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1. Introduct ion 

I n recent yea rs t he Trunca ted Quadrupole Phonon Model (TQ FU ) 
/1,2/ snd the Interacting Boson Model (IBM)/ )/ baaed on the dynemi

c a l SU( 6 ) symmetry play an importa nt role in e na l ysing of the pro
perties of collective lo,,-lying s tstes in at omic nuc lei. Th~ ' ,;u:dl 
toniens of t hese models are expresssd in t erms of SU(6) a lgebra ge
nera t ora. The co l l ec t i ve quad ru pole ope rat ors of coordinatea a nd 
con jugated mo.mant a and their c ommutat or e f orm a cIoeed algebra " hich 
is isomorphic to the Lis-algebra of SU(6)-group. The physicel a saump 
tiona unde rlying the micros copica 1 cl.-;- i r Lj I)n of the TQ FU "' . i J l ,, 

nian hsve been fi rs t dss cribed in/ 1/. This ;- i_ L 0J~ " J' . wae " idely 
used for the t heor etical des c ripti on of transiti ons l nuc l e i/4/. But 
the TQMP parameters were chosen es phenomenologica l oneo . The I BM 
"8S f ormula ted as a phenomenologicel model and had a grea t success 
in spectroscopic calculations for msny nuclei/Sf. The equiva lence of 
the TQ P» and IBM on a phenomenologi cal l eve l was ea t abl i shed i n/fit 

Th e progre ss of t hese mode l using the phenomenological set of 
paramet ers in the theor etice l description of co l lective nuclea r pro
pe rt ies put an esse ntial ques t i on ebout the microsc opic celculation 
of these paramet era . The re i s a l ot of auch calculations fo r the 
IBY/?/ . These celculatlons a re ba s ed on t he mapping procedure of t he 
t runcated f ermi on s pace on t he IBM boson s pece. The crit i cal ana l y
sis of such a procsdure has been done i n/8/. More straigh t and con
sequen t "ay f or 8 microsc opic ca lcula t i on of parameters has baen 
suggested by the TQ l'M author i 1 , 4/. To r ealize t heir suggest i ons 
pract ically one needa to uss a c oncrete microscopic model i n wh ich 
the collective degrees of fre ed om ere di st1ngui ehed. One of such 
mode l a is the quas i partic l e-phonon model (QPM) / 9/. The QPJI JI runll to
nlan 1s expressed in t eT!lle of tha quosiparticle and phonon operstors. 
Tba s tructure of t he phonon opera t ors Is defined by so lv i ng t he 
random phase appr oxima t ion (RPA) equatlona/9/ . Tbe phonon opera tors 



and their commutators do not close the SU( 6 ) algebra. In this work 
we eho" that only a part of the QaI Hamil t oni an . including the mono
pole and quadrupole degrees of freedom under eome conditione hae the 
esme algebraic structure as t he TQPM and IBM lfLlIni lton ians . 

So we demonstrate t hat the QPJI llmnil t oniOll haa the SU(6) l ilnit 
Bnd CBn be used for mic r oscopic oa l cul a tions of the TQPK and I BM 
paramet ers. 

2. Ana lysis of the QPM Hamilt onian 

The genera l expression f or the QPM Jkwd~ toninn ie given in 19/ . 
We coneider a ca se of even-even sphe r i cal nuclei. Taking into account 
the monopole and quadrupole degrees of f r ee dom snd keepi ng the pho
non opers t ors which corr espond to t he first r oot of t he RPA equation 
"e "rit e the QPJI llomlitoniOJl in the follo"ing fono: 

. - _ + I( X(n) X(p))\ 9Y 
-+ 

J tf-1 -=JJ,;GJ:XjmC<;m -fYrn) + Yrp) ~Qy 

+ O~:i Q~A i ~ (-).J'(Q~l Q~~f + 02-/d Q~,)] - (1) r V(-J 
/'t- . )\ M.l JJi.l B . .) 

