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CMemuBaHne KOMIOHEHT C AN =+ 2 p nepopMHPOBAHHBIX
aapaX C HedYeTHHIM. UHCIOM HeHTpOHOB

B pamkax MOMeNH, yuMTHBawomedi napiee KOppeMsUiE CBEpXIpOBOASILEro
rula i paauMoneficTBie KBaduuacTHU C (oHoHAMM, {CLONbAymel OnHOYACTHY=
Hite SHEpTHU M BOMHOBhle (yHKUME MoTeHuualna Cakcona-Bynca, uayd4eHo
AN =+ 2- cmeumuBanHe B psie H3OTONOB Sm , Gd' . u Dy c HeueTHHM
upcom Hedrponos. [loxasano, UTO BIAHMOAEHCTBHIA KBASUUACTHI C (GOHOHAMH
CymeCTBEHHO yBelMUMBAT HHTEpBai IO Ba =+ B KOTOPOM IPOHCXONHT
AN = +2 -cMelwnsaHne, IO CpaBHeHHIO C GNHOYACTHUHON MOMeNbIOs”

/

MpenpunT O6be/MHEHHOTO MHCTHTYTE SfiepHBIX UccaefoBaHHi.
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Gareev F.A, Fedotov S.L, Soloviev V.G. E4-5877
AN =+2 Mixing in Odd-N Deformed Nuclei ' .
The AN = £2 mixing in a number of the Sm , Gd and Dy,

isotopes is studied in the framework of the model taking into
account the superconducting pairing correlations and the quasipar-
ticle-phonon interaction and ‘using . the Saxon-Woods single—particlé .
energies and wave functions. It is shown that at deformations '
B,y = 0.30-0,33 and B,y = 0.04 it occurs a strong mixing .of the fol-
lowing pairs of states: 1/2" [200] , 1/2" [ 600] and 3[27 [ 4021 ,
3/2,+ [ 651]. The results of calculations of the energies of these
states. and the wave function N=4 and N=6 components are in rather
good agreement with the corresponding. experimental data, it is shown
that the quasiparticle-phonon interactions lead toan essential increase
of the AB, interval in which the AN=+2 mixing occurs as compared

with the single-particle model R
' Preprint. Joint Institute for Nuclear Research.
Dubna, 1971 '




1. The Nilsson potential 1.2/ is widely used for the description
of the aQerage field of deformed nuclei. The single particle states
of the Nilsson potential are described with the quantum numbers
K [Nn, A 1 ( K is the momentum projection on the nuclear .
symmetry axis, 7 "is the parity, ¥ is the principal oscillator
number, 1, is the number of oscillator quanta along the symmet-
ry‘ axis, A is the projection of the orbital moment on the nuclear
symmetry axis), Between the eigenstates with AN=0, +2 there are
non-zero ‘Nilsson potential matrix elements, However, usually the
AN = +.2 matrix elements are ‘neglected,

In the past.years the average field of deformed nuclei is:

successfully described with the Saxon-Woods potential / 3_5/‘, the
single~particle states of which are characterized by the same .. .
quantum numbers K7 [N n_ A1 .. In calculating the ‘sirvlgle-particle
energies . and . the  eigenfunction account is taken of the terms.
between the states with AN = + 2 , |

* There:is an experimental evidence for the existence, in a
number of odd deformed vnuclei of the rare—eérth regioﬁ, of the

states the wave functions. of which contain a considerable mixing



of the components with N= 4 and N = 6 (see refs. /6_8/)" A large
mixing of the AN= +2 components should be observed in those
odd-N deformed nuclei for which the qua51—1ntersechon of the

AN=+2 levels occurs at their equxhbrlum deformations' and near

the F‘erml surface energy. The small admixtures of the AN = +2
components are actually contained in all elgenfunctxons of the
Saxon-Woods potentia].‘In ref, 19 they are used to explain
N-forbidden beta transitions. ‘

