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IUPAC elements:

Z=1-112

Discovery claimed:

Z=113-116; Z=118

48Ca + 249Bk ���� 297117*

Beyond element 118



Making elements 119 and 120MakingMaking elementselements 119 and 120119 and 120
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*Myers+Swiatecki Masses 1996
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Element 119:
50Ti+249Bk: 55 fb

Element 120: 
50Ti+249Cf: 40 fb
54Cr+248Cm: 25 fb
58Fe+244Pu / 64Ni+238U: 5 fb

V.I. Zagrebaev & W. Greiner
Phys. Rev. C 78 (2008) 034610

Predicted cross sections



Expected half-lives of E119/120 isotopes

Depends on location of next spherical proton
shell closure

Various approaches:

Macroscopic-microscopic (Mic-Mac)

Skyrme-Hartree-Fock (SHF)

Relativistic Mean Field (RMF) 

Rel. Continuum Hartree Bogoliubov (RHFB)

Exp. / IBA-guided (P. Armbruster)



Macroscopic / Microscopic Model: Z=114

100

120

114

162

184

108

152
N

Z

A. Sobiczewski



Proton gaps in self-consistent models: SHF and RMF 
Z=120 / 126 / 132 / 138

K. Rutz et al., PRC 56 (1997) 238

Rel. Mean FieldSkyrme Hartree Fock



Zhang et al., NPA 753 (2006) 106

Microscopic theories: RCHB.  Z=120 (126, 132)



SHF (SLy4):

Z=126

Shape

evolution

Cwiok et al., Nature 433(2005) 705
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Magic regions, not magic numbers?
Total (=neutron + proton) shell correction energy

Bender et al., Phys. Lett. B 515 (2001) 42



Analysis of exp. Q
αααα

→→→→ Z=114 not magic at Z=172-176

Periodicities over the whole chart of nuclides interpreted
with "interacting boson approx." suggest Z=122

Observed SHE are NOT spherical but oblate! Bf > Sn

enhances survival →→→→ large and constant σσσσ ,  as observed



Armbruster's model: theory vs. experiment

P. Armbruster, Eur. Phys. J. A 37 (2008) 159



Conclusion

Most promising reactions for E119 and E120:

50Ti+249Bk,249Cf. Cross sections << 1 pb. 

Crucial: T1/2( αααα) and T1/2(SF) to ensure survival of 
flight through separator

These depend on location of next spherical
shell closures. 

N=184 in most models.

Z: No agreement