-2~ L m~) Q~;I t-~71i 4- I 'Y(r )' ~((J~J~;2)") th .c] 
/,7: ./J2 . T 

-( ~ )~{ . I (-) /' (- ) 0 . ' , B " .1 
-iO .~ /- ('£o~£1)ljsfl ~/l 'illy U;~/"D[JJth,}/,) LUJ).; 2//+ 

}d.lhJ., 
,/(7: 

+ (~C-~l)~~J~ 1f;~j~ f;lj~ 0J): 8(u~i;V')~c:(;;jf/l;/)]. 

Hel'1:l eX./: (rXim) end Q~ t (Q-?/' i) al'1:l the quae1partlcle and 
quadrupole phonon crea t ion (ann1biletion) opere t or e , tj is the 

s i ngle-quaslparticle energy . fj~/~ are the s i ngle-particle elements 
of the quedrupole operator, 'I r(-. 1s the combine ti on ot the Bogo-

V i'/.J
lubov transformation ooeffi cients, ~ denotes summation OTer tbe 
nl!'utron (n) and proton(p) states_ Tbe change ot T by - r _anll 
nH p • 
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Total expressions for X('1:) and "':1(<:: ) are given in 19/ . -;e o 
snd <£1 are the isoscalar and isovector constants of the qusd ru pole 

-quadrupole force s 
~+m2 + 

B(J,AJ)./)=LH (~ md2m2/Y')rXj· m ~j-m. - ( 2 ) 
m m!1 1 1 ~ 2 

1 

The operator of the first RPA quadrupole phonon has a usu~l form: 

. + ( ,{'. I +ri + J -( ) )'IIt' [ .] J /r) +
Q~ ~= 2~ "t~ J~

[ 

d.j~ ) 2 ~ -
-

';).z ~"~J 2;P ~ 4"/ . (3) 

.jl.i2 
To construct the SU( 6) l imi t of the QPM Hamiltonian "e heve to be 

convinced thst a mu lt itude of ope rators 6-;) ~ and BO; j.J.; V ) 
closes the SU(6 ) alge br a. In t his caee the Jscobi identities have 
to be fulfilled for t he ee ope ra tore. We ca lculate commutators Bnd 

receive 

[~) q;]=~ II - ~ (_/J+1,.B(j~J~/ fm)15(2e+j) '~ 
.!.tJ2i3 ( 4 ) 

e {-22 e]
(2/<cm/.2 v)[(-) tf· , 't·, -tf: · !f ·] .. ' 

}f/Z )3 )1 .j,j2 Jl)1 J.2 J3J1 

[ B(
. . ) f'/ ] '\f f '{-T ~ ~j~) if j3 2]

JIJZ; y< ,4v -=Ll:U ).;;I2j) ~(n+f) Cj2J-) L~ 'A)2 A 

-.f ./.J ( 5 ) 

U/ f;)3 ~jj+ ~h ~JJ + (-/~Q~ [(-)\jJ VV(jI)~;~) ' 

where j . ~j j j ) 2. ]
W6;)z ;>.)= :L(-J I >[2 

1 

~JJl ~ J~ Y;~jJ ( 6) 

JJ 

+ [ + JJ '\ - -/ C G7 rJ) ]
[ Q/ 

1 
Qv. Qu ::2];-LC, / Y'l t- :t;";r' 7 

(7 ) 

~ K 


C"~7 =- L C; L ('it 2.}iI I<'X) ( V' 2. Y/ /( £ ) 

K-=O ;;(=-/\ 

:1 



c =2 5- \ (~/ -Jf jj~' jj; ~ J(tiJI TiJ' J' ~J~ ) ' ~/' J'
2 ,L : L2 Z K J J l 1 L ~ T j;" J! /.2. J) J. (8) 

- y) , If- , tr' , ~-. 
J,12 ( );Jc J ~ I) . ), • 

1j. v~p =2 
~ 

1J1< L
K 

[(_/(l}I)/ I4 /;:X) (lv~/J( X J + 
J f( ' v r~ -I< 

-to (-/ 

,;J 

(2/ 2v/f( ,'r ) (2. j 01. 'i If-x) J 

7:, ' 2,' L (-)"-;' r;,' i: ~ j' ( '{; !.f f f. 
jlJl.hj~ l ~ 2 K }J}). J3)J. j.Jj~ Jjj~ 