‘The analysis of the AN=4# 2 mixing was first performed

in works / 3 / on’ the basis of the Saxon—Woods wave functxons.
In ref, f10 10/ it is indicated that the introduction of the,hexadecapole

deformation /340’ to the nucleus shape is important for the

AN =+ 2 mxxmg. In works /,11-13/ the -influence of the AN =4 2
interaction on the spectroscoplc factors in the (dp) and (dt) reac-
tions is studied on'the pasis of a simpler model: the expansion ’
of the average field  potential in the  Taylor series, spherical -
spin-orbital” mteractlon, etc. In ref. 14/ it is. shown that the quasi-
partlcle—phonon interaction affects strongly the AN =+2 miscing :

in odd-A deformed nuclei. .

In the present work, the AN =+2 mixing is" calculated for a.

number of odd—N deformed nuclei for two pairs of -the states: ,
1/2" L4001, 1/2*1 600 and af2" (407, 3/2¥[ 651} . The Saxon-. '

Woods single-partlcle energies and wave funchons with the -

d eformed spm—orbltal interaction and the hexadecapole deformatxon‘: p
B4o are used in the ‘calculations, The nonrotational nuclear ‘
states are calculated taklng into account the quasx—partlcle-phonon
mteractxon. It is 1nvest1gated how the mixing ‘of the " components i
N=4 and N=6 depends on the deformation parameters” - B2o o
and By and how this mixing is affected by the quasiparticle-- e

phonon interaction.



-2, We éonsider the behaviour- of the Saxon—Woods single-
particle energies and wave functions near the quasl-mtersectlon
of the states 1/2 [.40d, 1/2*[600] and 3/27 402), 3/2'1 6513,
is known, when the AN =+ 2 mixing is taken into account the
single-pérticle le\}élé with the safne K" . values do not
mtersect ’I‘he mterval of the closest approach of two such levels
is called the qua51—1ntersectlon. ' ’ "

We ass’ume that’the nucleus shape is described by the

function =

(0,60, R

R(0,¢) =Ro(l+,80+§ E ﬁv#‘YV’l
where Ry is the radius of sphérical nucleug; Bg is a constant
intfoduced for the nucleus. voiume to be conserved 10/. "Il‘he
experimental data and calculations show that in the region J

153<4 < 163 the parameters By, are as follows:

,‘»

B = 030, By - 0.04, Bw By =B, =0.
In the case of the Saxon-Woods potential the Schroedmger

equatlon is

=LA« V(R) (D) +v(‘) E ¢ (3) =0, . (2)
where ‘
V(#)ae — Vo . S )
’ Tsexpl a(r —=R(0))]} P
V. (F)=tk(PxE, VYD, o (39

s ‘
Vc( :) is the Coulomb term. The calculations for the neutron

system for A = 155 are performed thh the followmg values of
AP, Vo = 48.2 Mev,

the parameters Ro =1, ?4.10 . ‘
k = 0.39 ;I.O -26 cm2, ¢ = 18 1013" qrh_l; Compared with the



results of ref, 15/ the parameters have been refined slightly and

the accuracy of calculatlons has been 1mproved (increase of .the

‘matrix rank).

Following ref. I5l we write the solution for eq. (2) in the

. form

> -q q ) T PR N
A ¢ (r)= n%l °J:¢nl; (r) : - S (4)
Enll . ¢ nll being the 'single-particle energy and the eigenfunction-
of the Schroedmg,er equatlon with sphemcally—symmetmc potentxal

v(r) (by gqo we denote the quantum numbers of a smg,le—par‘ucle

state, o =x1 ). We insert eq. (4) mto (2) and g,et

,(‘E"‘le: -E )G"Z +’EZ a /z/ (¢HZI lV[qS / )='0, (5) .

where VY  is the difference between the axial—symmet.r'ie and
spherically—symmetmc Saxon—Woods potentlals o

The wave function (9) for a state w1th posmve pamty is

rewntten m the form .

