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Excitation functions of the 
48Ca + 233U, 238U, 242Pu, 244Pu + 

xn
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Decay Chains Observed in 243Am + 48Ca Reaction

10.51 MeV  

10.4 MeV  

E  = 248 MeV  L

a)  b)  

E  = 253 MeV  L

11.0 MeV    9.1 MeV  

9.72 MeV  

9.65 MeV  

80.3 ms

0.376 s

3.146 s

24.103 s

1.055 s

18.6 mm     

18.5 mm     23.3 mm     18.8 mm     

21.3 mm     

18.4 mm     

18.8 mm     

18.5 mm     

115

R R R

113

111

Mt

Bh

288

284

280

276

272

9.  MeV  02
.  s2 964
.  mm     23 6

9.7  MeV  6
.  s10 599
.  mm     23 7

10.38 MeV  
18.  ms6

.  s1 196

.  s0 249

.  mm     23 7

115

113

111

Mt

Bh

288

284

280

276

272

.  s15 388
.  mm     18 1

9.7  MeV  6

9.7  MeV  4

.  s1 723

.  s1 834

.  mm     18 1

.  mm     19 2

10 00 .  MeV  

10.  MeV  50
 ms280

.  s0 517

.  mm     18 5

.  mm     18 7

115

113

111

Mt

Bh

288

284

280

276

272

SF
140 MeV  
16 98.  h
17 8.  mm     

Db
268

5    

4 

3 

2

1α

α

α

α

α 5    

4 

3 

2

1α

α

α

α

α 5    

4 

3 

2

1α

α

α

α

α
The beam was switched off  9.23+_0.61 MeV

0.376 s

28.70 h
     18.2 mm

SF

Db
268

205 MeV  

9. +_0.61 MeV  48

9. +_0.61 MeV  80

SF

2 .  h3 54
     23.2 mm

Db
268

20  MeV0

10.  MeV04

8.97 MeV

17.9 mm     
105.96 min

1

 12.2 MeV 
18.0 mm   

R

10.33 MeV  
14.0 ms

7.7 mm     1

10.59 MeV  

10.  MeV  12

46.  ms6

0.147 s

.6 mm     17

.7 mm     17

115

113

111

Mt

287

279

275

α

10.37 MeV 
.  s0 245

SF

Db
267

206 MeV

Bh
271

283



FLNR (Dubna):
Yu. Oganessian, S. Dmitriev, V. Utyonkov, S. Yu. Oganessian, S. Dmitriev, V. Utyonkov, S. ShishkinShishkin, A. , A. YereminYeremin, G. , G. VostokinVostokin, , 
N. N. AksenovAksenov, Yu. Lobanov, V. Chepygin, E. , Yu. Lobanov, V. Chepygin, E. SokolSokol, Yu. , Yu. TsyganovTsyganov, G. , G. GulbekianGulbekian, , 
A. A. MezentsevMezentsev, S. , S. TretiakovaTretiakova, M. , M. VoronukVoronuk, A. , A. VoinovVoinov, O. , O. MalyshevMalyshev, V. , V. GorshkovGorshkov, , 
M. M. HussonnoisHussonnois, J. Kim,  M. , J. Kim,  M. ItkisItkis

PSI, University of Bern (Switzerland):
D. Schumann, H. D. Schumann, H. BruchertseiferBruchertseifer, R. , R. EichlerEichler, H. G, H. Gääggelerggeler

LLNL (Livermore, USA):

J.J. WildWild, M., M. StoyerStoyer, D., D. ShaughnessyShaughnessy, J., J. KenneallyKenneally

CHEMICAL IDENTIFICATION
of the element Db  as decay product 

of the element 115   
in the 48Ca + 243Am reaction
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Irradiation of 243Am-target with 48Ca-ions
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Taking off thin layer of Cu-catcher
(100÷150 mg of Cu)
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Chemical isolation of Db

• Dissolution of the Cu-cuttings in HNO3 conc.
• Addition of the La3+ (0.7 mg), tracers (92mNb, 177Ta, 167Tm, 169Yb) 

and carriers Nb, Ta (1 µg)
• Precipitation of La(OH)3 by NH4OH (La, Nb, Ta, Db, Ac –

precipitate; Cu-solution) – 3 times (Nb, Ta ≈99%)
• Dissolution of the La(OH)3 in 2M HNO3

• Sorbtion of La, Ac, Nb, Ta, Db on Dowex 50 (cation-exchange 
resin)

• Elution of group 5 elements (Nb, Ta, Db) with 2 ml 1M HF
• Evaporation of the solution to 0.1 ml
• Pipetting of the 0.1 ml solution on a PE-foil (40 µg/cm2) - ∑≈3 hr
(92mNb ≈ 85±5%)
(177Ta  ≈ 75 ± 5%)
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Detection system
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Total Kinetic Energy distributions of
252Cf and 268Db
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Mass Analyzer of Super Heavy Atoms



14

MASHA test with Xe and Hg isotopes
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Irradiation of 238U target with 48Ca ions 
Experimental conditions and results
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Search for SHE in nature
theory and experiment
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Chart of the nuclides 2004
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