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“Hot fusion” 1950s~  

48Ca 1990s~ [114]-[118]

*1:Yu. Ts. Oganessian,  
Lecture Notes in Physics 33, 221 (1974). 
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GFRS1) 
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3) TransActinide Separator and Chemistry Apparatus  
4) GAs-filled Recoil Ion Separator
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FLNR ( Dubna) 
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48Ca5+ !  
1.4 puA 48Ca18+ 



GSI  Darmstadt  

UNILAC UNIversal Linear ACcelerator  
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SIS18  
1990 ECR HLI  
HLI Duty 25 % 
0.5 ~ 1 puA 48Ca, 50Ti 

115m 
SHIP

TASCA

SIS18+FRS 
 RI



Y. Yano, NIM B261 (2007) 1009. 
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RILAC(1980): 16 MV 
CW,  

3 MeV/u 

M. Odera et al., NIM A227 (1984) 187. 

RRC(1986): K540 MeV 
 10.8 MeV/u 

GARIS 
1988 

=  
PIG ! 8GHz-ECRIS 

 

(1992-1996) 

18GHz-ECRISRFQ
O. Kamigaito et al., 
RSI 70 (1999) 4523. 

T. Nakagawa et al., 
RSI 71 (2000) 637. 
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Charge State Multiplier CSM  
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RILAC 2000 7  

GARIS  

CSM A1-A6 
CSM D1 
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Year RIKEN FLNR GSI

2001 ~2001 [114], [116] [110], [111], [112]

2002 58Fe+208Pb!108Hs  (10 ) 
64Ni+208Pb!272 [110]  (14 )

48Ca+249Cf![118]

2003 64Ni+209Bi!273[111]  (14 ) 
[113] (70Zn+209Bi)

48Ca+243Am![115] 110Ds  
[113]  

2004 70Zn+208Pb!277[112] (2 ) 
70Zn+209Bi"278[113] 1st!! 

(7/23)

48Ca+245Cm![116] 111Rg 

2005 70Zn+209Bi"278[113] 2nd!! 
(4/2)

2007 48Ca+237Np![113] 48Ca+238U![112]

2009 23Na+248Cm!266Bh (32 ) 
278[113]  

48Ca+249Bk![117] 48Ca+244Pu![114]

2010 274Rg No event 112Cn 

2011 70Zn+208Pb!277[112] (1 ) 114Fl, 116Lv 

2012 70Zn+209Bi"278[113] 3rd!! 
(8/12)

48Ca+248Pu![114]

GARIS  



576 total dose: 13.9"1019 => 0.47 puA

[113]  
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& ! 

78Kr: 486 pnA
=> 13.1 kW

124Xe: 102 pnA 
=> 4.4 kW

=> 13.1 kW

124Xe: 102 pnA
=> 4.4 kW

238U: 49 pnA 
=> 4.0 kW
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Yu. Ts. Oganessian, Nature 413, 122  (2001). 
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