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The Strutinsky method: Fission barriers
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"Experimental” ground-state shell-correction energy

Miinzenberg et al., 1985

Liquid drop:
Moller and Nix, 1981
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Nilsson single particle energies / MeV
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Partial decay half-lives

Calculation: R. Smolanczuk, A. Sobiczewski et al.; P. Mdller et al
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Expected half-lives of SHE and research goals
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Status of SHE research
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"Experimental” ground-state shell-correction energies

212107 - 28115 267104 - 1116 e 5 R T &
S -3 3
-4 - g -4+ g -4+
s} f*""“u\ 1 s —n i
'g’_s_r “exp. || JIRT |
3
s | 7! {1 =T}
= theory 1 8¢ I
= it . S8 P N A A B e i L L P | 1 -0

100 02 104 08 1108 M0 W2 ONE WE NE 1Z0 12Z Z 0 0 w2 ws W0E WmE om0 onE o Ne e mg 1o 1ge 2 'IE[I 10z D4 106 W& 10 Mz N4 16 M8 120 122 Z
158 160 182 164 186 168 170 72 174 WWB 17E W0 W 159 181 162 BS 1B7 169 171 W3 WS 177 179 g1 o 158 16D B2 184 16E BB 1FD W2 174 WWE IFE 1A0 N

Q-alpha: Oganessian et al., 2006
Theory: Méller et al., FRDM, 1995




Calculation of cross-sections

B A i "..I: HALRE | ik
304 308 312 316

A.K. Nasirov, G. Giardina et al., (2000)




Experiment SHIP: Fusion without extrapush

Fusion (initiated) by transfer:
V. Volkov et al.,
W. Von Oertzen et al.

Cold fusion valleys:
W. Greiner et al.
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Yu.Ts. Oganessian,
M.G. Itkis et al., 2004




Mutual relation

EXPERIMENT:
Yu.Ts. Oganessian,
V.K. Utyonkov et al.

THEORY::
A. Sobiczewski et al.
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Velocity separator SHIP

SHIP:

Separation time; 1-2us
Transmission: 20 - 50 %
Background: 10 -50 Hz

Det. E. resolution: 18 — 25 keV
Det. Pos. resolution: 150 um
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Experiment at SHIP: April 8 — June 4, 2005

4ECE+EESUF4 48Ca+238UF4 ELNE-EJEUF4
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Spont. fission from 48Ca + 2°°PbS and 48Ca + %°8UF,

Stop Box TKE
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Search for implanted ER’s
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Energy versus time-of-flight plots

48(Cq + 206PHS => 254No*

48Cq + 238|) => 28611 2*
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48C 3 + 238
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New K isomers in 22No
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Spectroscopy on a pb-level

Single particle energies:
Energy gaps at Z = 108 and N=162

Example: 27°Ds

Ground-state and K isomer
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New methods: SHIPtrap

Isobar separation at A=147 in the
purification trap
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Recent results: 17 new masses (%)

proton emitter '’ Tm

rp—process endpoint:
Sn-Sb-Te cycle

rp-process

Am/m ~5108=> 5keV atA =100




Near and mid term plans at SHIPtrap

48Ca + 20%Pb =>2%No + 2n (0 =3

ub)

Mass measurements
Laser spectroscopy
lon-chemical reactions
Trap-assisted spectroscopy
In-trap spectroscopy
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UNILAC and SHIP
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Technical developments: UNILAC upgrade

New 28-GHz ECR lon-Source:

higher charge state
higher intensity

GAIN factor: 2-5
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New RFQ Accelerator:

duty factor 25 % => 50 %
higher injection energy
higher acceptance

GAIN factor: ?2

ECR-lon Source /=
28 GHz

----- - Quadrupole

Csad rupule\rl 3
Magnet Triplet iy

I_.rl;a'_
—l L3
L
— ;
IH Accelerator  RFOQ Accelerator  Solenoid Switching
108 MHz 108 MHz Magnel Magnet

ECR-Ion Souwrcs g
14 GHz

U. Ratzinger, K. Tinschert et al., 2004
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Research plan and reactions to be studied
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