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Only 63 chemical elements were known 135 years ago
(1869 — first publication by D.l. Mendeleev)
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CHART OF THE NUCLIDES
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Liquid Drop
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Chart of shell corrections

to the LD-potential energy spontaneous
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235U s 246Fm +5n
233U — 244 m

First experiment

on the synthesis of Fm-isotopes
in “cold fusion” reactions
induced by 49Ar projectiles
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Cross sections of the SHE
production in the cold fusion

reactions 2%Ph(HI, 1n) Cold fusion
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507 Pb or <*Bi - targets

—~
®)]
o
~
(72)
c
o
£
(O]
D
(%)
(90
)
o
-
O

Atomic number




O
C
~~
C
9
——
&)
()
(7))
(79}
(7p)
o
| -
&)




Here there are two questions:

What is the fusion probability for 48Ca and actinide nuclei?

What is the survival probability of the compound nucleus with

Z=114-118 at the excitation energy E*>30 MeV?
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M. Itkis et al., (2002)
Fragment Energy and Mass Distributions
in Cold and Hot Fusion Reactions
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Fission Fragment Mass Distributions
of 238U and 2°6116 Nuclei
at Low Excitation Energy
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Fusion probability

H

I Illlli

projectiles + 208py,

2381 (112) @ S4Cr

\
\

244py; (114) 8
249Cf (118) &

Act.-targets + 48Ca

\ 76Ge (114)

A I B T I I R B /A
1000 1500 2000 2500 3000




Neutron number
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Reaction of Synthesis of the Heaviest Nuclei
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Decay Chains of the Isotopes with Z=114
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Spectra of a-particles and sum kinetic energies of fission fragments from the decay

chains of Z=110, 112, 114 and 116 isotopes observed in 48Ca- induced reactions
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Dubna Gas Filled
Recoil Separator




Silicon
“veto” detector

For o.-particles
£=87% from 41t

For SF-fragments
€=100%

Silicon
position sensitive
detector array

Canberra
Semiconductors

DETECTION SYSTEM
OF THE DUBNA GAS FILLED
RECOIL SEPARATOR

TOF
detector
(I=65 mm)

stop

RECOIL

Low pressure multiwire
proportional chamber
pentane - 1.5 Torr




Decay Chains Observed in 243Am + 48Ca Reaction
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Decay of 2%8Dh Observed with
Dubna Gas-filled Recoil Separator
in 2*3Am +“8Ca Reaction

Yu. Oganessian et al.,
Phys. Rev. C 69, 021601(R) 2004 10.46 MeV
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SF of Z=105 in the Nb/Ta chemigalfraction 268
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Alpha-decay energy vs. neutron number for isotopes of elements Z > 102
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SF-systematic of TKE
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Theory and Experiment
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Chemistry of Hs (Z=108)
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Search for SF of naturel Eka Os
by detection of fission neutrons

Underground Laboratory
Modane (France)

Depth: 4000 m (w. eq.)

9
1 SF-event per year (T, =10'y)
corresponds to concentration:

EkaOs/Os = 5.10 g/g

(or 1022g/q in the terrestrial matter, or 10" of U)
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Nuclear transformations

Spherical shells

Z=114 N=184 Lullils

v‘ and y—rays
a-decays
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2 x 1347e
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Electrostatic Recoil Separator

"VASSILISSA" and Ge-detectors
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Mass Analyzer of Super Heavy Atoms
(MASHA)
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MASHA off-line test with stable isotopes
M/AM=3071
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Consumption
of 48Ca (68%) - 0.5mg/ [0.25mg/h |

o 12 (K
intensity - 510 /s [ 510 /s ]

beam time - 2000 h/y [ 6000h/y ]

Isotopes:

U[238], Np[237], Pu[244], Cm[247] + *®Cal..54Ni] Z =114 - 122

7 /

technology of the
target preparation - 0.3 mg/cm? [ 1.0 mg/cm? ] Separation of super heavy nuclei and
/ detection of their radioactive decay

isotope enrichment - 98-99% [ 999%] now. SHlP, DGFRS, SAASY, GARlS,

new facilities
such as MASHA but more fast!

+ neutron and y-arrays: DEMON, EUROBALL,
AGATA,....
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