1/2 oov/z ot »..,

= : 9 N-= 9 ' L
¢>q (r) aoo (N )4) Za (N 2)(}302, + ©)

+n%l‘ °n‘llll(N=4)‘P‘:l +% “n q (N- 6)¢l’4 T
The.normaliz'éﬁon; eendition is ‘
R o 2 2
Rk m¢‘~(’r)(dr) Telagys (N=°”+n%f Laf, (N=2)1+
)

]

+{- [az (N 4)] +2[a ol (N—6)] +

”—d (q)+d (q)+d (q)+d (q)+ T »



i.,e. the wave fuhctions contain the components with N = 0,2,4,6.,..
though in most cases one of the components dz (q) is predominant,
For the states with negatlve panty the expansnon (?) contams the
components with ~'N = 1,3,5, . ..

We consider the mixture of the N = 4 and N= 6 components
for two pairs of states 1/2"[400], 1/2'[ 6601 and 3/2*[4021,
3/2 [651] near their quasi-intersections. At the bottom of fig.1 the
" behaviour of the 3/2" [402]and 3/2" [651] levels is given as a
function of B, . , for g,,= 0 and B, = 0.04. In the quasi-
intersection interval the! levels cannot be assigned quantum
numbers [Nn Al ., The wave function structure before and after -
quasi-intersection is such as if the intersection has happened.
Therefore the upper curves at Bzo" 0.30 are assigned thé
quantum numbers [651] and for B = 0.33 - [402], At the top of
fig. 1 the values of d and d: are given for the state 3/2+ [402]
for B,,= 0.and Byo= 0.04. It is seen that for-B ,= 0 these
components are mixed in a very narrow interval AB,, and for

B4 = 0.04 this interval becoms wider, k |

For the other pair of states 1/2* [400] and 1/2*[660]table 1
» gives the single-barticle energies E(q) , E(q’) -, their differences
and the components. : d2~ and vdz as functions of B. for

Bw: 0 and:: Bio, 0,04, It is seen from the table that a large

mixing of the.: N =- 4 .and  * N=-6 components occurs in the mterval
ABz 0 0,01 near the quasi-intersection. The mixing interval AP 20
is somewhat -enlarged. w1th mcreasmg hexadecapole deformatlon
parameter B4, . ‘

The investigations of the solutions of the Schroedinger -
equation for the Saxon-Woods potential have shown that the

quasi-intersections of the levels with the same K" and the



degree of the AN 42 ’ mixing depend strongly en'the po‘t‘entialr
shape, 1ts parameters as well as oh the accuraey of solving -
the equatlon. Therefore the study of the duasi—intersections will
make it possible to improve . .the shapeef "the average potential

and 1ts parameters.

3, We consider the interaction of quasiparﬁcles‘with phonons

in odd-N deformed nuclei. Following 6/, when the two. single

particle states q' and gq, with the same . K7 are described

mmultaneously, ‘the wave function is written in the form:

¥, ‘(K"'.q',qz)-_-N‘(q,‘,'qz)\/—l.z: ;ii 2,(q1}a;a+£, (qz)a‘q;a +

Api . ‘ . : (8)
(Ap”‘l‘ oo

qqqﬂ/q

+ 3 X D
q 172

Api

where @, (Ap) is the. phonon ’operator of multipolarity (Ap)

a:o - is: the quasiparticle productlon operator, v is -the wave

function of the ground state of an even-even nucleus,

~ Owing to the fact that .in .the quasx-mtersechon interval the
single-particle states cannot be assigned the ‘asymptotic’ quantum
numbers [an/\], .the quantum numbers -of the wavefunctioh -
of the upper levels are denoted by ¢q ofand the lower one —fv.by q‘b'
Therefore we rewrite the wave function (8) in the form

¥, (K"q,.9, )= N (9,00 )\}2_ 5 (8 ,)a] 42,,('4,,)@; e

! b7 ;

G oat
+A#21 % PQ,qzq 0 %0 Q 1 (ML) A



and write the normalization condition (8) as.

