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Calculations of potential energy surfaces

• Selfconsistent calculations in Hartree-Focka-Bogolubov theory
with D1S Gogny parameter set

• Constrains on quadrupole and octupole moments

• Axial calculations (triaxial in some nuclei)

• Half-lives determined in WKB approximation

• Systematic calculations of 160 SHE fission barriers
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Fission barriers: Fm,No,Rf
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Fission barriers:
Sg,Hs,Ds

-10

0

10

20

30

40

50

60

70

80

90

100

110

120

130

140

150

160

170

180

190

200

210

-20 0 20 40 60

E
 [

M
eV

]

Q2 [b]

150

152

154

156

158

160

162

164

166

168

170

172

174

Sg
(a)

-20 0 20 40 60

Q2 [b]

150

152

154

156

158

160

162

164

166

168

170

172

174

176

178

180

182

184

186

Hs
(b)

-20 0 20 40 60

Q2 [b]

154

156

158

160

162

164

166

168

170

172

174

176

178

180

182

184

186

Ds
(c)

M. Warda, FUSHE Fission barriers and half-livesof super-heavy nucleiin a microscopic approach



Fission barriers:
Cn, Z=114,116
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Fission barriers: Z=118,120,122
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Fission barriers: Z=124,126
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Fission barriers – reflection symmetric, refelction asymmetric and triaxial

  0

  4

  8

 12

E

274
108Hs166

(d)

AS-RS
AS-NRS
NAS-RS

  0

  5

 10

B

(c)

  0

 10

 20

E
PP

A
IR

(b)

  0

 10

 20
E

NP
A

IR

(a)

  0

  5

 10

 15

γ

(e)

  0

 20

 40

Q
3

(f)

  0

 20

 40

Q
4

(g)

0.0

0.4

0.8

0 20 40 60 80 100 120

d
S

/d
Q

2

Q2 [b]

(h)

278
110Ds168

0 20 40 60 80
Q2 [b]

282
112Cn170

0 20 40 60 80
Q2 [b]

M. Warda, FUSHE Fission barriers and half-livesof super-heavy nucleiin a microscopic approach



Fission barriers in 274Hs and 282Cn
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Fission and α-decay
half-lives
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Fission and α-decay half-lives

 150  160  170  180  190

neutrons

 100

 110

 120

 130

p
ro

to
n
s

-15

-10

-5

 0

 5

1086
44

4
2

22

0

00

-2
-2

-4-4

-4

-6

-6

fission RS

α
fission NRS

M. Warda, FUSHE Fission barriers and half-livesof super-heavy nucleiin a microscopic approach



Conclusions:

• Fission barriers have been determined in self-consistent
procedure in HFB theory with Gogny D1S force

• Octupole asymmetry and triaxiality is important mostly
on the second barrier

• Reflection asymmetric fission barrier is smaller than
symmetric one for 170 ¬N¬ 182

• Octupole defoermed ground state for N 184

• Good agreement with available experimental data of half-lives
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Octupole ground state for N=188

310
122

-10 -5  0  5  10  15  20  25  30

 Q2 [b]

 0

 2

 4

 6

 8

 10

 Q
3
 [

b
3

/2
]

-2

 0

 2

 4

 6

 8

 10

 12

 14

310
122

-10 -5  0  5  10  15  20  25  30

 Q2 [b]

 0

 2

 4

 6

 8

 10

 Q
3
 [

b
3

/2
]

310
122

-10 -5  0  5  10  15  20  25  30

 Q2 [b]

 0

 2

 4

 6

 8

 10

 Q
3
 [

b
3

/2
]

310
122

-10 -5  0  5  10  15  20  25  30

 Q2 [b]

 0

 2

 4

 6

 8

 10

 Q
3
 [

b
3

/2
]

0

4

8

4 8

310
122

-10 -5  0  5  10  15  20  25  30

 Q2 [b]

 0

 2

 4

 6

 8

 10

 Q
3
 [

b
3

/2
]

0

4

8

4 8

 0

 2

 4

 6

 8

 10

-10  0  10  20  30

E
 [

M
e
V

]

Q2 [b]

NRSRS

M. Warda, FUSHE Fission barriers and half-livesof super-heavy nucleiin a microscopic approach



Single particle energies
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Ground state deformations
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Pairing energies, 2-nucleon separation energies
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Qα
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