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Patterns of the ground states in the presence of random interactions: Nucleon systems
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We present our results on properties of ground states for nucleonic systems in the presence of random
two-body interactions. In particular, we calculate probability distributions for parity, seniority, spectroscopic
(i.e., in the laboratory frameguadrupole moments, and discusslustering in the ground states. We find that
the probability distribution for the parity of the ground states obtained by a two-body random ensemble
simulates that of realistic nuclei withA=70: positive parity is dominant in the ground states of even-even
nuclei, while for odd-odd nuclei and odd-mass nuclei we obtain with almost equal probability ground states
with positive and negative parity. In addition, assuming pure random interactions, we find that, for the ground
states, low seniority is not favored, no dominance of positive values of spectroscopic quadrupole deformation
is observed, and there is no signetlustering correlation, all in sharp contrast to realistic nuclei. Considering
a mixture of a random and a realistic interaction, we observe a second-order phase transition for the
a-clustering correlation probability.
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[. INTRODUCTION The purpose of the present paper is to focus our attention
. . . . on some physical quantities in the ground states which have
It was discovered in Ref1] that th? dommance of SPIN" " hot been studied yet, specifically parity, seniority, spectro-
zero ground statef® g.s) can be obtained by diagonalizing .o quadrupole momentise., measured in the laboratory
a scalar two-body Hamiltonian with random valued matrlerame, and a-clustering probability. For realistic nuclei,
elements, a so-called two-body random ensentBEBRE)  a5e quantities show a very regular pattern. In this paper, we

Hamiltonian. The 0 g.s. dominance was soon confirmed inyh4|| giscuss whether these regular patterns are robust in the
Ref. [2] for sdboson systems. This feature was found to bepresence of random interactions.

robust and insensitive to the detailed statistical properties of As is well known, all even-even nuclei have positive-
the random Hamiltonian, suggesting that the 0 g.s. domibarity ground stateg.e., 100%, whereas the ground states
nance holds for a very large ensemble of two-body interacyf nclej with odd mass numbers have only a slightly higher
tions other than a simple monopole paring interaction. Anyonapiiity for positive parity than for negative parity. Odd-
understanding of this discovery is very important, becauseqqy nyclei have almost equal probabilities for positive- and
this observation seems to be contrary to what is trad't'onal%egative-parity ground statés-50%). The statistics for the
assumed in nuclear physics, where the 0 g.s. dominance &ound-state parity of nuclei with mass numbes 70 are
even-even nuclei is usually explained as a reflection of atymmarized in Table I. As the first subject, we will study the

tractive pairing interaction between like nucleons. round-state parity distribution using random interactions
There have been many efforts to understand this observg— partty g '

tion, but a fundamental understanding is still out of reggjh

There are also many work#@] studying other robust phe- TABLE I. The positive parity distribution of the ground states of
nomena of many-body systems in the presence of the TBREomic nuclei. We included all ground-state parities of nuclei with
for example the studies of odd-even staggering of bindingnass numbeA=70. The data are taken from R¢§]. We have not
energies, generic collectivity, the behavior of energy cenlaken into account those nuclei for which the ground-state parity
troids of fixed spin states, correlations, etc. was not measured.

Counts Even-even Oda- Odd-odd
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SElectronic address: yosinaga@phy.saitama-u.ac.jp tentative(-) 0 126 60
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The next subject that we shall discuss in this paper is the

distribution of seniority in the ground states. Seniofjiéj

has been proven to be a very relevant concept in nuclear
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physics, in particular for spherical or transitional nuclei. Se-

niority (v) is uniquely defined for a singlgshell; it was
generalized to the case of mapghells by Talmi in Ref[7].

