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We have applied the generator coordinate method to some light nuclei to test how good 
approximation to the complete diagonalization this method can offer and also to try to interpret
the nature of ths states. For these purposes we have calculated not only the energy levels but 
also the transition probabilities and multipole moments. 

Let the wave functions l{t�
uMu(r) ,  and w;

IIMv(r) be the two eigenfunctions of the system, 
calculated by the generator coordinate method. 

where A is a set of generator coordinates and k means different configurations of Slater determi­
nates cl>k (�,  1) . The weight functions � (§) are determi� by solving Hill-Wheeler equation. 
Then the reduced matrix elements of a tensor operator T; between two states can be written:

We have calculated the multipole moments and reduced matrix elements between the 
low-lying states of the nuclei 19F, 21 Ne and 23Na and we have found the good agreement 
with the results of the complete diagonalization method when ever they are available. Trying 
to interprete the nature of the states of these nuclei,· we have found som� puzzles. 
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21 Ne Jl (llc, )  Q(efm2 ) 
l (exp.energy MeV) GCM co exp. GCM co exp. 

1 /2 (2.7961 ) -0.91 -0.90 
3/2 (0.0000) -1 .08 -1 .10 -0.66 10.43 10.3 10.29 
5/2 (0.3505) -0.63 -0.76 -4.10 - 3.4 
7/2 ( 1 .7456) 0.01 -0.52 -9.65 - 9.5 
9/2 (2.8656) 0.33 0.05 _.1 5.08 -14.7

1 1  /2 (4.4322) 1 . 14  0.53 -15.56 -15.3
13/2 (6.4466) 1 .58 1 .47 -19.41 -19.0 I 

The magnetic dipole moments (µ) and electric quadrupole moments (Q) for some low­
lving states of the nucleus 21 Ne calculated by the generator coordin�te method (GCM) and 
compared with the results of the complete diagor.alisation method (CD) and with the experi­
mental data (exp). 