(9 ) 

~ , f f ~/. ) " 
iJ J2 Jd 1 h J., h J, 

Deriving expressions (4)-(9) we keep terms inc ludin, the c ontri
bution from the first qued rupo l e phonon only, as in ref. 1/. One cen 
see from formulae (4 ) - ( 9) t het 

B{ij2 ;,'/)-= L X (jjji ;l))f) (5j,1' -[ QP: Q; J) ( 10) 
pa- jJlJ ' J 

Th e exact exp~ssion for X.fu (JI jz; )}' ) , "ill be done later . 
It i~ s~sy to cs lculete commutat ors [0)'Q'J) Q

j 
Q], [ O/ (), (,.ljJ, 

[O: [Q,q ] ] , et c " and to he convi nced that they close t he al
ge bra . To r e ceive the SU(6) algebra _e have to demand of a f u l f ilment 
of t he Ja c obi identi t i es f or any t hree ope ra tors A, B,C of a multi
tude under consideration [A, [B,C]] + [B, [C,A]] +[C .[A, B]] -: O. Aft er 
rather a tedious enalysis of all possible Jacobi i de ntities, one cen 
show that a demand for a fulfi lment of t he se i dentitie s lea ds to de
f inite condi t ions for t he phonon smplitudes/ 10

/: 

( 11)W()1 J~ ) A) '= 0 

.~ 

1JK: 0, k = O,l) 2) 1)" (12 ) 

C[ =C3 =0 (1 3) 

Co -:: C~ =Cit =C ( 14 ) 

( 15)[0;, Q; ]=[QV I()/ 1-::0 . 
Prom ( 1S) it is seen immediately thet the multItude of ope ra tors 
a nd t he ir commut a t ors bas only 3S terms wi t h zero traces: 

{Q~/); ,[QJ/ ~i~J} . Th is is the esse of the SU(6 ) slgebra. 
When using the Tamm-Dankoff me thod f or det errainin ~ t!'l0 :.I LI"UC t1Jrro " 
collective phonons , the amplit udes ~~j~=() and cond it iona (11), 

( 12 ) a re f u l f i l l ed automatica l ly (s ee f ormul ae (6) and (9». 
The cond itions (1 ' ) - ( 15 ) l ead to an essential simplif i cst i on 

of expresaiona f or the commutat ors (S),{? ): 

[Ct; JQVI Q; ] ] :; C ( ~ VQ; i- ~~Q; ) . (16 ) 

Prom ( 16 ) "e f ind 

[[0 , Q~ JJq" Q;]]:C (~ ~ [~,Q; ] "-~O" [(?f,ci; 1) . ( 17 ) 

Tbe right-hsnd side of tha commut ator ( 5) has no snnihila t i on phonon 
operators . Using t he Belie j ev-Ze levinski boson expansion method /11 / 
one can rece ive the Holstein-Prlmakof f repres ent a tion of t he algeb
ra (16), (17). Pollowin,/1 1,12/ we look fo r q/ j Q; a s II power 
se r ie s in i dee l quadrupole boson operatora e; j ~. The expansion 
coefficient s ere defined from t he r ecurrence relational 

[( '1]=2 
[X r;/ ytIJ J+ [X(tt~L)y{~ ji-.. .i- [X :1J y(~)J ~ l (n -J), 

where X~Q~ I Y~ [Q~J Q;], l =C (~"O; + ~rQ;) , 
.. J (',) (..)X( 
, y ) ~ are the n-th order terma of the bOBon expansion . 