Ni(q,,q,)120(q )+ 8] (q,,)+7-2 5 (oq?‘:”qo Tl )

q0

The secular equatlon which defmes the energ1es m, of the

ground and excited states of an odd-N nucleus are of’ the form
wl(‘qa '\qu)-(_e,(’q*‘n‘;):’n I) X WI‘(qa’ qb)
=0, (100"

- W' ’(q,: qb')t“" j ) i wl(qb'qb )f(>€.(1‘75',.)f’7vl)” |

™ (q, 908 M(q,q)

r

Yo,9 Ya,a
’ Yl()\p') ”t(q)+(b')’.‘ - ",

re W . =Ls
where (a,.9,) 4/\#1’5

i is the number of the secular equation root, for 'the'remain'ing
‘notatlons see ref. /16/ ' T 4
In each nucleus the least value of 7, (K )v :17,: . lS the
energy of the ground state, the excited state energles are defmed ’
A by the dxfferences 7, (K ) -7 The quantxtles‘ £, q.), £, ‘(qb )

and N (q’,q ) are

@ (q)=1 ~_': ,wi‘(q,\:qb)‘ ;
I. e "w};(q.,"q.,‘)f-(‘(q,)‘77,') ’ ) I
o s e oy
£(q )=l - — Wolageay) o0 R
9,)=1- - ,
PO W (agie, Vg )= )
-2 2 o ' A,ﬁu : (2‘
N (q ,a)=20 )4 £f‘(qﬂ"})+-§-‘)\57»£‘ e (19
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The contributions 4to the - normalization condition (9) of the one-
quasiparticle components g and g, are
2 . ) . X . - . /| . 2 N

cal. =(Nl(q1'q2)£l (qa»' (13)
2 : 2
c = : ! ¢
pi=(Ni(a e, ) gl(qbl)

According to eq. (6) the wave functlon of a single—particle
state consists of ‘the sum of terms with’ dlfferent N . We take \
mto account thlS fact when determining the contribution of the terms
with different ‘N to the normallzatlon condxtlon (9). Usmg expressxons
(7). and (13) we: find that the contrlbutlon of the terms with N= 4

and- N = 6 to the wave function normalization (8) is of the form
: . “z E : ~ L 2 . 2 o \“ 2 2 . 9
Py (a1:9 )=C_, d (q )+C“ d4,(q‘b),

va(q q)Czd(q)+c 42(q,)" a9

s

Thus, smce the quasxpartlcle-phonon 1nteract10ns lead to
a mxxmg of the sm:ﬂe-partxcle states they may cause an essentlal
redistribution of the’ values of the components N and N tz 1n odd-N

nuclei compared' w1th the smgle-partlcle model

4. The energies and wave functxons of the first . and second
nonrotational- states are calculated for a number of odd-N deformed
nucle1, taking . into account the quaslpartlcle-phonon 1nterachon
The calculations are performed with the smgle—partxcle energles
and wave functions of the Saxon-‘Noods potentlal for. A = 15.: at -

B 4o = 0.04 and at B, in the interval from O. 29-0.34, For each
value of B the’ phonons O (\n) are calculated with the values

of the constant K"\’ as in ref 15/ The results of calculatlons

10



are glven in tables 2 and ‘3, The energies and the contributions
of oneQQuasiparticle components P, and- P, ' are given there: -

for the two first roots, (i = 1,2).

