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0N THE DYMARICAL SINGLE-PARTICLE BASIS IN LARGE AMPLITUDE COLLECTIVE MOTIONS
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Ne aim at describing large amplitude colieci. s wrlesr
motion in a dyn:aical single-particlie basis which is the
most reisomsble approximstion to the time-dependent
single-particle Schrddingar equation

et o, = Hn9) v, m
Eq. (1) vsually is solved within the sdiadetic. represen-
tation ien’

hox,q) [9,(2.9)> = €,(0) (a,(x.9)> (2)

which, however, is only applicable fer small collective
velocities q and if no quasicrossings of the adisbetic
levels ¢ (q) occur.!) For somevbat larger collective
velocities §, i.e. within the range of collective
kinetic energy per mucleon of

s £, p)/h << %0 MY, (3
8 disbitic hsisz) is more physical becasse in the vi-
cinity of quasicrossings it includes jump prodedilities
close to 1 in a nonperturdative wsy. Assuming ¢(t) to be

s given function of time,eq. {1) can De cast inte the
fora

(8,(%:8) - Ma21i3 (0D = 0, t)

which 31Tows further interesting approximations with
respect to a static besis.

For mall § sn optiml representation of § (q) is
givew by

%> = § Tl 0y > (%)
were the ceefficients C. ore deterwingd by the efgen-
valve equation

f<oulhy - a3 02 E o £ (6
and weet the Visiting conditions
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Returning to the initial value problem (1) and expending
t
Y. j".(t')‘!'
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we obtain ) t
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which is an improvement of the cranking model (CM) de-
couse the time evolution of the expansion coefficients
1s proportions] to q° (instesd of ¢ in the (M),

For collective velocities within the resge (3) the
sdiadetic s.p. wavefunctions o.(q) in ogs. (5,6) shewld
be replaced by the dizbatic s.p. mvefuictions ..“)t)
asnd the s.p. Hemiltenian l. by & diabatic Nemiltemisn
be b+ b’ inorder to sccount for Jump predebilities
close to 1 in the neighborhesd of quasicressings.

Eq. (9) agein holds in this case encept &n entrs twrm
proportions] to matriz elaments of h°.

For the collective dagree of quadrupele de’ormation
eg. (6) can be selved analytically in the deformed
hermsmic oscillater asdel?), wich i3 well suited for &
study of giabetic metisn because W=0 in this case,

i.e.

S TR T L AS ] (19)
with
a5 = wy TET (42 2yaa) (11)
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with a" - %1 .

In oy. (12) 1. is a polynenisl of order » with camplen
coefficients and dues mot cantain significant pheses as
a function of @, @2..... The essential phase is given by
the velecity potential

Har.2) = 5 (xoy?-22) (1)

and fmplies incempressidle irrotations] flow. The mess

poracter for quadrupole metion
2

(12)
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with A
W= 5-1 < [D:l: L4 %i’.’ (18)

reduces to the crasking formsla for q = 0. For Torge
velocity g and extreme oblate deformetion {smsll q) the
quentities £, become compersble to | and B(q.§) incresses
sigatficontly. The varistions of B(q.4) with respect to

§ and g in the diabatic approaimation (i.e. Nt l‘(q.i))
are demonstrated in Fig. 1 via the ratio of B{(q,q) with
the cranking mss parameter .Cl'
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Fig. 1

For reasonsble defermations 0.4 < 1/q » wp/ug $ 1.5
the devistion between B(q.§) and the cranking mess is
Tess thae 3% up to collective velocities q - R which
are et of the typical s.p. welecity " - R(Rs
mclesr radius). This demonstrates thet the cranking
agss with respect to disbetic s.p. astion does not
cawte preblems ia case of suclear defermetion.
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