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In this contribution we will derive the collective mass
parameter by using the generator coordinate method (GCM)
and establish the connection of the result obtafned by
GCM to that cerived within the cranking model (CM).

Suppose l'°> is the ground state in a single particle
mean field with particies filled up to Fermi energy, P
is the collective generator operator and g is the cor-
responding variable. The state with collective variable
q can then be expressed by

10g(9)> = exp {g P}iog>. ()
The subspace for low lying collective motions of q can
be spanned by

le> = [f(q) cxp{,; aP}le >dq. (2)

Solving the nuclear many-body problem in the above Sub-
space by GOMY, we obtain the effective Hamiltonan of
the collective motions in the quantum mechanical version

Hopr * <OoiH(@)0g> +ggrgr P2 ¢ oor ()
Here

B = -thg (4)

H(q) = exp{- % oPIH exp{% P} ,» (5)

1/28(g) = <o, |PH(q)P + 3(PZH(q) + MaIPE) 102, 4pt

(6)
Py = <0,(P20 > (7)
The subscript L in « > implies that only those terms
Tinked with H(g) are included.
1f theresidual interactions in H(q) are neglected, it
follows Ii<o. (q)|P ]2
9)|Ple (a)>]
bo) + 2+ H @1 .,J
FEN-Eg)icon(a)iPiog(a)>2
Nere ¢,(q) snd E () are eigenfunctions and eigen-

values of Ho(q). respectively,
We define an operator Q cqnjugate to P by

[Q.P) » 1§ (9)

if the intermediate excited states are restricted to
1p=1h states, then

{8)

<0,(8)1Q19,(a)> = =18 <0, ()P (0 (a)>/2P3 (10)
and eq, (6) can be cast into
1/8(a) » «0gia) My, Bioiap, (1)

This result is in agresment with that of Villars? ob-
tained from ATDHWF.
The effective operators of Q and P are

9+ q (12)

P+ Ps= -mga (13)
and satisfy

1q.p]s if (14)

From egs. (3), (12) and (13) we have

5 = [H.ff- 1_8_#“3'] {15)

The corresponding relation is
@, (@)P1e,a)> - <o (@)i1H, B8l [e (a)>. (16)

If the residual interactions are neglected, we obtain from
eqs. {10), (11) and (16)
B(a) » 2- 1 LyalgliPisalal>|” (1)
njo onid old

which i3 exactly the cranking forwha.

We are grateful to Prof. W. Ndrenberg who has motivated
us to work on this subject.
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