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Not only does binding energy shape the nuclear landscape,
It also determines the very composition of the nucleus itself.
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Motivation 4 I A

metrology: 28Si atomic mass standard (kg)
and other fundamental constants

atomic physics: QED test - atomic binding energy)

nuclear structure:
binding energy -2

shells, shapes, pairs, halos
(talk of P. Thirolf)

weak Interaction: nuclear astrophysics:
CVC and SM tests nucleosynthesis, cosmochronology
(talk of C. Weber) (talk of A. Herlert)
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r-process nucleosynthesis and mass-models
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Mass measurements and (disappearing) shell structure
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Neutron shell gaps and quenching

neutron shell gap (MeV)
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Neutron shell gaps and quenching

neutron shell gap (MeV)
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S, (MeV)

nuclear structure from the mass surface
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nuclear structure from the mass surface
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nuclear fine structure from the mass surface
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S,.: 30 MeV; shell gap: 3 MeV; pairing gap: 0.3 MeV = %n <10



deformation energy
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Deformed
| y-soft
SO(6)

Critical ¢~

Spherical

Oscillator

N U(s)
IBM
g > E(5): F. lachello, PRL (2000)
K ﬂ X(5): F. lachello, PRL (2001)
., A

First and second order QPT can
occur between systems characterized
by different ground-state shapes.

Control Parameter: Number of nucleons

Figure: R.F. Casten; Slide: P. Ring



Kr: deformation from N = 60 ?
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S, (MeV)

AME 2008 - includes

some JYFL data:
Hakala et al. (2008)
& ISOLTRAP data:
Delahaye et al. (2006)
Baruah et al. (2008)
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ISOLTRAP: (S. Naimi et al.) have the answer!
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MLLTRAP-DESIR: Destiny of Bavaria and Normandy
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relative uncertainty

ENAM 2004
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relative uncertainty
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d(40 MeV) + Be > n + e
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S3: proton-rich candidates
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Nucleosynthesis and the rp process  «
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Letter of Intent:

...from the desire for fine physics >
Rather than a long shopping list ~e
a few key nuclides and
“day-one” candidates ST
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. 100Gp- 98|n (98C): 94Ao- 807 (82 e dibht
S3: 100Sn; 98|n (%8Cd); °*Ag; 8%Zr (8%Zr) TA GZ7 aH A

N = Z nuclides + rp-process nuclides

S2: 133In (HRS); 132Cd 5-:::::
100R]y: 98K 8271 pff&/

r-process nuclides

S1: 48Ar

other nuclides (day one?)

Thanks for getting up this morning...