~ 

As a reault "e bllve derived the following representstions of ~~ 

and ~ 
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(211.-3) II 
I' 1- h.(P + ~ e1-_ g 1- ~ .. .. (c ~ ., ) ( 18) 

2 n ! 'v l) V tv ~ J{ /" ./'" L.. 
n =1 

= e; /1- C ? t : f L ' 
--.,:----> 

(19)Q,,;:= / i - C f e.. (.v t~ 

with (-f)!(=1 . . 
The derived repreeentatione for Q;' , ~ coincide f ormally 

"i th eltpressioni 1,4, 1J/ for the Tamm-Dankoff ph onon opera tors. J0\·,·

l. .T ::", for the RPA phonon amplitudee 'fj;jz end !.fJ;tI~ there are addi
tional c onditione which heve a more general form than the onea 
the Tamm-Dankoff case. The existence of s uch condi tions is not 
vious. These cond itione are very eesent iel t or the mic r oscopic 
vati on of the TQP14 :; , i l l l'lIi,tl1 . Using t he weve fu nc tion of the 

of generat or coordinates in the following form: 

iCl):: fY'fPi}2 tX:; Q;J/0) 0- /0) =0 
one can receive the Dys on boeon representation for the algebra 

for 
ob
deri 
meth od 

(1 6 ), 

(1 7) (see ref./ 4 /). After the we ll-known orthonormalisetion procedu
re / 14/ we get again the exprees iono ( 18 ), (1 9 ). It is clear from 
(18), (19) that J/C has a sense of the maximal boson number N. 
To wr ite the .j 1 "v, L;.· '·l ( 1 ) in te rms of idea I boeons we must knOft 
the boson r epresent ation for B(;, h;)./') 

Ueing the fo rmula e (5), ( 10 ), ( Hi ), ( 18) and (1 9 ) we recei ve: 

XJY~ (JfJ~ II~tt) =A! ~~?-;::;;(:P)'/< /;.17)({j;j~ A)
c)
.-

. ( 20) 

~ V 5 'JJll '\ ( . "~ I/J < ) 

- ' 0 ;- v C h -lf d' L,...... YJdJ + / j1J~ , 


.1.1 
where 

J' ~)J{22 A j >- . - 1 ( 2 1)XU;) .) -:: '[ (-) J~ Jdl [(-) JillY1 JJ + ~h Y;~ h 
h 

Prom (10), ( 18)-(20), one can find 

6 

y 
( 22)B(;:J~; 00):: '01j~ f (Y:;~:3 + 0,)3) /2J~ + j . 

. . ""'-. 

( 2J )Baj~; ljf) := S X (;~)l2) [e;.' ® g21rJ/,} 

/I -+
Here }/: L 6)1 ffll is t he o~rator of the boson number, 

is a usual tensor pro/151 118;.=- (_(( , [«; ® §;' ]()P}
duc t . :/' :/ 


Let us consider t he ;-··" ..d l o l:i"J·. (1) 


L~+ rX ~ V)j+f 'Blj'j'OO) -=L ( !.f. ,2 + Y;~ ).,v (24)
Jm Jm J . Jh ))1 · /1 m J3 

Taking into account (18), (19), ( 24) and the QPM ralati one/ 9/ end 
making eome algebraic transformations for the . · ' ,-,i ~. t mj.c·. (1) we 

find: 

A _ Y( + +- . ;-;-:- ... ~ 
H~ hI) + h i )/+ h1. 'LJ-) tv ~-)J V(.V-,,,V )(voV-J-Y)+h.c.) t

il ( 25 ) 

+ h3 (L (-)v g; [e; ®~ ](2-V) Vy-/ '+ h ,C.)-t 
;' 

+ L V2L+ t'h~L[[g; @(5'; l(L.£,)({lCe:®&:l(L -A) ](O O)' 
vtI., L -= 0, );'-1 

whe re Ie =_~(X(rz) + X(P) )-=_s 
o i' ':f (II.) 1f(p ) y ~ 

- < ~

h j ~ tu- f[{£O+£f) (Gn -tGp) t- 2(~o -£i)Gh Gf>] 
( 26 ) 