. We study the - effect of the quasmartxcl&phonon 1nteractlon
on the N = 4 and N, V=; 6 component mixing.' To this end we
compare table 1 for /3 = 0, 04 w1th table 2 and supplement them
with the data for B o= 0 29 and 0. 34 For the deformatlon
B o = 0.29 the AN_+2 m1x1ng is small both in the single-particle
model and 1n the account of the quaslpartlcle-phonon interaction,
The exceptlon 1s 6'Dy in W‘thh for: ﬁzo‘ O 29, for the first root .
7, (1/2 )-17 754 keV, P“"-‘ = 0.19, P“ = 0. 41; for the second

" one n, (1/2*) ,, = 852 keV, P,, = 0.45, P, = 0,15, For the
deformatlorn ﬁ = 030 the AN =32 mixing is ‘small in the
slngle-partlcle model somewhat larger in the nuclei calculated by
us and large enough only in '61Dy . For ﬁzo = 0.31 the AN—-+2
m1x1ng is strong 1n the slngle-partlcle model and in all calculated
‘nuclel. F‘or Bzo = 032 the AN=12 mixing in the smgle—partlcle
‘model and 1na number of nuclei is not large though in 157 Gd ’

» IS’GJ and 'S’Dy‘ it is notlceable. At Bzo = 0.33 this m1x1ng is
small in both the smgle—partlcle model and in most nuclel, even
though it remams consxderable 1n'63Dy

‘ ‘ In those nucle1 for Wthh the qua51—1ntersectlon occurs near
the F‘erml surface the followmg partlcularlty is observed for the
,ﬁrst root at Bzo = 0,30 the’ component P“‘ is predomlnant at
ﬁzo.‘v= 0.31 P ] P“ become close to each other; ‘at"

B2o = 032 P6, 1s larger than P, , a leo =.0,33 the compo-
T"nent 'P“ .1s predommant and at /320..- 0.34 of predomlnance is

i the componeni ‘P“. That 1s as Bzo 1ncreases the components -

11



N = 4 and N = 6 are mixed, Then the mixing becomes
weaker: and -an exchange of large  components between
two quasi-intersecting levels = follows. This particularity

is due to the change of the position of the chemical potential

with increasing, Bio - It. occurs in 153 Sm ‘, '5% Sm 155 Gd and

57py . Thus, for B, = 0.34 in %264 '(":,(352”'%‘“ 105 keV,
P,, = 0.62, Pg = 0.27, n, (3/27)-n, = 158 keV, P, = 0.34,
P, = 0.52; in '57Dy—(1; (3/2*)- n ) =95 keV, P = 0.91, P, = 0.03,

71(3/2+)-_71F= 208 keV, ‘P‘2 =006 P, =o74

At the deformation - g8, 0= 0. 34 in the smgle-partlcle model
there is no strong, AN_+2 mlxmg,, and in some calculated nucle1
this mixing is con51darable. Thus, m Dy 7, (3, 2 )—71 —-191 keV

P, = 0.67, B, = 0.04; 1,2(3/2 )-7, = 420 keV,  F,= 0.08,

41 42
P = 0.59.

“ Thus,  the interaction of qua51part1c] es w1th phonons leads
to the AN =12 mixing mterval bemg, wider w1th respect to /320 e
In’ the cases when a small component exceeds 0.1 fraction of a
large one the mixing 1nterval in. the smgle—parhcle model A}%o 0 01
taking into account the quaa—parhcle-phonon mteractlon Aﬁzo 0,03
and for some nuc1e1 much more. If the interval Aﬁ was very
small as .in the Nilsson:potential calculatlons w1thout the account
of the - quasnpartlcle-phonon mteractlon then the probablhty of k
experlmental observatlon of the AN_+2 mlxmg, -would be very
small, smce 1t is unllkely that the value of the equlhbmum deforma-‘
tion falls jU.St W1thm this narrow. interval. v

