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LLNL active collaboration with the Flerov Lab for 

Nuclear Reactions (JINR, Dubna, Russia) 

Dubna Gas-Filled Recoil Separator (DGFRS) 

Transmission Efficiency = 35–40 % 
for Z = 114–116 nuclei 

 U400 cyclotron supplies high intensity 48Ca5+ beams 
 Typical experimental beam dose ~ 1019 particles 
 Thin (0.35 mg/cm2) rotating actinide oxide targets 

electroplated or painted onto 1.5- m Ti backing 
 Rapid separation allows for detection of half-lives 

from s to days 
 

 DGFRS suppression factors are >1015 and 
>104 for beam- and target-like particles 
respectively 

 -detection efficiency ~ 87%, fission 100% 
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Previous Results – Why this again? 
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48Ca + 249Bk 
2010 – 2011 

Objectives: 
1) Determine the excitation 

function to help support the 
3n channel assignment 

2) Look for the 2n channel as 
cross-bombardment 
support for 117 experiment 
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Continue 12/1/2010 
48Ca E = 243.3 MeV; E* ~ 36 MeV 
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Continue 12/18/2010 
48Ca E = 239.5 MeV; E* ~ 33 MeV 
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Continue 2/25/2011 with New Target 
48Ca E = 239.5 MeV; E* ~ 33 MeV 
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Continue 2/25/2011 with New Target 
48Ca E = 239.5 MeV; E* ~ 33 MeV 
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Decay Properties 
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Decay Properties Summary 
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Decay Properties Summary 
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Cross sections 

Theoretical data from 
V. Zagrebaev 
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Continuation 

 Started again on 9/29 – Objectives 
 At least one more 2n event 
 More 4n channel data 
 5n channel?? 

 Continue until December shutdown 
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