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£ THE SPECTRUM OF COLLECTIVE EXCITATIONS OF ®He AND bL;
AININAL APPROXIMATION OF THE METHOD OF GENERALIZED
PHERICAL FUNCTIONS

i1ippov, V. S. Vasilevskii and S. P. Kruchinin

i

a Akademii Nauk S3SR. Seriya Fizicheskaya,
~ No. 11, pp. 2313-2315, 1980

g’spectrum of the levels having positive and negative parities in the 6He and

nucleil has been calculated in the basis of the translatiocnally~invariant os-
fliator functions of the minimal approximation of the method of generalized
syperspherical functlons. The dependence of the energy of these levels on the
siues of the oscillator radius and on the dimensionality of the basis of the
irictions reseorted to has been investigated.

[1~-37, it was demonstrated that the basis functions of the irreducible representa-
#'the group Sp(2,R) dominate among the basis functions of the irreducible representa-
" the group Sp(6,R) which are constructed on the internal state of the minimal
mation of the method of generalized hyperspherical funciions. The latter belongs
finite irreducible representation of the group C{A - 1}, while the indices [flf?fgj

G{A - L)-symmetry are associated with the indices Eplp2p3} of the irreducible repre-
tion of Sp(6,R) by the relationszhips

i A—1 1 A1 1 A4
[’1mﬁé"fs+T, Pz:'*?fg‘i‘-——[;—, pam?fg-l-———é .

is Sp(2,R) is a portion of the basis Sp(6,R) and contains only those basis funec-
shose indices (Ap) of SU(3)-~symmetry satisfy the conditions

A=fi—f+2k, ne=fa—fs,

0,1,2,..., 2k being equal to the total number of oscillatory excitation quanta
& basls function relative to the state having the minimum allowable number of quanta.
@ present work the oscillatory basis of the irreducible representation of Sp(2,R) i3

ﬁO atudy collective excitations of 6He and 6Li nuelei. Calculation of the spectrum
and of the collective excitations of negative parity over the internal state

- The Volkov [4] and Brink-Boeker [5] potentials were taken as the potentials for the
actlon between nucleons. The matrix elements of the Hamiltonlan on the basis func~
of the irreducible representation I=-§j+~%—of the group Sp(2,R) (f = 2 for 0(5)-

v [20]; F = 3 for O(5)-symmetry [30]) were calculated by means of generating matrix

Figure 1 shows the dependence of the approximate value of the energy of the ground
'OT of the considered nuclel and of the lowest 2%-state on the cholce of the oscilla-
adius r, (ra is the sole parameter of the oscillator-basis functions). The number

‘each curve corresponds to the number of involved basis functions. A similar depend-
?n q 1s also characteristic for the negative-parity levels. All of the curves have
&?_minimum, and therefore coptimization of the approximate value of energy with respect
18 required in order to acclerate the convergence of the iteration procedure and must
flormed for all of the lowest states among those which have a specified orbital momen-

Nd & gpecified parity.
by Allerton Press, Inc.
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Fig. 1. Dependence of the energy of the ground O - and first excited 2 -statge
on the values of the osclllator radius rq (the Volkov potential [41). The n m

bers next to the curves represent the basis dimensionality with which this en
gy was obtained.

Fig. 2. Convergence of the energy of different I ¥_states when the basis n of
the oscillator Functions 1s increased (Volkov potential [41]).

Energies of the Execited States, MeV

potantlal Imt 2+ 1~ 4 Ot gt 3=
pripk-Bopkor ~25,27 4,20 13,96 17,03 18,34 19,29
Volkov —~26,11 4,08 14,66 17,62 18,64 20,07

Figure 2 shows how the approximate energy value for various states varies with:
increase in the number n of involved basis functions for optimal values of the oscil

radlus r,. The curves glven in Fig. 2 demonstrate the rapid convergence of the itefa

process. Thus, for the lowest states having a specified value of orbitael momentum; n
than seven basis functions are sufficient for arrival at the limiting energy value. F¢
other states the number of involved basis functions should be increased somewhat..

The results of the calculatlons of the energy spectrum of the collective excita
are displeyed in the table. The energy of the excited states is reckoned from the e
of the ground state 0%. All of the excited states may be treated merely as resonance
whose width 1s determined by the interaction between the collective degrees of freedo
the degrees of freedom-asscciated with the open channel o-d and the other channels. wh
cpen at higher energies. In order to calculate the width of these resonances, it isine
sary to broaden the basis of Sp{2,R) by involving the osecillator functions relative:
motion of the clusters of the open channels. Of course, under these conditions thed
of the resonances which is obtained without conslderation of the open channels may ch
somewhat.
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