In Refs.[1,8] it was reported that the pairing phenomenon

seems to be favored simply as a consequence of the twi
body nature of the interaction. The “pairing” of Ref4,8]
was characterized by a large matrix element of &pair
annihilation operator between the ground states on der-
mion system and an—-2, n—4,...system, where th& pair
structure is determined by using the procedure of Talmi
generalized seniority scheme. This indicated thatShpair
correlation is dominant for the spin-0 g.s. of these system
However, an examination of this “pairing” correlation of fer-
mions in a singlg-shell in Ref.[9] showed that an enhanced
probability for low seniority in the spin-0 g.s. is not observed

in most of the calculations using a TBRE Hamiltonian. For
many4 shells, there have been only a few discussions to

clarify this point so far.
Another subject that we shall discuss is #relustering

'S

S

The Hamiltonian so defined is called a TBRE Hamiltonian.
Herej4, jo, j3, andj, denote the respective single-particle
orbits, andJ(T) denotes the total angular momentyiso-

O_

Spin) of two nucleons. For each system, 1000 runs of calcu-
lations are performed in order to accumulate stable statistics.

This paper is organized as follows. In Sec. Il, we present
our results for parity distributions for a variety of systems. In
Sec. Ill, we discuss the distribution of seniority in the ground
states using random interactions. In Sec. IV, we show our
results for spectroscopic quadrupole moments of the ground
states which suggest prolate or oblate shapes. In Sec. V, we
discuss then-clustering correlation in the ground states. A
summary will be given in Sec. VI.

Il. PARITY

We select four model spaces for studying the parity dis-
tribution in the ground states obtained by random interac-

correlation in the presence of random interactions. The imggng

portance of thex-clustering correlation in light and medium
nuclei has been emphasized by many authd@. The

(A) Both protons and neutrons are in thg@p,,,09,» shell,
which corresponds to nuclei with both proton number Z and

a-clustering correlation also plays an important role in astroy,aytron numbeN ~ 40.
physical processes, such as the Salpeter process in the for- (B) Protons in thefg;,p;,00, shell and neutrons in the

mation of °C. Many calculations of low-lying states, using

02d5/» shell, which corresponds to nuclei with~40 and

the antisymmetrized molecular-dynamics model, have beef_5q

done in recent yeard 1] to study thea-clustering and other

(C) Both protons and neutrons are in tig.S; 50z, shell,

clustering correlations for both stable and unstable light nuypich corresponds to nuclei with andN~ 82.

clei. a-cluster condensation was suggested by Horiuchi,

Schuck, and collaborators in RéfL2]. As a function of the

admixture of a realistic to the TBRE interaction, a phase,

transition is observed for the-clustering probability in the
ground state.

(D) Protons in thegy;,ds, shell and neutrons in the
hy1/581,203> shell, which corresponds to nuclei with~ 50
nd N~ 82.

These four model spaces do not correspond to a complete
major shell but have been truncated in order to make the

In this paper, we also discuss the spectroscopic quadrysicylations feasible. These truncations are based on the sub-

pole momentgi.e., measured in the laboratory frayptd the

shell structures of the involved single-particle levels. We

ground states. A positive value of spectroscopic quadrupolgtudy the dependence on valence-proton nungrand

deformation is dominant in the low-lying states of atomic
nuclei. Recently, it has been argued in R@f3] that this is
due to the interference of spin-orbit alfdterms of the Nils-
son potential.

Our calculations are based on the use of TBRE interac
tions. The single-particle energies are set to be zero. Th
Hamiltonian that we use conserves the total angular momern

tum and isospin,
JT

—_— 1
e
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(1)
where theG]-JlTj2j3j4 are defined a$j,j,JT|V/|j3j,JT) and fol-
low the following distribution:
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with

valence-neutron numbet, in these four model spaces. It is
noted that the numbers of statefenoted a®(l)] for posi-

tive and negative parity are very close to each other for all
these examples. THe(l)'s for a few examples are shown in
Fig. 1. One thus expects that the probability of the ground
States with positive parity is around 50%, if one assumes that
ach state of the full shell model space is equally probable in
the ground state.