~ 

h2. -= - fAt' 9/ h :: -~('~ + !iE-). 
3 ~b.Ai VYln) ';Y(PJ 

h"t.. :;: - ~- [:; ~}[{£L +£1) ((;~+G;) -+-2 (Xo -£J) &1t Gp } 
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G ~ f 'e- HX Z-
r -::: !.- j J ' (j:J~ 2) . ' 1'i ' , j 

Jt J~ h I.L J.l 

The :Ia. .. il t'JJJl .. 1 (25) is the known TQPII II(ll;]ll t oniru/ 1 ,4/ "hicb 
i s c onstructed of tbe SU(6) a l gebra generators. So we bave derived 
t he SU(6) limit of the QP14 ;lam.il l oni:!D and expressed the TQPIl Iilllnil 
tonian parameters through tbe aicroscop1c valuea of tbe QPM3umil to
nien. Note that W- 1s the energy of the f1rst solution of the RPA 
equation. The following relation 1s va l id: 

Go ~ L (Ei fti )('/1),''J' - 'P'). )
2. 

J:rh J ..l. I.L 1I:l-
As cen be seen from e oomparison of (1) with (25) t.he term with the 
coefficient ItJ in the TQPM . I:.unil t onluJl corresponds to tbe quaa i 
particle-phonon intersction of the QP14 ,wmiJ. tortian and tbe terms witb 
the coeffi cients h. ~t. correapond to tbe QPM ilrunil tOllian terms 

which are proportional to /3 {j~ j~ V)!3 (J~ j~,2./) , 

). Results of Calcul at i ons 

liOl"l we ca n us a t he der!ved r. ::1JreOU 1 0llO f or numerical ce lculs
tions. When doing the IBM caloulations/?/ the number of bosons N i8 

el.aye counted a s the number of valence part i c le or hole pairs. 
Within the TQPY Ii is calculated microscopicallY l 

(27 ))/=z
.( 

(see formulae (8 ) and (14». This is an essent ial adVan t age of the 
TQPK in a compar ison with the IBM. That is why it is i ntereating t o 
compare the results of the microscopic calcu l etion of N with t he phe
nome nol ogica l IBM va l uas. As has been mentioned above construct i ng 
the SU(6) limit of the QPK we derived add i tiona l conditions for the 
phonon amplitude 'i/, y> (11 )-(14). As ':j( and ~ are t he RPA 
phonon amplitudes with in the QPM, we have to cbeck fulfilment ot the 

conditions (11)-(14). 
As an example we consider the even-even Zn isot opes. We bave 

used the same set paramet ers for the 8axon-Woods potential and mono
pole pairing constants as in rat./ 16/. Tbe oonstants of the quedru

8 

pole -quadrupole interaction have been chosen so as to fit the calcu
lated reduced proba bilities B(E2) with expe r imental data for 2~ leve 1. 

'Ne give the r esults of our calculat ions for the pure isos ca lar force s , 
because includ ing of is ovector fo r ce s does not change our results in 
princ iple. The calculated and phenome nological values of the boeon 
number N f or Zn isotopes are givan in table 1. The experimental and 
t heoretical values for the 27 energiee u.r and E2-trans it ion proba
bi l1ties B(E2 ) are shown in t able 1,too. As can be seen from Lli..; t :,1 .. 1' 
the mi croscopic valuee f or N are i n s reasonable agreement wi th phe 
nomenol ogical ones. Let us note thet ueing fo rmula ( 2?) we ha ve cho
sen C-:::(2. • The ca l culeted coeffic i e nts C -=- and Z; 1: are show n i n 
table 2. We give the valuas of C ;::) tJ I< for even" only, beceuse 
for K "' 1, ) the ca l culate d coefficients C t::/l1t: ~ 10-14 and the condi
tions (1 2 ), (1 3 ) are fulf i lled wi t h a high aceuracy . It is seen from 
t a ble 2 that the condition (1 4 ) is fulf il led rathe r poorly. Alt hough 
the coafficients 'lJ x. (k.= 0 , 2 , 4 ) are always less ths n C i: they 
di f fer from zero not i ceab l y and the c ondit i on (12) ie not satis f ied. 
'/fe d i d not check the f ulfilment of the condit i on (11) bacause it na
t urally fo llows from t he f ulf i lment of ( 12 ) and vice versa. It is 
worth mentioning that the c ondition ( 14) for the Tamm-Dankoff phonon 
has been tee ted in raf . / 1) /. The res ul te of ref./ 13/ are simila r to 
ours. It was found / 1) / that the i nc l usion of the interaction in the 
particle-particle channel improved the situation slightly. In our 
calculations we didn't take into sccount this i nteraction. As we know 
from our calculation the inclusion of the isovector i nteraction 
improve slightly the fulfilment of the condition ( 14). So it is inte
res t ing to take into account both ef f ects ment i one d a bove. Aa on 
illuat ra tion we show in table) the resulta of micros'c opic ca l cula
t i ons f or the To m lI:uuil tunian paremeters in Zn iso topes . Theae para
mete r s can be used for spectroscopic ca lcul ations, but th is 1s not 
a goal of this pa per. 

