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Some properties of partner bands in odd-odd nuclei
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» Almost degenerate g and s bands
» Similar EM properties of g and s bands
» Staggering of AI = 1 transitions
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Properties of partner bands cont.
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Core-Particle-Hole Coupling model

lodd — odd, i) = 3, 4 n Uy, Icore, j)lp, k)ln, m)

0, gpn— quadrupole operators

Ho—o = Heore _XQQp _XQQH _X/qpqn + hP + hy

Cores:
» Bohr Hamiltonian (FQ, full quadrupole), (8,y, Q);
inertial functions and potential energy:
e given by analytic formulas
e calculated microscopically
» rigid rotor (DF, Davydov-Filipov); (Q); [B,7 — fixed ]

One-particle part:
Pl ®nh11/2, A~ 130
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The Bohr Hamiltonian

Hgeu(B, v, = Tiip + T +V

Tiv(B,y) _2;‘/% {ﬂi“ [(3,3(,84 \/;Bw)aﬁ - 6;;(,33 \/;Bﬁ7)67]+
+/3s+n37[ - ay( \/g sin3'yBﬂy)6ﬁ + éay( \/; sin3yBﬁﬁ)ay]}

3

Tml (ﬁs Y, Q)

1
5 2@ JUB.y) = 4B(B.y)B sin’(y - 21k/3)
1

k=

2
w = BﬁﬁB}/’y — Bﬂ

. r=B.BB,

Simplest form of the kinetic energy

1
Tin = 5BIGf"  © By =B, =B, =B, By, =0
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Symmetry S and its consequences

S = PsCp,
Core part: Ps (a-parity of the core)
FQ core
Psa, = —a, (laboratory coordinates)
PS(ﬁ’y’Q) = (ﬂ77iﬂsg)
PS(ﬂ9 Y Q) = (ﬂs 71'/3 -, Rx(ﬂ/z)g)
DF core

Ps = Ry(n/2)
Proton-neutron part: Cp,

Conl(p, (0, k) = |(p, k)(n, D))

Conl((@> N, N = (D, H(0, )
§* = (PsCp)* =1
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Inertial functions and potential energy of the Ps symmetric Hamiltonian

Conditions imposed by the P5 symmetry

f(ﬂsﬂ-/:; - 7) :f(B’Y) fOI'f = BﬁﬁsByy,Bx
By (B.7/3 =) = =By (B.7)

B}'(ﬁ’ﬂ/3 - 7) = Bz(ﬁ,'}/)
VB,n/3=y)=V({B,y)
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Symmetry S. Quadrupole operators, angular momenta. H,_, Hamiltonian

Quadrupole operators and angular momenta
PsQP; = -0
PsRP! =R
Con Gpn C;n = —Gnp
Cpnjp,n an =jn,p

Odd-odd nucleus Hamiltonian  H,—, = Heore = ¥Oqp — XO4n — X' qpdn

H_ore is Ps—Symmetric — SHy_oST™ = Hy—y

New additional label s = +1 for eigenstates of H,_,
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E2 & M1 transition operators

E2
T(E2) = kQ + epqp + engn
SOS* = -0
€pqp, engn — small

M1

3 . .
T(M1) = 4/ EﬂN(gRRcore + &pip + &wn)
PSRcorePgL = Reore

8r—(8p+8n)/2=0
some other properties

— ([, SIT(E2)|J,s) = 0

— (I, sITMD,s) =0,

Example (reasonable values): gr = 0.44, g, = 1.22, g, = -0.21
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Selection rules
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Selection rules
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Examples of the S symmetric Hamiltonians

Wilets-Jean, Potential Well, Potential Barrier. Simple kinetic energy
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Results for the S symmetric cases

10AI = 2 E2 transitions
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Deviations from the S symmetry

Non-symmetric core (potential or/and kinetic energy)
Different one-particle spaces for proton and neutron

Example: non-symmetric potential energy
h,=8

h,=2
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Deviations from the S symmetry cont.
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Deviations from the S symmetry cont.

Inter-band transitions
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Microscopic cores

28Xe +pen~! — 128Cs
18Ba+pon! — 128La

Mean field:

Skyrme Slll and SLy4
RMF NL3

Pairing: seniority force

Kinetic energy — ATDHFB type formulas
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Microscopic cores, potential energy

128Xe

128Xe, SllI, sen 128X e, NL3, sen 128Xe, SLy4, sen

1ZSBa

1283, SlII, sen 12883, NL3, sen 1283, SLy4, sen
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Inertial functions, '2®Xe, Skyrme llI
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Odd-odd nucleus with '28Xe core
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Odd-odd nucleus with '23Xe core cont.

AI = 1 M1 and E2 transitions
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Odd-odd nucleus with '2%Ba core
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Odd-odd nucleus with '23Ba core cont.

AI = 1 M1 and E2 transitions

In-band Inter-band
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Conclusions

» Existence of the partner bands do not require rigid deformation of the core

» The S symmetry — useful in model studies, not much probable to exist in real
nuclei

» It is possible to obtain partner bands with microscopic cores
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