The calculated statistics for the parity of the ground states,
using a TBRE Hamiltonian, is given in Table Il. This clearly
shows that positive parity is favored, and dominant for most
examples, for the ground states of even-even nuclei in the
presence of random interactions.

The statistics for nuclei with odd mass numbers and nu-
clei with odd values of bottN,, andN, (the number of pro-
tons and the number of neutrons, respectiveyalso given
in Table Il. These statistics show that the probabilities to
have positive or negative parity in the ground states are al-
most equal to each other with some exceptions. In general,
there is no favoring for either positive parity or negative
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FIG. 1. Number of states with total angular momentliide-
noted asD(1)] vs |. One sees that the(l) of positive parity levels
and that of negative parity levels are very close to each othgr.
Two protons in the @q,,2p1/,1fs5» shell and four neutrons in the
2ds,51g7, shell; (b) two protons and two neutrons in the
199/22p121f5, shell; (c) two protons and three neutrons in the
199,22p1/21fs5/5 shell; (d) three protons in thet, 1,,3s;,,2d5,, shell

and three neutrons in thalg),1g7/, shell.
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We also find that the above regularities for parity distri-
butions also hold for very simple cases, namely single-closed
two-j shells with one positive and one negative parity. We
have checked this explicitly in the cas€?j,2j,)=(9,7),
(11,9, (13,9, (11,3, (13,5, (19,15, (7,5, and(15,1).

The statistics is very similar to the above results: The prob-
ability of ground states with positive parity is about 85% for
an even number of nucleons, and about 50% for an odd
number of nucleons.

It is interesting to note that for all even-even nuclei, the
P(0%) is usually two orders of magnitude larger tha¢0"). It
would be very interesting to investigate the origin of this
large difference, i.e., why the s not favored in the ground
states. As is the case for an odd number of bosons with spin
| [14], spinl=0 is not a sufficient condition to be favored in
the ground states of a many-body system in the presence of
the random interactions. It should be noted that for a realistic
g.s., not only isl =0 required but also positive parity.

One simple and schematic system to study the parity dis-
tribution of the ground states in the presence of random in-
teractions is thesp-boson system. First, we note that an
sp-boson system with an odd number of partigléenoted as
n) has the same number of states with positive and negative
parity, and for an even value of there areslightly more

parity in the ground states of odd mass nuclei and doublyptates with positive paritythe difference is onlyn+1). The
odd nuclei in the presence of random interactions. It is note@@lculated results of Ref15] showed that when the number
that these calculations are done for the beginning of the shell! Of Spbosons is even, the dominanof the ground states is

For the end of the shell, the results show a similar trend.

TABLE Il. The positive parity probability for the ground states
(in %). Numbers of neutrons and protoiil,,N,) are given in

parentheses for each configuration.

0 orn (about 99%, with positive-parity dominancghe par-

ity for spbosons is given by-)']. Whenn is odd, only about
50% of the ground states in the ensemble have spin 0, and
about 50% haveé=1 or I=n. This leads to about equal per-
centages for positive- and negative-parity ground states. This
pattern is very similar to that observed for fermion systems.

I1l. SENIORITY

In this section, we discuss the distribution of the seniority,
the number of particles not pairwise coupled to angular mo-
mentum 0, of the ground states of nuclei in gushell in the
presence of random interactions. Because seniority is used in
classifying the states in our basis, we define the expectation
value for seniority in the ground states as folloj$]:

(y=2 ffu;, (4)

72.4% 42.9% 39.1% 75.1% 26.4% 44.1%wheref;is the amplitude of théth component in the ground-

Basis A
0,9 (0,9 (2,2 2,9 (2,9
86.8% 86.2% 93.1% 81.8% 88.8%
2,9 (1,9 (1,9 (0,9 1,9 6, (2,1
42.8% 38.6% 77.1% 45.0% 69.8% 38.4% 31.2%
Basis B
2,2 (2,9 4.2
72.7% 80.5% 81.0%
3,9 3,9 (2,9 (6. 6,2 4,1 1.9 5,0
42.5% 74.9%
Basis C
2,2 (2,9 4,0 (6,0
92.2% 81.1% 80.9% 82.4%
1,3 (@5 2,3 (.0 41
73.0% 64.4% 52.0% 42.6% 56.5%
Basis D
2,2 (4,2 (2,49 (0,9
67.2% 76.1% 74.6% 83.0%
3,3 (3,2 (2,3 (0,9
54.5% 54.2% 54.0% 45.9%

state wave function, and; is the seniority number of the
corresponding component.

