
Appendix I

Fixedoccupation numbers

Our purpose here is to derive a simple expression for the occupation probabilities 
i \ mM
\ nmz.) for m fermions in N sp states labeled by Jz quantum number mZi. Here,

/ \ mM
M are the eigenvalues of the Jz operator. As (nmz.) is an expectation value, we 

can write a polynomial expansion in terms of the Jz operator [Dr-77],

/ \ mM / \ m ^

\nmZi / ~ Xrf \ nmzi P!±Uz)j Pfi(M),
(II)

where M = M/ajz (m), / = Jzlajz{m) and (M) are orthogonal polynomials defined 

by the density p jz (M) which is close to a Gaussian. Retaining terms up to order 2, the 

expansion is,

297



In the above expression we used (/J)m = 3, the value for a Gaussian pjz (M). Now the 

formulas for the traces in Eq. (12) are as follows. Firstly,

, i m 
iV

(13)

This implies = h/N. Also,

/ \m m[N~m) // \\i\nmHh) - N{N_l) \\nmZiJz)) ,

with (J^rim^Jz » = mZi. Unitary decomposition of the number operator gives,

(nmHJl)m = (nmZi)m (J2z)m + ,

/nv=ir2\m _ mtN-m){N-2m) // v=i 2U1 
\nmHJz/ - N(N-l)(N-2) \\ mHJz/f •

(14)

(15)

(16)

Now,
{(nmzjt))1 = {{&mH ~ KPfl))1 = ™2Zl - ^«4)>1 - (17)

where we have used the result that nvm ® = h/N deduced from Eq. (13). Thus,
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(AT —2)iV(/f )•2\x (18)

Substituting above traces in Eq. (12) we have,

(nm*i)
m,M _ mZiM Qn-l/2)(ml.-(jl)){Mz~aZjz(m))

N{Jl)2\t (19)

___  / \ mM
where m = mlN. The expression for the occupation number (nm) is close to 

that obtained in [Mu-00, Ze-04] where statistical mechanics approach has been em­

ployed. Thus, we have successfully reproduced the previously obtained results using 

moment method formalism.
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