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existence of strong ripin-orbit coupling in the single-particle 

model of the nualeus Implfes the existence of a term 

r 

-f(r) (6” $4 = -f(r)@* px-ij'3, (1) 

5x1 the single-particle Hamiltoukn. This gives rise to an interaction of 

charged au&eons vith external electromagnetic faelds tith wet&r poten- 

tials A. Replating the momentum in the HamIltonian slsf'i;'- $3 ve obtain 

from the sp%worbit coupling term the interact%on energy: 

One consequence of thfs effect is that the magnetic moment8 of odd- 

proton nuclei should deviate from the S&m&it lines.l In a constant 

magnetic field vithf = 4 -22 1 the interaction term (2) 'becomes8 

& f(r) (~~x[~x~J1, =& f(r) {r2 (&*I - (*&(~*I) (3) 

For a state vith orbital angular momentums, total augular momentum 

si =: e+d, and magnetic quantum number mj the etxpectation value of the 

interaction 8lXWg3r iar 

& $apVFL~ !y l H (4) -, 

v%th the positive sign for j = f &, the negative sign for j = p-*. 

The factor ID front--of H, for mj~ = j, is the negative additional magnetic 
.c 

moment. The effect conseqxiently places the magnetic momenta inb0tu;een 

the Schmidt lines, as is experimentally observed. Taking the spin-orbit 

spkittj.ng ens~gy,f(r)(2~ +l) l %, to be about 2 Mev at p=4, A=loO, 
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1, The fact that velocity dependent two-boQ for&x3 give rise to addi- _K ,., tional moments has been 
Y 

inted out b Blanchard, Avery, and Sachs, 
Phys. Rev. 78, 292 (1950 0 
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we estimate the magnitude of the additional magnetic momegt t o  be 0.25 

nuclear magnetons, whioh is too small ts explab tihe observed 

-m, - 29 c 2 
deviations. If we assume2 the avertage f(r) t o  be proportional t o  A - 
then &(r) and consequently the additional magnetic moment is independent 

of A, 

Another eonsequenm of' (2) are additional radiative trasf t fon 

probabilities whiah are important only in cases where the ordinary t r e  

sit ions have vanishing matrix ekments, 

a state vith j = e-  
(2) g b 3 8  8 non=var&shfng matrfx element fop magnetic % O l e  transitiom 

with A j = L and A p  = L C 1, which otherwise would be forbidden, As a 

special example we mntlsn the transition d 3/2 --ZS 1/2 for whit& we 

For example, in %ransitions krun 

to a state with jc = + *, the hteraet ion 

calculated for the nmgne%ic dipole radiation a transition probabflfty 

which corresponds to the radiation of an oscillating classical magnetie 

dipole with an SmrpUtude of 0.25 nuelear magnetons. 

transitgons turn out not t o  be affected & (21, in agreemen% with a 

!he electric 

3 general theorem &ven Q Sacke and Amtern, 

As stated above, both effeots am present for odd protons om, 

pney are alosely connected w i t h  the more gexmrdt " f n f e r a C % i O n  moments" 

8s defined and discussed Sachs3, whit91 accordlng to Sa&s fight CJiVe 

additional moments of a soxnedmt greater Znagnitude than tbose diatrussed 

in Ulie paper, and of equal ohmaoter for odd neutrons and odd protons. 
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