For even-even nuclei, we consider the spin-0 g.s. because
previous discussionf8,9] were focused on spin-0 ground
states. For odd-mass nuclei, we considerlthg, 2, and 2
ground states, because these $fgrare equal to the angular
momenta of the single-particle levels in thd shell and are
favored as the ground states in the presence of random inter-
actions. For odd-odd nuclei in this section we consider the
ground states with=1 (most favoregl and =0 states. The
examples that we have calculated includé,,N,)=(0,4),
0,6), (2,2, (2,4, (2,6), (4,6), (0,9, (2,3), (2,5), (4,3,
(4,5, (3,3, (1,5, and(3,5).
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FIG. 2. Distribution of seniority in the ground states with spin
zero for even-even nuclgrefer to panelga), (b), and(c)], spin|
=j1,]2,j3 for the oddA case[refer to paneld)], or spinl=1,0 for
odd-odd nucle[refer to panelge) and(f)]. The error bar is defined
by the square root of the couistatistics for each seniority bin

(step width is 1. The dominance of seniority zero components of

ground states is not observed.

Typical examples of the distribution of average seniority
({(v)) in the ground states are shown in Fig. 2 in arbitrary

units (i.e., relative probability The figure shows that for
none of the cases is a small value fo) preferred. These
distributions of seniority in the ground states show that th
large matrix elements of th&pair operator between the
spin-0 g.s. of ann-nucleon system and that of an
(n+2)-nucleon system, as observed in &, should not be
understood as an indication of a lar§gpair condensate in

the spin-0 g.s. of TBRE Hamiltonians. Further studies ar

necessary to understand the implications of R&j.

IV. SPECTROSCOPIC QUADRUPOLE MOMENT

€
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will be used to refer to the spectroscopic quadrupole moment
following from Eq. (5).

We have calculated) for a number of cases in thed
shell and for several fillings of the four single-particle bases
mentioned in Sec. Il. The results are given in Table Ill. One
sees that negative values f@ (corresponding to prolate
deformationg are dominant with two exceptiongN,,N,)
=(4,3),(6,5 in thesdshell. In general we observe that for
thesdshell, the statistics for positive and negative values for
Q is comparable N, and/orN, are close to their midshell
values.

From Table IIl, we conclude that at the beginning of the
shell, negative values f@ are dominant, while at the end of
the shell, positive value dominate. This is similar to the result
for a harmonic-oscillator potential, for which prolate defor-
mation occurs at the beginning and oblate deformation at the
end of the shel[17].

V. a CLUSTERING

It was shown in Ref[18] that the essential parts of the
1=0,T=0 ground state fof’Ne with two protons and two
neutrons in thesd shell are dominated by components with
the highest orbital symmetrj4]; 91.8% of the ground state
is given by components with orbital symmetp$] which
corresponds to a pure-clustering configuration. One may

Qse the expectation value of the Majorana interactigyp,as

the fingerprint for thex-cluster wave function. Another simi-

lar example is thd =0,T=0 ground state fofBe with two
protons and two neutrons in the shell. If one uses the
Cohen-Kurath interaction, one sees that the expectation
value of P, is —5.76, close to —6, which is the eigenvalue of
Majorana force. The overlap between the g.s. wave function
obtained by diagonalizing the Cohen-Kurath interaction for