4. Conc l uaion 

In this w orlc we have shown that t he Ql'I4 !!X1U t ,mi illl has the 
SU(6) l imit, whioh is constructed explic it ly. That enabled us to per
f orm microacopic calculat i ons of the maxima l number of bosous. When 
ccnstructing th e su(6) l i mit of the om we deri ved the defini t e oon
d i tions which had to be satisf i ed f or the quadrupole phonon ampli
t udes. The celculations pertormed have shown t hat the conditione de
r i ved were fulfilled rather poorly for the RPA phonon amplitudee. In 
our opinion the moat oonaiAtent s olut1on of the problem i s eo l ... ing 

t) 
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70 

Table 1. Maximal numbers of the bosons in Zn isotopes 

M8 ee Experiment RPA 	 Nnumber 
, Me V B(E2 ) ~fm~ <..tV , MeV B( E2 ) ~fm~ Calc . Pbenom. 

1580 0 , 734 1582 4, 26 4 

1,04 1310 1 ,04 11 12 4,95 5 

6B 1, OB 1360 l , OB 134 ) 4,17 6 

0, 89 1600 1,294 1600 2 , 69 6 

Table 2. Coefficients ( and 01< f or Zn isotopes 

Mase 
number C, C. C~ 1J o 1)2. 1J~ 

64 0,582 0, 2)5 0 , 49) 0 , 274 0,1 06 0,224 

66 0,401 0, 202 0, )81 0 ,177 0,081 0,154 

68 0, 262 0 ,240 0 , )87 0 ,125 0,09 ) 0,152 

70 0,01 5 0 , )11 0 ,5 )0 0,0 11 0,117 0 , 17 ) 

Table ). The TQPM hami ltoni an parameters i n Zn isotopes 

1I18 s s 
number hi h2. nJ h ~ 0 hu Ad 

64 0,70) - 1.86 -0.65 -0.057 0.0 12 -0.01 6 

66 1. 0)8 - 1.077 -0. 22 - 0.002 0. 0004 -0. 0004 

68 1.079 - 1.)87 0, 05) -0. 0006 0 - 0, 0002 

10 1.21 - 2 .099 -0. 836 0 . 08) -0.018 0.024 

J 0 

of tbe equation~ of motion wi t h additional conditions rather than find
ing of phonon Rmplltu~ea within the RPA. 

The a uthors O~ ~teful t o V. G. Soloviev, E. Nad jakov, R.V. Jolos, 
V••• Mikbaj lov ond V.Poa r f or fruitful diocuss i ons. We are indebted 
to V.Yu. Ponomarev for help in performing numerical ca lcu l at ions. 
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B 06~eAHHeHHOM HHCTHTYTe ~AepH~X HCcneAOBaHHH Ha4an 
BbiXOAHTb c6opHHK "HpamKue coo61JleHuR OH.HH". B HeM 
6YAYT nOMe~aTbC~ CTaTbH, COAep*a~He OpHrHHanbHble Hay4H~e, 
Hay4HO-TeXHH4eCKHe, MeTOAH4eCKHe H npHKnaAHble pe3ynbTaTbl, 
Tpe6yiOUIHe cpo4HOH ny6nHKaJ.tHH, 6YAY4H 4aCTbiO "Coo6iqeHHH 
OH.IH1", cTaTbH, BOW~He a c6opHHK, HMeiOT, KaK H APYrHe 
H3AaHH~ OH~H. cTaTyc o¢HJ.tHanbHbiX ny6nHKaJ.tHH, 

