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IntroductionIntroductionIntroduction

Using configuration-constrained potential-energy-surface (PES)Using configuration constrained potential energy surface (PES) and total-Routhian-surface (TRS) calculations we have investigatedand total-Routhian-surface (TRS) calculations, we have investigated the deformation effect on the structure of superheavy nuclei showingthe deformation effect on the structure of superheavy nuclei, showing significant effect from the high order β deformation [1 2] In A ≈ 190significant effect from the high-order β6 deformation [1, 2]. In A ≈ 190 g g β6 [ ]neutron deficient nuclei multi quasiparticle (multi qp) excitationsneutron-deficient nuclei, multi-quasiparticle (multi-qp) excitations , q p ( qp)t d th i t f l t d bl t h [3] Th iblextend the coexistence of prolate and oblate shapes [3]. The possible p p [ ] pd f d (SD) lti hi h K t t t ti llsuperdeformed (SD) multi-qp high-K states are systematicallysuperdeformed (SD) multi qp high K states are systematically di d i h A 190 i [4] Th SD hi h K ld bpredicted in the A ≈ 190 region [4]. These SD high-K states would bepredicted in the A  190 region [4]. These SD high K states would be l d fpopulated in future experimentspopulated in future experiments.
Effects of high order deformation on high KEffects of high-order deformation on high-KEffects of high order deformation on high K
i i h l iisomers in superheavy nucleiisomers in superheavy nucleip y

Using configuration constrained PES calculations with theUsing configuration-constrained PES calculations with the l l d f ( ) finclusion of β deformation we find remarkable effects of the high Calculated moments of inertia (MOI) finclusion of β6 deformation, we find remarkable effects of the high- Calculated moments of inertia (MOI) fi l ) d ith t ( t i l ) hiβ6 gorder deformation on the high K isomers in 254No circles) and without (open triangles) higorder deformation on the high-K isomers in 254No. ) ( p g ) g(black) indicate e perimental datag (black) indicate experimental data.( ) p

The inclusion of βThe inclusion of β6deformation significantlydeformation significantly improves the description ofimproves the description of the very heavy high Kthe very heavy high-Ky y gisomersisomers.
Proton (a) and neutron (b) componentsProton (a) and neutron (b) componentsd h h l lcomparison indicates that the slow alignmcomparison indicates that the slow alignmi fl f β d f ti th tinfluence of β6 deformation on the neutronβ6

Multi qp excitation: ExMulti-qp excitation: ExMulti qp excitation: ExThe high-order β
i t i A 190

The high-order β6 existence in A ≈ 190 nedeformation leads to existence in A ≈ 190 nedeformation leads to enhanced deformedenhanced deformed shell gaps at N 152shell gaps at N = 152 Multi-qp high-K states in neutrong pd Z 100 Multi qp high K states in neutronand Z = 100. have been investigated by means ofhave been investigated by means of calculations An abundance of high-Kcalculations. An abundance of high-Kprolate and oblate shapes which opprolate and oblate shapes, which opstudy of the shape coexistence phenstudy of the shape coexistence pheny p p
U d di h diff i lUnderstanding the different rotationalUnderstanding the different rotational g
behaviors of 252No and 254Nobehaviors of 252No and 254Nobehaviors of No and No