8
In this section, we study the quadrupole moments of the5€ and that for exact S4) symmetry (namely, full sym-

ground or low-lying states. If the ground-state spiris
smaller than 1i.e., O or%), the spectroscopic quadrupole
moment necessarily vanishésven though there could be a

metry [4] for the ground stadeis 0.97! This dominance of
the full symmetry[4] with respect to the permutation of or-
bital degrees of freedom in thee0 andT=0 ground states of

finite intrinsic moment because the triangle relationship of these nuclei is an indication ef-clustering correlation from

angular momentum coupling cannot be obeyed by theltsvo

the perspective of the shell model. In this paper, we concen-

(1<3) and the angular momentum for the quadrupole operalrate on these two examples using random interactions.
tor (=2). For these cases, one can use an alternative, namely T0 set the scale, we can calculate the matrix element of

the quadrupole moment of the next lowest state vl/'uélf%.

Py in the I=T=0 (spin-isospin singlétground state by as-

For all cases that we have checked, it is found that the estuming that all the possible=T=0 states with different sym-
sential statistics for positive and negative quadrupole mommetries with respect to the exchange of the orbital degrees of

ments obtained by this alternative is very close to that obfreedom appear at an equal probability. We call Byg so

tained by neglecting cases with ground state%. In this

paper, we show the statistics which does not include the run®
of spin-0 and spin} ground states. The total number of cal-
culated spectroscopic quadrupole moments is thus much le
than 1000. We note that a negative spectroscopic quadrupo?
moment implies a positive quadrupole moment in the intrin-J

sic frame and thereby a prolate deformation.
The spectroscopic quadrupole moment is defined by

Q=(BIIr*Yau|A) (5

for both proton and neutron degrees of freedom. In (&y.
|81) is the wave function of the ground state. In this pager,

obtained the geometriey,. To do so, one needs the number
f (1=0,T=0) states for each orbital symmetry.

The procedure to construct the states with particular spin-
jsospin symmetry is given in Refl9], while that for con-
}ructing wave functions with certain orbital symmetry is
iven in Ref.[20] for the Elliott model[21], with tables for
the sd, pf, andsdgshells. Finally, the spin-isospin functions
should be coupled to the orbital functions with their conju-

Y this paper we set the single particle energies to zero. If we take
the single particle energies of Cohen-Kurath interaction, this over-
lap becomes 0.99.
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TABLE IIl. The number of cases with positiy@egativg spectroscopic quadrupole moments are given in
bold (italic) font, respectively. We omitted the cases for which the spin of the ground state is less than 1; see
the text for further details.

Both protons and neutrons in tisel shell

(Np,Np) 20 2,3 2,9

280 418 338 430 306 402
(Np,Np) 27 43 4,9

287 425 434 374 320 370
(Np,Np) 6,1 6,93 6,5

201 530 400 444 420 348

Basis(A): protons and neutrons if;op; /2092

(Np,Np) 1,2 3 1 4

267 469 283 481 246 535
(Np,Np) 1,9 2,93 ©, 9

207 566 284 564 447 459

Basis(B): protons(fs;op1/2de/2), Neutrons(g;,sds;)

(Np.Np) (L4 @1 24

374 507 278 632 253 428
(Np:Np) 3,4 @3 6.1

278 620 330 560 233 660

Basis(C): protons and neutrons iy ;050112

(Np,Nn) 23 2.9 4.3

231 657 238 472 392 498
(Np,Nn) (A 5.0 @3

213 628 212 659 349 449

Basis(D): protonsgy,ds,,, neutronss,dsohiq/,

(Np,Np) (14,13 (15,12
781 183 610 333

gate symmetry to obtain the fully antisymmetric wave func-value of P, for a TBRE Hamiltonian deviates sizably from
tions with respect to an exchange of two particles. The anits geometric value.