The qua51-part1cle—phonon mterachons lead to the etate

structure bemg, more comphcated with - mcreasmg exc1tatlon ‘energy,
W'thh leads, m turn, to a decrease of the total contrlbutlon of two ’
one-quasiparticle corﬁponents. It should be noted that at “an exc1ta-‘

tion energy of about 1 MeV the-AN=t2 mixing is considerable,

12



4 The compartson of the results of calculattons w1th expertment
is somewhat dtfﬁcult since in the calculattons the Cortohs force
is dtsregarded I—Iowever, the Coriolis force does not chang,e
practtcally the energy and the Wave functtons of the nonrotattonal
‘ states 1/2 [400] and 1/2 [660] Accordtng to refs, (17 18/ ’
nuclet with' the neutron number 91 the Cortolts forcve gtves an
admlxture to the 3/2 3/2 [651] state of about 10% and to the -
state 3/2 3/2 [402] of about 1% of the component 3/2 1/2 [660].
Such admtxture leads to a dtsplacement not exceedtng 50 keV.,
Thus, the effect of the COI"lOllS force to the AN 1._2 mixing is
small for the ground state of rotational bands and it should be
taken into account in studying the rotational states.
The results of calculation of the relative components. with
N = -4 andN =6 is in satisfactory agreement vtlith~‘e$:perimental
data “for the follovﬁng‘deformations: for - K"= 1/2 “and’ 3/2+5 states ’
in " $m" for * B,, ="0.310 in '"°Gd for 5 = O. 305; ‘for K7 a1/2*
states. in '*%d for o= 0.305, in'“Dy for Byo = 0.305, in * Dy”
for By, = 0.300; for K" '= 3/2% States in’ Dy ‘for }320 = 0,315, in
"5’y for Bro = 0:320, in'' Dy for B,,= 0.315, in'®Dy for
B = 0. 335 That is, the relative’ values of. the components P,
ard P are correctly described at g8,/ deformations somewhat '
,‘larger than the equilibrium deformations of ' the neighbouring even-
even nuclei, At g, = 0,30 for K™= 3/27 states ml”'Dy . ,uDy; '
and '63Dy the calculated values ‘of - P ¢ and :P "~ for the lower
state well describe ‘the- observable components of the upper 7
state and vice versa; = Y ’ ' R
“The calculated values "of ‘the energies of the first and second’
KT 1/2 ‘and’ 32" “states are somewhat smaller than the experi-

mental ‘ones. In ‘Some nuclei this différence 'is not large:, in others,



hke ‘ 'Gd ' Dy it is noticeable, The calculated energy differences
between the first and second K"-= 3/2 or 1/2 states desrlbe
rather we11 (w1th1n the accuracy of 10—40 keV) the appropnate
experlmental data, The exceptlon is the sphttmg energnes 1n Sm .
The resu.lts of the present calculatlons for K™= 1/2 and
3/2 states dlffer notxceably from those obtaxned in ref. 1 / This -

difference is due to the fact that here the Saxon—Woods potent1a1

patameters are shghtly altered (Wthh leads toa small change in
the energy and the structure of other states) and the calculations
of the correspondmg smgle—partlcle states are performed more

accurately (wh1ch 1s essentlal for states near the1r qua51—1ntersec—

tions).

5, On the basis of the, calculatlons performed we may draw -
' the . following conclusions, concerning the mixing of states 1/2 [400]
1/2 [660land . 3/2 [402], 3/2" (651 in the Sm, Gd and Dy lsotopes
with' an odd number of neutrons. :

1, The N= 4 and: - N= 6 components of the Saxon—WoocL,
wave functions are strongly mixed: in. the interval Aﬁzo= 0.01 near
the quas1-1ntersectlon of -levels, the 1atter being essentially larger
than" the mixing 1nterval of the Nllsson wave functions,

2, The. mlxmg interval AB,, increases slightly with lncreac‘mg
hexadecapole deformatlon _parameter._

3, The study of the. behaviour ‘of the smgle—partlcle levels
near thenrp quasxfxntersectlon makes it posstble to 1mprove the
shape and the parameters of the average field potential,

) 4, The- quas1—partxc1e-phonon mteractlons lead to & ‘broadening
of the . AN= +2 rmxmg mterval up to Bzo’ 0,03. ThlS fact .makes

it possible to observe experimentally the AN .=t2Am1xtngi_ effect.

