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. Search for new elements with Z>118

« EXxperimental setup

* Preparatory experiments
e Search for element 120
e Search for element 119
e Production of element 117

o X-ray spectroscopy of element 115

e Summary and Outlook



Present status on SHE Theory: Spherical nuclel
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*@Bp. | | Zgeam | B€@M | Target | E*@ Bpgyos

21 HSc 249Cf 41.7 21

22 50T 249Bk 32.4 22 50T 249Cf 31.7

23 51y 248Cm 36.8 23 oly 249Bk 35.9

24 S4Cr 243Am 31.5 24 Cr | #8Cm 33.0

25 SMn 244Py 37.7 25 SMn | 243Am 34.5

26 8Fe | 23'Np 29.9 26 S8Fe | 244Pu 33.9

27 59Co 238 36.7 27 Co | 2'Np 32.9
28 64N 238 27.3




The reactions for production of the element 120

: +
T|+Cf Cr+CmFe Pu N|+U @ Zagrebaev (Myers/Swiatecki)
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Experimental setup



Experimental challenges

1) Stable and reliable °°Ti beam

lon source + UNILAC groups, Target lab
GSI + HIM

Beam current

27 28 30

2) New target wheel for high * & %
Intensity beam

TASCA, GSI experimental electronics

September 2011

@ Target Wheel: 100 mm

@ Beam Spot: 8 mm
3) Production of 24°Cf and 2#°Bk targets

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

Tested with 4CAr up to
2500 particle nA on "&Gd

4) New ,fast“ electronics for s-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+1/6Yb: Analoqg part of data

Counts

. T T LI T 7
3 2% b ERa(ANtTOR) | g : 22 | | 222 || o, ER: X
S 1504 |: Lo : - 1 s 8780;18 s y .
N s ]
@ 100] |:|2R4 ] E - ¥
c INE 214F: ; : i
> : I 217Th 218Th 219Th
O 504 : — :
@) i 0261;300 § |9670;0,1 s| | 9340;1 s ER: xn
O - 1 I II I 1
7000 8000 9000 1000(
E / keV *Ra *"Ra
t 7137:2,46 B 8700;1.7mls
] 2 pafAc = .
6 287(16)ms | 3.27(12) mg 5.63(26) ms
1075
g ?Pa | «d ER: p3n
8210..;:3m
. &
101_E Zlha | 21?&
3 26(1)s } 1.89(4) ms 21870
@ ) Scalexl Scalex1000 Scalex1000 i 9210’1 S
! '5l '1(|) '1|5 '20 '5l '1(|) '1|5 '5l 16 '1|5 '2|0 '5| 1(|) '1|5 'ZIO' '1(|) 'Z(IJ '3|0 '
Time / ¢
214Fy

8420:4ms




Search for element 120
0T+ 249Cf
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50Ti + 249Cf_> 299 120*

August | September October

UNILAC operational for Cf  ~39 days



Search for element 119
50T+ 249Bk



S0Tj+249Bk Excitation Function
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Seach for element 119 (2012)




Production of element 117
4Ca+4Bk
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X-ray spectroscopy of element 115
48C g+243Am



243Am target Courtesy of D. Rudolph
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e Superheavy experiments 2011/12:
-focus: search for elements 119/ 120 in °9Ti induced reactions
-check element 117
-direct Z measurement of 4Ca+243Am chains (TASISpec)