gular momentum for each state is given by coup8andL. To check whether this deviation becomes larger for larger
Table IV presents the number bf0 states for two pro-  shells, we calculate the case of two protons and two neutrons
tons and two neutrons in theshell and thesd shell with all  in the sdg shell, for which we obtained 385 cases with

possible orbital symmetries. From Table II one obtains thg|,T)=(0,0) ground states among 1000 sets of TBRE Hamil-
geometricPy, for the|=T=0 statesPy, is —¢ for thep shell  tonians. The averag®,, value for these states is —0.629,
and gi for the sd shell. whiIe that obtained by assuming a random orbital symmetry
Using a TBRE Hamiltonian, we obtain the following is -2, which is close to the above value.
probabilities for spin- ground states: For 1000 runs, one |t is also interesting to study the distribution of overlaps
obtains 485 and 365 runs with, T)=(0,0) ground states for petween thd =T=0 ground state obtained from the realistic
8Be and®™Ne, respectively. This is consistent with the resultinteractions and those obtained by pure random interactions
[1,8] of the I=T=0 g.s. dominance in the presence of ran-or by a combination of realistic and random interactions. As
dom interactions. The average value B, for the (1,T) an example, we discuss here the case of two protons and two
—(0 0) g.s. that we obtain is —1.2@he geometric value is neutrons in the shell where the realistic interaction is cho-
_3:—1 20 and -1.66(the geometric value is 21——1 05 sen as the Cohen-Kurath interaction. We thus define a Hamil-
for the p shell and thesd shell, respectively. The average tonian
value of Py, for a TBRE Hamiltonian and the corresponding
geometric value are very close to each other forptshell,
indicating thata-clustering correlation is not favored by ran- Here A=0 corresponds to the pure TBRE Hamiltonian and
dom interactions. For the case of tkd shell, the average A=1 corresponds to the realistic Cohen-Kurath interaction.

H=(1-NHgre+ NHear (6)
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TABLE IV. The number ofl =0 states for two valence protons 1.0

and two valence neutrons in theshell and thesd shell with defi-
nite symmetry with respect to exchange orbital degree of freedom A 038 8
of two particles and the corresponding conjugate symmetry with g
respect to exchange spin-isosp8T) degrees of freedonk is the § 0.6 :
total orbital angular momentum arfélis the total spin. The last v
column gives number of the=0 states withT=0. 0.4% .
L s =0 1=T=0 0.0 0.2 04 0.6 0.8 1.0

The p shell A
[4]0,2,4 0 0 0 FIG. 4. Average overlap of the g.s. of the Hamiltonian of &j.
[31]1,2.3 02 02 0 with that of the realistic Hamiltonian as a function of the mixing

e ’ parametein. The line is plotted to guide the eyes.

[22] 0,2 1,2 o3 0%
[211] 1 0.%,2 o* 0 sees that the overlaps distribute “randomly” from 0 to 1. This

The sd shell suggests that pure random interactions produce “random”
[4] 0%,2°,3,4',5,6",8 0 o o overlaps of thel=T=0 ground states with the realistic
[31] 02,14,27,35,4°,5%,6°,7 0,2 00 o* ground state. However, for>0.5, thel=T=0 ground states
[22] 03,1,2,3%,43,5,6 ¢,1,2 02 08 are close to that of the realistic interactions for most of the
[211] 15,2335, 42,52 0,132 o8 0f cases. This is especially clear from Fig. 4, where the overlap,
(1111 1,2,3 01,2 8 averaged over the different Hamiltonians in the ensemble Eq.

(6), is plotted versua.. The statistical inaccuracies are indi-
cated by the error bars in this figure. For valuea @&xceed-

We will vary X in the range from 0 to 1, corresponding to the Ing 0.6, the overlap is very close to unity, while for larger

situation of nuclear forces with different mixtures of randomadmixtures of the random component in the interaction, the
noise. overlap decreases approximately linearly withThis trend

The results fon=0, 0.3, 0.5, 0.7, and 0.9 are shown in has all the signatures of a second-order phase transition.
Figs. 3a)-3(e). The error bars indicate the statistical errorsOnly for limited magnitude of the random interaction does
in determining the numbers, defined by the square root of théhe g.s. have a realistic structure, which breaks down when a
number of counts for each bin. For ca@ with =0 one Critical value is exceeded.

