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Synthesis of the heavies isotopes of element 118
in the 24%-231Cf + 48Ca reaction
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Synthesis of the heavies isotopes of element 118
in the 24%-231Cf + 48Ca reaction

249Cf (351 y) 250Cf (13 y) 251Cf (898 y) 252Cf (2.65 y)
5.61 mg 1.43 mg 4.03 mg 0.002 mg
950.7% 12.9% 36.4% 0.02%

12 target sectors are in Dubna
work on mixed Cf Average thickness 0.35 mg/cm?

at REDC




Synthesis of the heavies isotopes in the 2n-evaporation channel
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Synthesis of neutron-deficient isotopes

Chart of nuclides

| 2495, 248c48C, 2n)

168

166

249 251 48 118/293 § 118/294 | 118/295 {{ 118/296
m - Cf+ Ca _> ~0.5ms §0.69ms | ~2ms | ~4ms
71.57] W11.66] |77.55] [77.45
117/293 | 117/294
117 22ms | 51 ms «
e
Lv289 | Lv290 | Lv291 Lv292 | Lv293
~3ms |83ms[18ms | 13ms| 51ms -
7005 [10.85] [1074] |1063] [1053
241 48 115/287 | 115/288 | 115/289 | 115/290
. 37 ms | 164 ms|330 ms| 650 ms
+ — - . ;
[ " 'Am+7"Ca sl IRE | (15 | I
F1285 F1287 F1288 F1289
239,240Pu+48ca > 013s| O 049s | 066s| 185
— | | J1021]N1002] [og3] [984]
113/278 113/282 | 113/283 | 113/284 | 113/285 | 113/286
113 1dms 0.07s |0075s| 091s | 425 | 955
1 hoea] |23l [ | [ | B
Cn277 Cn281 1Cn 28 Cn285
112 U 01s 42s 28's
ik 10.31 953 9.19
Rg272 Rg274 Rg278 | Rg279 | Rg280 Rg282
sams = 4ms | 009s| 465 100 176 178
nes s o69] |1038] [56; | [928 ot
Ds270 | Ds271 Ds273 Ds277
6ms J0.1msf 69 ms]1.6ms| 0.17ms Gms
75 Lo |80 |82 13 057 9.10 873 174
Mt 270 Mt274 | Mt275 Mt 276 Mt278
e 04s |20ms | 045s 45s
- 10. 1033]_|%i6 33
Hs269 | Hs270 | Hs271 Hs 273 Hs 275 172
9.7s 76s 4s 025 0193
i it 3% 9.59 9.30
Bh 267 Bh270 | Bh271 | Bh272 Bh274
122 15s | 109s 44s
928 ] o3 A 170
73
854

Z=114

1680 182 184

vz

112/285
T2
9.19
1
E, (MeV)

160

162

164

Neutron number




Synthesis of neutron-deficient isotopes

240p,+43Ca reaction

Target 0.49 mg/cm?
Energy of Ca 245 MeV

Excitation energy 36.5 —-41.1 MeV

Beam dose 4.0+1018
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Synthesis of neutron-deficient isotopes

240py+48Ca reaction Target 0.49 mg/em?

Energy of ¥8Ca 250 MeV
Excitation energy 40.9 - 45.4 MeV
Beam dose 4.7+10%®

190 MeV
1443 MeV  173.%) 13.18 Me

0.857 ms
1771118 35/19.20 35/19,20

234 MeV
(179+55)
7.246 ms
15759 27 146

10.24 MeV

Events could originate from isomers with very low probabilities of 4x10-3 and 2x10-10,

They were not observed at 245-MeV 48Ca energy: Agreement with expectations
for the 4n-reaction channel.

Agreement with calculated and measured decay properties of even-even nuclei.




Synthesis of neutron-deficient isotopes

239py+438Ca reaction

Target 0.51 mg/em?
Energy of ¥8Ca 245 MeV
Excitation energy 35.4 - 40.0 MeV
Beam dose 1.4+1019

07:56
February 01, 2014

173 MeV
26h1122y
0.529 ms

8.735Me
26n1122y

+0.59
O3p = 0.23 -0.20 pb

(pb)

Cross section
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Drop of production cross section
with increase of Z and decrease of NV
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Approaching the border of region of SHN

Measured cross section is lower by factor of 20 than theoretical predictions
and by factor of 50 than values measured in the reaction with 244Pu.
Decrease of stability (fission barriers) of neutron-deficient Fl isotopes. SHE Facml‘y




Decrease of SF half-lives of even-even isotopes of Cn and Fl
with receding magic number N=184
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Decrease of SF half-lives of even-even isotopes of Cn and Fl
with receding magic number N=184

9 1 P.Moller, J.R.Nix, (o) B
71 W.D.Myers, Swiatecki W.J. (o) N

4 At. Data Nucl. Data Tables 59, 185 (1995) o

'I\ %o
< 81 ’]\ 244py, -
O O
E ]
Ny g =
2
% ] 0
O

-g 64 o© o}
Ke) i a
a 1
-l _ a L
L S J

- O 7 M. Kowal, P. Jachimowicz, o [

4 o A. Sobiczew ski '
- / Phys. Rev. C 82, 014303 (2010)
e V4
I L] L] L} L} I L] L] L] L] I L] L] L] L] I L] L] L] L] I L]
165 170 175 180 185

Neutron number

Approaching the border of region of SHN



a-decay energy (MeV)

Increase of @, values for isotopes with Z=112-114
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Conclusions:

New spontaneously fissioning isotope 2%4Fl was synthesized in the reactions of
233Pu and 24%Pu with 43Ca.

In the 23°Pu+48Ca reaction, the production cross section of 0.2 pb is 20 times
lower than predicted value and 50 times lower than value measured in the
reaction with 244Pu.

In the ##°Pu+48Ca reaction, three decay chains of 28°F| were observed. The a-
particle energy of 285FI was measured for the first time. The decay properties of
isotopes 285FI, 281Cn, 277Ds, 273Hs, 269Sg and 25°Rf were determined more
precisely. The cross section of the reaction with 24°Pu exceeds that for 23°Pu by
a factor of 10 but is 2-4 times lower than that for 244Pu.

Considerable drop of the evaporation cross sections of the 22°Pu+48Ca and
240py+48Ca reactions as well as decline of the half-life and dominance of the
spontaneous fission over the o decay for 284Fl and increased growth of the a-
decay energy of 285FI compared to the heavier Fl isotopes indicate approaching
the neutron-deficient border of stability of SHN.



Origin of SF activity
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Decay properties of seven
neutron-deficient nuclei

. 285 10.41(5) MeV
2.5 ms /FI 0.15%) 55 s

281 10.30(4) MeV
0.12
/Cn 0.13}007 s

377 10.55(4) MeV
Ds| 4.1%> ms

el

273 9.53(4) MeV
0.71
/HS 0.76:3 )1 s

269 8.50(6) MeV
58| 3.1/ min

‘ 1.0 3% min

Alpha-particle energy of 28°Fl and SF half-life of 284FI
were measured for the first time




