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  A comprehensive search for isomers among fission fragments of 345 MeV/u 238U has been 
performed at RIKEN RI Beam Factory (RIBF) to investigate evolution of shell structure and 
nuclear shape in the very neutron-rich nuclei with Z ~ 20 to 50. Fission fragments were analyzed 
and identified using the BigRIPS in-flight separator [1, 2], and delayed -rays were measured at the 
focal plane using three clover-type germanium detectors. In total we identified 54 microsecond 
isomers over a wide range of neutron-rich exotic nuclei, including observation of 18 new isomers: 
59mTi, 90mAs, 92mSe, 93mSe, 94mBr, 95mBr, 96mBr, 97mRb, 108mNb, 109mMo, 117mRu, 119mRu, 120mRh, 
122mRh, 121mPd, 124mPd, 124mAg and 126mAg. The fruitful spectroscopic information allows us to 
propose (or extend) level schemes of the observed isomers: 59mTi, 82mGa, 92mBr, 94mBr, 95mBr, 97mRb, 
98mRb, 108mNb, 108mZr, 109mMo, 117mRu, 119mRu, 120mRh, 122mRh, 121mPd, 124mAg and 125mAg. We also 
investigate the nature of nuclear isomerism for these isomers that is sensitive to evolution of the 
shell structure and shape coexistence. For instance, the existence of 59mTi suggests that the N=34 
sub-shell gap between p1/2 and f5/2 gets smaller as the neutron number increases due to the 
attractive monopole interaction [3]. Shape isomerism is discussed for 97m,98mRb and 95mBr based on 
the well-known shape coexistence in the region with N~60 and Z=38-42 [4]. We speculate shape 
isomerism of 117m,119mRu, 120m,122mRh, 121mPd and 124mAg, in analogy to the N~60 shape coexistence. 
The region at N~75 and Z~39-45 is predicted to be a new deformation region by a nuclear mass 
model [5]. 

In this paper, we present our experimental results and the proposed nuclear isomerism. The 
relevant nuclear structure and its evolution are also discussed. 
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