14



5, ’I‘he qua51-part1cle-phonon mteractxons lead to. the change
of the ‘N = 4 and N ; 6 components as compared with the
smgle-partlcle model, in a number of nucle1 this change be1ng
cardinal, '

' 6 ’I‘he calculatlons performed with the Saxon—Woods smgle-
partlcle energxes and wave functions, takmg into account the
superconductlng pa1r1ng correlatlons and the qua51—part1cle-phonon
interactions . give a rather good agreement of ‘the experlmental data N
on the AN—+ 2 m1x1ng and on the energles of these states. o

F‘or a further progress in the AN_+2 m1x1ng studles a larger

amount of exper1menta1 1nformatlon is needed

In conclusmn we express our gratitude to S.P.Ivanova and
' ‘iL.A.Malovfor their help and . fruitful discussions,” N,Yu. Shirikova for

the assistence. inrelaborating the routine.
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Table I ‘
N =4and N =6 Component Mixing Near the Point of Quasi~

Intersection of 1/2*[660] and 1/2“[400] States in the Neutron,
Scheme w1th A 155 . . .

:7§20 ~ 0,300 0.305 0.310  0.312 0. 315 0,320 0.325:‘0.330‘

ﬁ4o

B(g), MeV -3.524, —8 552 -8. 549 -8.528 -8, 485‘—8 403 =8.317 -8.,226

d‘{y} Q_ogs 0. 190, 0.628 0.796 0.903 0.950 0,961 0.965
d,’—@) 0,856 0.766 0.%45 0,184 0.080 0,035 '0.024 0.020
E(¢), MeV -8.772 -8.695 8,649 -8.,649 -8.661 =8.691 -8.725 -8.751
di(g) ~~ 0.937 0.844 0.409 0.240 0.132 0.086 0.074 0.071
: d“{g,) ©0.052 '0.138- 0.558 0.718 " 0.822 0.866 0.876 0.878 .

E(4 )-E($')0.248 0.143 0.100 0.121 0,176 0,288 0,408 0.525 -

L 40,;(?

B(g )MoV -8.228 -8,266 -8.295 -B.295 -8.267 —8.188 ~B8.103 -8.012

df(¢) - 0.058 0.078 0.220 0.454 0.810 0,927 0,944 ~0.949
dtz) 0.902 0.880 0.743 0.516 0,172 0,057 0,039 0,034
E(@),MeV —8.549 -8,465 ~8.389 8.370 =8.369 28.399 -B.434.-B.468 -
' d‘(g} . 0.954 0,934 0.795 0.560 0,206 0.086 0.070 .0.065

df(g) ~ 0.027 0.048 0.184 0.412 0.754 0.868 0,885 0.888
E(g)-E($0.321 0,199 0,094 0,075 0,102 0,211 0,331 0.456
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Tabl e

