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In this contribution we will derive the collective w s s 
parameter by using the generator coordinate method (GCM) 
and establish the connection of the result obtained by 
GCM to that rerived within the cranking aodel (CM). 

Suppose |»0= is the ground state in a single particle 
mean field with particles filled up to Fermi energy, P 
is the collective generator operator and q Is the cor­
responding variable. The state with collective variable 
q can then be expressed by 

l«0(Q>» • «P if Qrll V <*> 
The subspece for low lying collective notions of q can 
be spanned by 

|*» . /f(q) exp(^ qPH« 0»dq. (Z) 

Solving the nuclear many-body problem in the above sub-

space by GCM , we obtain the effective Hamiltonian of 

the collective motions in the quantum mechanical version 

V f • " • O I ^ I V L •21751^ • -
Here 

-«st-
H(q) • exp{- ^ qP}H expj^ qP} , 

l/2B(q) • <*0JPH(q)P • £(P*H(q) • H(q)P*)|«, 

(3) 

(4) 

(5) 

o L/4P0 , 

(6) 

(7) 

The subscript L in < >, implies that only those terms 

linked with H(q) are included. 

fl • < » 0 i p 2 I V 

I f theiesidual interactions in H(q) are neglected, i t 

*"°?M - z . ( j | . r " ! , ) | g " > { q ) ; ' ' r («J [t[«* n(q)|r|« 0(q)>| a) a 

n^n-^i'V^^'V"'! 2 

Here # n(q) and En(q) are eigenfunctions and eigen­

values of H 0 (q) , respectively. 

We define an operator Q conjugate to P by 

(Q.PJ • ffi (9) 

I f the intermediate excited states are restricted to 

lp-lh sûtes, then 

« • n U ) I Q I « 0 ( o > • -« I <. n(q)iP!» 0(q)»/2r» (10) 

and eq. (6) can be cast into 

i / iw • <«>0{4)i I I H ^ J . &̂i :*0cti)»L ( in 

This result is 1n agreement with that of VIliars' 
talned from ATDHF. 
The effective operators of Q and P are 

Q » q 

> * P • -1*L 

and satisfy 

tq.P> i* 

From eqs. (3). (12) and (13) we have 

?•• W, 'iff* 

(12) 

(13) 

(M) 

(W) 

The corresponding relation is 

«•„(q)|Pi« 0(q)> • « ^ q J i l H . ^ 3 1 2 ) | « 0 ( q ) > . (16) 

I f the residual Interactions are neglected, *e obtain from 

eqs. (10) , (11) and (16) 

which is exactly the cranking formula . 

We are grateful to Prof. W. NSrenberg who has motivated 

us to work on this subject. 
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