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Present status on SHE Theory: Spherical nuclei
N=184 and Z=114,120,126 ?

No target heavier that Cf 17
How can the elements with
Z>118 be produced?
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Reactions for formation of element 119/120

Element 119 Element 120
Zp.., | Beam | Target | E*@Bg... | | Zgeam | Beam | Target | E*@Bg,,
21 45G¢ 249Cf 41.7 21
22 S0Tj 249Bk 32.4 22 50T 249Cf 31.7
23 S1y 243Cm 36.8 23 o1y 249Bk 35.9
24 4Cr | 243Am 31.5 24 4Cr | 2%8Cm 33.0
25 | Mn | 2%Pu 37.7 25 SMn | #43Am 34.5
26 58Fe 23’Np 29.9 26 BFe | 24Py 33.9
27 9Co 233 36.7 27 %Co | ¥'Np 32.9
28 64Nij 238y 27.3




The reactions for production of the element 120
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Expected decay chains from
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Experimental setup



Experimental challenges

‘/ 1) Stable and reliable %0Ti beam

lon source + UNILAC groups, Target lab :
GSI| + HIM :

24 25 26 27 28 29 30

‘/ 2) New target wheel for high Scptember 011
intensity beam &

TASCA, GSI experimental electronics

& Target Wheel: 100 mm
@ Beam Spot: 8 mm

v 3) Production of 24°Cf and 24°Bk targets

LBNL, Berkeley; ORNL, Oak Ridge;
Inst. Nuclear Chemistry Uni Mainz; GSI target lab

Tested with 40Ar up to
2500 particle-nA on "Gd

‘/ 4) New ,fast” electronics for ys-activities
GSI experimental electronics, Univ. Lund, Sweden, HIM

\/ 5) Improved background suppression and
charge state predictions of heavy ions at TASCA =
TASCA, GSI and LBNL, Berkeley, USA




Preparatory experiments



Preparatory experiments
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The reaction °°Ti+17¢Yb: Analog part of data

Correlation analysis: Analog electronics

Counts / 10 keV
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Search for element 120
SITi+*PCf



Seach for element 120 (2011)

50Tj4+249Cf->2991 20"

August | September | October

UNILAC operational for Cf ~39 days




Search for element 119
SOTi+24°Bk



0Ti+249Bk Excitation Function
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Seach for element 119 (2012)

50T +249Bk - »299119*
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Production of element 117
BCa+2¥Bk



Production of element 117

48Cq+249Bk - >297117*

Im




X-ray spectroscopy of element 115
$BCa+*Am



TASISpec

Highly efficient multi—coincidence spectroscopy set-up
for TASCA’s very compact focal plane image

1 Implantation DSSSD (1024 pixels)
4 box-DSSSDs (1024 pixels)
=> ~80% «o—detection efficiency

4 Ge Clover (4*4 crystals)
1 Ge Cluster (7 crystals)
=> ~40% 7Y-detection eff. at 150 keV

L-L Andersson et al., NIM A 622, 164 (2010)
L.G. Sarmiento et al., NIM A 667, 26 (2011)
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Production of the element 115

48Cq+243Am->291115"
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Summary and Outlook

« Superheavy experiments 2011/12:
-focus: search for elements 119/ 120 in °°Ti induced reactions
-check element 117
-direct Z measurement of 48Ca+243Am chains (TASISpec)