of 1/2+ [#00] and 1/2*[660] States at 3= 0.04

2
N = 4 and N =6 Component Mixing Near the Point of Quasi-Intersection

Sro=a3L

- /%,=433

- Nuclei S%o= a3/
14)-2-| Puc | Puc P | Fac (00670 Poe |0\ Oulth) 2 Prg: | Par
. L tKker ||| xev (% |l ke Yo Yol wev |che ) .
53gy | 54 |9 |67) 58 38 |35| 45 o 1] 98 |7 |62
21736 [73 | 6| 325 2 |34 338 P4 |6| 432 |81 3
' 55sn 1| a01 |8 [68] 447 w1 |35|. uss s ka 496 |5 |51
' 2|83 2 | 4] 654 W1 |36 622 po hol 567 k2 |20
5%6a 4| 120 | 8 |ea[114 |37 |34] 13210 [60| 163 7 |e2
2| 342 |67 | 4259 |41 {33] 28073 | 6| 257 |80 | 3
157ca 1| 480 | 8 |68] u9s 40 | 33| 436[29 |u4| 437 |75 LR
2| 634 |66 | 4| 586 |37 |34 493 50 23] 619 |8 |64
15954 1| 713 | 7 [e2] 737 o 130| 715 k1 |es| 70 Jes | 4
o 2| 894 (63 | 4| 866 |33 |Z4| 796 |32 |36| 806 |8 |60
s61.. 1| 812 |65 |38 817 |52 [18] 72556 | 4| 690 |60 | 2
8 2l052 54 | 3| 922 o3 |28 e78 (6 |37 sae |4 [uz
57 1| 201 |15 |62| 131 [35 |32| 123|9 [s6| 185 |7 |56
Dy 2] asu |61 13| 243 fo |32 2s5p1 | 5| 251 |77 3
159 4| 469 | 7 |es| wus P58 30| 495 b5 |25| 490 |1 | 2
- DY 20516 |59 | 5| 520 [33 |52 5408 |39 530 |6 |61
161 4l e us |23 539 [y 26| 533 | 2| 365 6 | 1
D7 2| 780 |27 |36| 736 P8 |31 7535 |51] 781 |4 |49
163, 1| 783 |5 [33] 588 P9 |24| 450 f11 (43| 374 [16 |41
2l1024 54 | 3| 833 po |27] 67260 | 8] 586 [47 |12
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Table

3

section of 3/2*[402] and 3/2*[654] States at ﬁwg 0.04

" N=# and N=6 Component Mixing Near the Point of Quasi-Inter-

50=0+30 B 070431 [55g=0.32 ,0°0+33

Noslel| & bpgp | Prc | Pc|adile| A | b bed Pec | Pc\aie |Ac |4
Kev [ o (% | Kev (eofe |% |kev | % |9 |ker |9 lep

153, | T | 46 |6 e | 6 p2 le2| 10 f35 fug]| 46 s les
2 [543 By |4 (264 e |0faus (58 [s2]a15 o 2

15 | T |27 |7 [7 a1 p3 le0|2I3s 40 sk |260 B9 fh5
' 2 |68 9 |4 |41 g6 |20[476 [SI [36]376 P |4 -
155 |1 | a1 |8 |] o s |eu] ¢ |3 Jur| 8 e fes
G |2 |25 |5 [5e20 4 |er|2r2 |56 |s2) 157 Py |12
57, | L |25 |9 |mecs s [53| 2tz [us [s8fasl po-fes
2 527 |72 |e|u8C |58 [25]| 436 (45 [40| 447 P9 |53

as9 .1 |w7m 7 ferfars fou [scf 317 [ar [33f 468 58 [e8
Ga| 2 Joms |1 | 5|79 s |23[ 67 [4T [40| 6sc ps5 |52
1 [T [72 |8 [es[ess [or [ua]ser a7 [15[ 438 6 [ 7.
S 02 feer 67 | 6|93 |50 |27] soo a9 |suf w7 iz Jez
w7 [ [ 8 i [m] i o [ srofso [ao] a5 s s
‘2 {165 |m | 8|I88 - |57 |27] 183 |50 |37| 198 | |19

159 | I [235 [9 [es[asc TJes [ue| 2s0 [u2 [33[2u3 Jou [17
Dy | 2 w1 69 | 8|420 sz | 27| 397 |s0 l40| 390 o3 Is6
1, | | 5% [27 [stfuor ez 33 422 56 1] 343 [ |3
T2 |es7 |s1 |e8|es8 |43 |37 628 |a4 |s5| 627 [w4 [70:
163, | 1| 73 |10 [es[ 543 [z2 [usf 522 |51 [54] 232 Jou uo
2 |97 4 |8 &5 [s0 [22) 680 |40 |29f 431 7 a1
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j”"ﬁFig*._ 1, B30 dependence of the components di and dsz for the

ey 3/2"[ 402] state (upper part of figure) and the position of the
7 single-particle ‘levels 3/2*[402]and 3/27[651] (lower part of figure)
in the region of their quasi-intersection for B4o= 0 and B4o=0.04;7ff ‘1
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