20 T T T

15 1@ 2=0.0 ] VI. DISCUSSION AND SUMMARY
10 | .
5 %ﬂ %&ﬁ%& @ﬁﬁ ] The present paper was stimulated by the discovery of the
0L | ‘ | | » spin-zero ground-state dominan¢@ g.s) of even fermion
systems[1] and boson systemi?] in the presence of the

20 random two-body ensemb{(@BRE). This discovery sparked
10 off a sudden interest in many-body systems under the TBRE.
0 It also led to extensive studies of other physical quantities
[4], such as energy centroid of fixed spin states, collectivity,
g 0 etc. The purpose of this paper was to study the robustness of
§ 20 some features which are well known in nuclear physics but
0 have not been studied under the TBRE.
150 First, we calculated in Sec. Il the parity distribution of the
100 g.s. for a TBRE Hamiltonian. It was found that positive par-
so L 5 ] ity is dominant for the g.s. of systems with even numbers of
‘ ‘ . valence protons and neutrons. For odlcand doubly odd
0 ) ‘ ‘ ' * systems, the TBRE Hamiltonian leads to ground states with
300 ¢ A=09 3 comparable probability for both positive and negative parity.
200 * This is similar to the global statistics for realistic nuclei with
100 1 1 A= 70 (refer to Table ). Unlike the spin-0 g.s. dominance in
o T Lo the presence of random interactions, the dominance of posi-

tive parity in the ground states of even-even nuclei has not
been pointed out explicitly so far. Since parity is a much

FIG. 3. The overlaps between theT=0 ground states for two Simpler quantity than angular momentum, an understanding
protons and two neutrons in theshell obtained by Cohen-Kurath 0f the parity dominance of even-even systems may be help-
interactions and those obtained by the Hamiltonian®y.(a)e)  ful in understanding the spin-0 g.s. dominance of even-even
correspond ta.=0, 0.3, 0.5, 0.7, and 0.9, respectively. nuclei in the presence of random interactions.

Overlap
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Second, our investigation showed that the seniority distria second-order phase transition is observed. For Hamilto-
bution for the g.s. obd-shell nuclei is not dominated by low nians that contain less than0.4 admixture of random inter-
seniority components, contrary to the situation for realisticactions, the structure of the g.s. is close to the realistic case,
nuclei. Our investigation also suggests that the correlatiomut for higher admixtures the overlap with a realistic wave
between the wave function of the spin-0 g.s. fonucleons function becomes progressively worse.

and that forA+2 nucleons discussed in R¢8] should not In conclusion, we have observed in this paper the domi-
be understood as an indication of the dominance of the sexance of positive parity in the ground states of even-even
niority zero component. nuclei in the presence of pure random two-body interactions.

Third, the dominance of negative spectroscopic quadruBecause parity is intrinsically a simpler quantum number
pole moments at the beginning of the shell and positivehan angular momentum, it will be interesting to understand
quadrupole moments at the end of the shell is also observetie mechanism for this. In addition, it has been shown that,
in the g.s. obtained by using the TBRE interactions. Thiseven though the quantum numbers for the g.s. are realistic,
situation is similar to the prediction obtained from a simplethe dynamical properties of the ground states under the
harmonic-oscillator potential. This means that the TBRETBRE Hamiltonian, such as seniority, which is a signature of
Hamiltonians do not lead to an overall dominance of thepairing correlation, thea-clustering probabilities, and the
prolate deformation. However, also in realistic nuclei asign of quadrupole moments, are in sharp disagreement with
dominance of prolate deformation is observed when bottlthose of realistic nuclei.
valence protons and neutrons are in the first half of a major
shell. . . . ACKNOWLEDGMENTS
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