-bound nuclei

« Reactions in classical novae involving 2*Al influence
amounts of key astronomical elements, e.g. 2°Na
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Future location of cooler Penning trap
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Penning Traps and TOF-ICR
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Measured Isotopes

« Seven isotopes measured over the course of 6 days
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Results: 24Al
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« About 100 pps 2#Al, 500 pps background
« Estimate contaminate ratio Al — Na — Mg ~ 35% - 51% - 14%
« Almost factor of 40 gain in 2*Al counts with lasers on
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Results: %°Mg
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* About 120 pps on channeltron in front of RFQ
* No detectable contamination
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Results: Mg
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* Yields: 1500 pps ?!Mg, 4500 pps total
« Estimate only < 1% contaminant level
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IMME

* The strong interaction is essentially charge-independent

* Nuclel about the N = Z line share a series of isobaric analogue
states (same spin J, parity p, isospin T)

* Binding energy (or mass excess A) differs due to Coulomb
Interaction

» Parabolic dependence of A on isospin projection T, leads to
IMME:

A, T, T,) = a(A, T) + b(A, T)T, + c(A, T)T?
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The A = 20 Quintet
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The A = 21 Quartets
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TITAN - AME2012 (keV)
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