C6opHHK "KparKHe coo6~eHH~ OH~H" 6yAeT BbiXOAHTb 
peryn~pHo. 

The Joint Institute for Nuclear Research begins publi
shing a collection of papers entitled JINR Rapid Communi
cations which is a section of the JINR Communications 
and is intended for the accelerated publication of impor
tant results on the following subjects: 

Physics of elementary particles and atomic nuclei. 
Theoretical physics. 
Experimental techniques and methods. 
Acce l erators . 
Cryogenics. 
Computing mathematics and methods. 
Solid state physics. Liquids. 
Theory of condenced matter. 
Applied researches. 

Being a part of the JINR Communications, the articles 
of new collection like all other publications of 
the Joint Institute for Nuclear Research have the status 
of official publications. 

JINR Rapid Communications will be issued regularly. 

Kbrpt.rea r . , Bopouoa B. B. 
SU (6) - npep;en KBa3Ht.raCTHt.rHo-~oHOHHOH 
Mo,~:~enH a,~:~pa 

£4-85-494 

iloKa3aHo, 'ITO raMHnhTOHHaH KBa3H'-IaCTH'-IHO-~OHOHHOH MO,(IenH 
HMeeT SU(6)-npep;en, T.e. npH onpe,~:~eneHHbiX orpaHH'-IeHHax ero 
MOl!<HO npe,(ICTaBHTb KaK Bpa!llaTenhHblH HHBapHaHT, TIOCTpOeHHb!H 
H3 reHepaTopoa SU(6)-anre6phr, 3aMbrKaeMoH KonneKTHBHbiMH ~OHoH
HhiMH onepaTopaMH npH6nHJKeHJ-fll CnyqaHHbiX ~a3 H HX KOMMyTaTOpaMH. 
3To TI03BOnae T nony'lHTb MHKpOCKOTIH'-IeCKHe BblpaJKeHHll Mil napaMeT
POB MO,[IenH KBa,[lpynonhlffiiX ~OHOHOB, ~nll pa,~:~a H30TOTIOB ~HHKa 
TIPOBe,(leH MHKpOCKOTIH'-IeCKHH paC'-IeT MaKCHManbHOro '-IHCna 6030HOB 
H npoaepeHo BblnonHeHHe orpaH11'-IeHm1, npHB0.£1lll!IHX K SU(6)-npe,~:~e 
ny . 

Pa6oTa BhrnonHeHa B Jla6opaTopHH TeopeTH'-IecKoH ~H3HKH OIDU1. 

flpenpHHT 06'be,!ViHeHHOro HHC THTYTa ll,I:IepHbllC Hccne,~:~osaHHii, Jlyi>Ha 1985 

Kyrchev G, Voronov V.V. 
SU(6) Limit of the Quasiparticle-Phonon 
Nuclear Model 

£4-85-494 

It is shown that the Hamiltonian of the quasiparticle
phonon nuclear model has the SU(6) limit. Under some condi
tions this Hamiltonian can be represented as a rotational in
variant which is constructed of the generators of the SU(6) 
algebra. The collective quadrupole RPA phonon operators and 
their commutators form a closed algebra. The microscopic 
expressions for the parameters of the truncated quadrupole 
phonon model are derived. The calculation of maximal numbers 
of bosons and the test of the conditions giving the SU(6) 
limit for some Zn isotopes have been performed. 

The investigation has been performed at the Laboratory 
of Theoretical Phvsics, J!NR. 

Preprtnt of tne J01nt Inst1tute for Nuclear Research. Dubna 1985 


