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Appendix D
Calculation of the matrix element <X | (§jo§ Jo ‘(57

We shall give here the expression for the matrix
AN ’ .
element <K (§p ) o|B) where ( Spn ), is the
zeroth multipole of the product ?p' ~ encountered in the
chapter IV. One can write the full product 9\3% as,

Cotm = Sp (XD §m (3
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Expanding the single particle orbitals in terms of the

basis states, one has, . v
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The zeroth multipole is obtained in the following way.

We have
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After expressing egqn.D(2) in terms of basis states asg

shown in D(3), the spherical harmonics are coupled in the

following way using Clebsch-Gordon series

— —> Y
—> .
1—‘75%__ s o= L D(k)
— —— _—
P+ L = L

Putting L=0 then gives the zeroth multipole
of the product (‘§;;€H\). We shall now give the final expre-
ssion for the m.e. < | (9¢n) o | B‘/\ for the sake of
completeness. We have | = j”ﬂo( (Q( QQ(’MO& From D(2), D(3)
and D(h)a after some angular momentum algebra and integration

over spin-coordinates, finally
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Lo 4
where W( 3~ 'y ) Y 3! ) etc. are Racah
coefficients and ¢ ( 3 9~7t{. etc. are Clebsch-Gordon
AW ie s SRR &)
coefficients. The integrations over space coordinate r
can be carried out easily making use of the Talmi integrals.

The expression D(5) is used for calculations in chapter IV,



