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R. SCHWENGNER, D.L. Balabanski, G. Neyens, N. Benouaret, D. Borremans, N. Coulier, M. De Rydt,G. Georgiev, S. Mallion, G. Rainovski, G. RUSEV, S. Teughels, K. VyveyPublished in Phys. Rev. C 74 (2006) 034309, 1-6Nulear moments are very sensitive to the strutureof nulear states and their measurement is therefore astringent test of nulear models. States with a stru-ture dominated by a few nuleons outside a losed shellare good andidates for tests of preditions of the shellmodel. In partiular, e�etive g fators and e�etiveharges aounting for the in�uene of orbits not in-luded in the model spae may be examined.The quadrupole moment of the 8+ yrast isomer (τ =2.65(6) µs) in 84Kr was measured at the CYCLONEfaility in Louvain-la-Neuve using level-mixing spe-trosopy (LEMS) [1, 2℄. In a LEMS experiment re-oiling nulei are implanted into a suitable host witha non-ubi lattie, where they experiene a ombinedeletri quadrupole and magneti dipole interation. Asplit-oil superonduting magnet provides an externalmagneti �eld of up to B = 4.4 T whih is oriented par-allel to the beam axis and thus oinides with the nor-mal vetor of the plane in whih the spins are orientedafter a fusion-evaporation reation. At low strengthof the magneti �eld, the eletri quadrupole intera-tion between the eletri �eld gradient, Vzz, and thequadrupole moment of the isomer of interest, Q, domi-nate, and destroy the initial spin orientation. At a highmagneti �eld this interation is negligible in ompar-ison to the magneti dipole interation, and the spinsperform a Larmor preession around the magneti �eld
~B. As the magneti �eld is along the normal vetorof the spin-orientation plane, a high �eld leads to ananisotropy of the intensities of isomeri transitions at
0◦ and 90◦ relative to the beam as indued by thespin alignment produed in a fusion-evaporation rea-tion. The anisotropy is measured as a funtion of themagneti �eld, giving rise to the LEMS urve, whihyields the ratio of the eletri quadrupole frequeny,
νQ = eQVzz/h, to the magneti interation frequeny,
νµ = µB/hJ . From the LEMS urve measured in thepresent experiment we have dedued a quadrupole mo-ment of Q = 36(4)efm2 for the 8+ yrast state in 84Kr.Experimental quadrupole moments of 84Kr and neigh-boring nulei [5℄ are ompared with preditions of theshell model in Fig. 1. Shell-model alulations wereperformed with a model spae inluding the ative pro-ton orbits π(0f5/2, 1p3/2, 1p1/2, 0g9/2) and neutron or-bits ν(1p1/2, 0g9/2, 1d5/2) relative to a hypotheti 66Niore using a ombination of various empirial intera-tions and surfae delta interations. For details see,e.g., Refs. [3, 4℄. Various sets of e�etive hargesused in the literature have been applied: eπ = 1.35e,
eν = 0.35e (SM1); eπ = 1.72e, eν = 1.44e (SM2).While the quadrupole moment in 84Kr dedued in thepresent work is well reprodued with set SM1, the gen-

eral behaviour of the quadrupole moments shows that
eπ is too large in SM2 and eν is too small in SM1.Therefore, we applied a modi�ed set of eπ = 1.35e,
eν = 1.0e (SM1N) whih improves the overall agree-ment between alulated and experimental quadrupolemoments of the neutron-dominated states (see Fig. 1).

Fig. 1 Comparison of experimental and alulatedquadrupole moments for 9/2+ and 8+ states in the Kr,Sr and Zr isotopes with N = 47 � 50. The alulationswere performed with di�erent sets of e�etive harges (seetext).[1℄ F. Hardeman, G. Shevenfeels et al., Phys. Rev. C 43(1991) 130[2℄ G. Neyens, Rep. Prog. Phys. 66 (2003) 633[3℄ G. Winter, R. Shwengner et al., Phys. Rev. C 49(1994) 2427[4℄ R. Shwengner, J. Reif et al., Phys. Rev. C 57 (1998)2892[5℄ N.J. Stone, At. Data Nul. Data Tables 90 (2005) 7544


