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The genere.liZed Bartree .. Foek method is applied to a ca.leulation of 
24 . 

equilibrium deformations of Mg end neighbol.iri.ns nuclei. A nueleon-

nu~leon potential of Gaussian eha.pe and Serber exchange character is 

·.• ... ' 

used. The quadrupole momenta ob:baiD.ed agree reasonably with .the meP...SUred 

values. The Nilsson potential turns out to be a rather good approximation 

to the self consistent field. 
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· nuclear properties ·in the region ot strongly deformed .light n~olei around 
. . ' . ' 

....... · 

.··· · . M(f.,24• :The methOd oe.n be described ~ a variational principle with a 

·~ 

!'.• (i) .. 
!. 

. ....... :;. . . . 

'l'he index v labels the a1llgle particle states,.: •v refers. to ~ time 

reversed sta.~ and </)0 1s the vacuum state. '.rhe creation opera.tora 
+ ' . + 

·bv are· obta.ined f.rom an ~ set of ·btlsia operators aJ . by a unitary 

linear .transformation~·. 

·' 
b+ • E a3. a• .. ·(2)' 

"' " . J 
' " '··,' '• ! .. 

The vanationa ot v . · , · u ena. . c1J mu.at be ·Chosen .Ncb tbat.: \r 1s 
y. " ·" .. 

normalized, transformation (2) .18 Ul\ite.ey end the average .Particle number . 
~ ' . 

'~ . ' ' 

· · · .. is fiXed.- The nuclei.~" eupposed to be eJd.ai:cy. .~io~ ·'l'lle variational 
< 'I rl ,'' • • • ' I' • '.' ... ' '• 't' '' ' '.· 

'\. equations were solved ~c~ negl.ectinS ,the ini'luenee of the "pairing 

e ·.···:· . potential~ [3] on~ seltcons1stent field. Oeo1l.le.~ wave functions served 
' . • ,i . ··.· . + . . . ' . 

.. ·: ·as a basic set aj ~0• ·. ~ e~ :Particle states up· to the principal 

·quantum number H • ' wre taken into account. 

•.·· 
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, ~ _.:.. -~-- .. --.:.....:. 

A. nucleon-nucleon torce· ot Ga.U.asiea shape and Se1"~ ~ 

.cbaracter was use~ =c1 a phenomenological spin-orbit splitting vas·-

introduced.. 'l'be trequency CD ot tbe QscUl.ator wa chosen such as to ·.. · .... 
. ·· . 

give apPI"OX1Jnate:cy the correct nuclear radius. 'rh.e etf'ect ot tb$ short 

range repulsive Perl of the nuclear f'o~ va8 s1mul.ated. .ill one. case by 
' . 

.. . ·- . . . 

a repulsive Gaussian force. ~numerical values of the parameters are 

given in Table I, and the mtmer1eal results are c~ W1th ~tal·. 

da.ta 1n Table n. 'l.'be qUfldl"upole m.ouients come· out rather clo~e to the 
. . 

exper~tal values end the break tram prolate to oblate groundstate 
. 24 

deformations abaw Mg 1s obtained. Tlle eontri~on of the deformed 

'o16 -core to the total quadrupole moments 1s betwee%1 10 and 15~· Agreement 
' . 

. could ?e most probab:cy improved by ~ q.ha.nges of the force paremeters., 

The csJ.cul.ated decaup~ pe.remeters· oft~ lt • l/2 bands agt.ee 'reasonably . 

vell 'W1 tb. experimental. values. 
' ' 

In. compar~ the energ,y lSvels ot the selt consistent tieJA, With those 

ot a Nilsson potent1al l4l one t1nda a ~kable sim1lari ty. ·Some 

e1gttif'ic:$.nt ditreren~s 1 however, shaw up in the· eingle particle wave 

functi~. As e.n example, ~ soiJls !):om Al. 25 to AJ.27 a.ud thus changing 

0 ' ' 
the neutron number by two

1 
we find the.~ the single particle functions ot 

the protons chaz.lse more tb.e.u can be expla.1ned b)' e. _cba.nge in detormat1on1 

particular~ sil:J.ce tbe ~le· Jliomeni. :remains almost \mchanged!o · J'u.rthar 

there 1B an appreciable dift\lsenees of the Fermi aurtace tor positive parity 

states although the efteot of pa1r$.ng is sener~ smaller tban 1n the case 

ot heavy nuole1. 
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Table J:. 

_____ ... 

; Rsnge (F) 

'sE .(Mev) 

.:· \1; . . •. (M$V) :,. Tn ·.:. 

a (F .. ~) 

;··l ' ... 
. . . . ~.. : 

Ce.se A 

.• ,,., 

. '• 

· ..... ' 
.. ...1J8.6 

. ....... ,. 

·, ... ~ .. ."' .... o.~ 1' • 
l''. 

' ..... . 
. ,\t• ... . 

-1 • I 

.·. ·,·, :·1'': 
:. '·: . ... : ,. . 

·: i :. :. ~ l .~ 
·' ., -(:r) 
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(MeV) v· . SE. 
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1..'70 1.70 
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Table II. Intrinsic quadrupole IDJDeDts Q
0 

(Bams) aD4 decouplJ.ng :tactors - 0 

0 

a of K .. l/2 rotat1oml bands, cileul.ate48 aD4 experimentel. / 

Element N11s801l state a (Calc.} a (Exp.) 

Ce.ae A' Case B Case C 0 

;· Mg25 : l/2+ [211] 0 .• 286 00.421 
' 

0 .• 810 ° -oo.20 
l/2+ [200) -()0.259° 0 -oo·592 -1 .• 07 -00.42 
l/2- {330] -2.354 -2.623 . 

0
-2.665 

,:,-. 

-3·50 

Al25 
••• i 

l/2+ [211) 0 .• 286 0,.421 00.810 -oo.02 
1/2+ [200) -00.259 ..00.592 ' -10.07 -oo.56 
1/2- [330) 0 ··2-354 -2.623 -2.665 . •3.20 

a) '!'be calculated V,Uuea for odd JDal!IS DUClei are based OD the quasi

particle picture • 
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