TRS l l i i h hTRS calculations with theTRS calculations with the inclusion of high-orderinclusion of high order deformations reproduce well thedeformations reproduce well the observed fast alignment in 252Noobserved fast alignment in No and slow alignment in 254No Theand slow alignment in 254No. The different rotational behaviors ofdifferent rotational behaviors of 252No and 254No can be understood252No and 254No can be understood i t f β d f ti th tin terms of β6 deformation that β6d l th li t f th jdelays the alignment of the j15/2delays the alignment of the j15/2bi h h F i iorbits when the neutron Fermi isorbits when the neutron Fermi is h b h 5 l dwithin or above the N = 152 closedwithin or above the N  152 closed shell Our investigations reveal theshell. Our investigations reveal the importance of high-orderimportance of high-order C l l t d β ( ) β (b) β ( )deformation in describing the Calculated β2 (a), β4 (b), β6 (c), deformation in describing the [( ) d (b)] d hβ2 ( ), β4 ( ), β6 ( ),d β (d) d f irotational spectra of rapidly Excitation energies [(a) and (b)] and thand β8 (d) deformations vsrotational spectra of rapidly Excitation energies [(a) and (b)] and thd (d)] f Kπ 11 d Kπ 8+ bl t tand β8 (d) deformations vsi l f f 252 254Nyrotating transfermium nuclei and (d)] for Kπ= 11- and Kπ= 8+ oblate starotational frequency for 252, 254No.rotating  transfermium nuclei. ( )]dots gi e the e perimental energies for throtational frequency for No.g dots give the experimental energies for thg p g
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P t ti l i t β d f ti f d t t d tPotential energy curves against β2 deformation for ground state and two-gy g β2 gquasiproton Kπ= 11- state in neutron deficient even even Po isotopesquasiproton Kπ= 11 state in neutron-deficient even-even Po isotopes.
SD multi qp high K states and possibleSD multi-qp high- K states and possibleSD multi qp high K states and possible f d f h ( i i Pb d P ifor Fm, No, and Rf isotopes with (open isomers in Pb and Po isotopesfor Fm, No, and Rf isotopes with (open h d d f ti β Fill d isomers in Pb and Po isotopesgh-order deformations β6 8. Filled squares pg β6,8 q

We have performed configuration-constrained PES calculations forWe have performed configuration constrained PES calculations for multi-qp high-K states based on SD minima in 192, 194, 196Pb and 198Pomulti-qp high-K states based on SD minima in , , Pb and Po. The calculations predict that 196Pb and 198Po would be favorableThe calculations predict that 196Pb and 198Po would be favorable candidates for the observation of low lying SD high K states These SDcandidates for the observation of low-lying SD high-K states. These SD y g ghigh K states would be populated in future experiments and be usedhigh-K states would be populated in future experiments and be used g p p pas probes of K mi ing in regions of high le el densitas probes of K mixing in regions of high-level density.p g g g y

s of the calculated MOI for 252, 254No Thes of the calculated MOI for No. The f 254N l f hent of 254No mainly originates from theent of No mainly originates from the MOIn MOI.
xtending shape coxtending shape co-xtending shape co

t d fi i t l ieutron-deficient nucleieutron-deficient nuclei

n-deficient Hg Pb and Po isotopesn deficient Hg, Pb, and Po isotopes configuration-constrained PESconfiguration-constrained PES K states is predicted with bothK states is predicted with both ens up new possibilities for theens up new possibilities for the omenon in A ≈ 190 regionomenon in A ≈ 190 region.g

E it ti i l ti t th l l t d t SD b d A i tExcitation energies relative to the calculated yrast SD band. A variety g y yf l i h f 192Pb ( ) 194Pb (b) 196Pb ( ) d 198Pof multi-qp states are shown for 192Pb (a), 194Pb (b), 196Pb (c), and 198Poof multi qp states are shown for Pb (a), Pb (b), Pb (c), and Po (d)(d).(d).
R fReferencesReferences

[1] H L Li F R X P M W lk d C A B l i Ph R C 83 011303(R) (2011)[1]  H. L. Liu, F. R. Xu, P. M. Walker, and C. A. Bertulani, Phys. Rev. C 83, 011303(R) (2011).h d β d f [( ) [ ] , , , , y , ( ) ( )[2] H L Liu F R Xu and P M Walker Phys Rev C 86 011301(R) (2012)he corresponding β2 deformations [(c) [2]  H. L. Liu, F. R. Xu, and P. M. Walker, Phys. Rev. C 86, 011301(R) (2012). he corresponding β2 deformations [(c) t i Pb d P i t I ( ) th [3] Yue Shi, F. R. Xu, H. L. Liu, and P. M. Walker, Phys. Rev. C 82, 044314 (2010).ates in Pb and Po isotopes. In (a), the [3]  Yue Shi, F. R. Xu, H. L. Liu, and P. M. Walker, Phys. Rev. C 82, 044314 (2010).[4] Y Shi F R X P M W lk d G D D li Ph R C 85 064304 (2012)p ( ),he (spherical) and (oblate) states0 0 [4]  Yue Shi, F. R. Xu, P. M. Walker, and G. D. Dracoulis, Phys. Rev. C 85, 064304 (2012).he       (spherical) and        (oblate) states.  10 20 [ ] y ( )( p ) ( )1 2


