
11

48Ca

47K

46Ar

45Cl

44S

43P

42Si

41Al

40Mg

N=28

39Mg38Mg37Mg36Mg35Mg34Mg33Mg32Mg31Mg30Mg29Mg

40Mg is a (near)drip-line nucleus, at the 
intersection of N=28, where shapes are 
believed to be rapidly changing.

Low- l orbitals near the Fermi surface 
bring the possibility of nuclear halos.

Tensor Driven 
Jahn-Teller 
Effect 

Rotational Motion

Weak binding

Islands of Inversion à deformation

Neutron-rich nuclei à drip-line

Beta decay of deformed halos
A. O. Macchiavelli,  Physics Division – ORNL 

Contribution to the Nuclear Structure and Reaction Theory Working Group
2022 NSAC Long-Range Plan Town Hall Meeting  

N=20

The neutron-rich Mg isotopes from 
N=20 to N=28 are deformed.
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The relation of single-particle SF's quenching and that of TNA’s ?
4
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One-nucleon direct reaction

?????
Two-nucleon direct reaction

Two nucleon direct reactions where 2 neutrons are deposited or picked up at the same point in space 
provide an specific tool to probe the amplitude of pairing collectivity (PV, BCS, BEC)

The transition operators <f|a+a+|i>, <f|aa|i> are the analogous to the transition probabilities BE2ʼs on the 
quadrupole case. 
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