




Evidence for pairing correlations in nuclei

(iii) The excitation energy of the first excited 2+ state in nuclei remains 
remarkably constant over large intervals of neutron (proton) numbers.
Example: 2+ excitation energy in Sn nuclei  1

These 2+ states are not rotational states but are connected to a coherent 
pairing condensate. 

Pair breaking energy: 2∆ ≈ 2 MeV
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Even-even nuclei: 0+

Even-odd nuclei: the spin of the valence particle

The ground state spin of nuclei



Pairing rotation

Quasi spin S precesses around its z-axis. Its z-component S0 is con-

served and related to the number of particles

N = 2S0 + Ω.

As Jz is the infinitesimal generator of rotations around the z-axis, S0

(and therefore N) is the infinitesimal generator of pairing rotations.

This rotation of quasi spin is a gauge transformation, and the gauge

angle is ϕ. The precession frequency is

∂ϕ

∂t
=

∂E

∂S0
= 2

∂E

∂N
= 2µ,

where µ denotes the chemical potential.

Ground states of nuclei with different mass N form a pairing rotational

spectrum




