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Motivation

K.H. Schmidt et. al., Nucl. Phys. A665 221 (2000)

I Fission fragment mass yield is a one of the basic, measurable observable

I The shape of observed fragment mass distribution allows to determine the type of fission (symmetric, asymmetric,
bimodal)

I Accuracy of reproduction of the experimental mass yields is a test of the theoretical models

I The proper theoretical description of fission mass distribution is still pending
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Potential energy surface - HFB + Gogny D1S

δ
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The quadrupole moment:
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16π
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Fission path - 252Cf
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Kształty przedrozszczepieniowe
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Fission dynamics

Ĥcoll = − ~2

2
√
γ

3∑
i,j=2

∂
∂Qi0

√
γBij(Q20,Q30)

∂
∂Qj0

+ V (Q20,Q30)

γ ≡ detG(Q2,Q3), Bij =M−1
ij

Ĥ ′
coll

gπn (Q2,Q3, t = 0) = Eπ
n gπn (Q2,Q3, t = 0)

Ĥcollg(Q2,Q3, t) = ı̇~∂g(Q2,Q3,t)
∂t

H. Goutte et. al, Phys. Rev. C71 024316 (2005).
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Probability current density

~J(Q20,Q30, t) = ~
2ı̇
√
γB(Q20,Q30)×

[g∗(Q20,Q30, t)∇g(Q20,Q30, t)−

g(Q20,Q30, t)∇g∗(Q20,Q30, t)]

P(Qsc
20,Q
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30) =

t=T propag∫
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~J(Qsc
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Pre-scission configuration

σ(z) = 2π
∞∫
0

r⊥ρ(z, r⊥)dr⊥

M. Warda, A. Zdeb, Physica Scripta 90 114003 (2015).
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Neck rupture probability

P(z) ∼ exp[−σ(z)]

Brosa U., Phys. Rev. C38 1944 (1988).
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Random Neck Rupture Mechanism

σ(z) = 2π
∞∫
0

r⊥ρ(z, r⊥)dr⊥

P(A1/A2) = exp

[
−2γσ(z)

T

]
=⇒

P(Qsc
20,Q

sc
30) =

t=T propag∫
t=0

~J(Qsc
20,Q
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30, t) · ~n dt

=⇒
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Brosa U., Phys. Rev. C38 1944 (1988).
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The tunneling probability
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A. Zdeb, A. Dobrowolski, M. Warda, Phys. Rev. C95 054608 (2017)
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Time of evolution
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A. Zdeb, A. Dobrowolski, M. Warda, Phys. Rev. C95 054608 (2017)
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Energy dependence
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A. Zdeb, A. Dobrowolski, M. Warda, Phys. Rev. C95 054608 (2017)
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Parity dependence

 0

 0.01

 0.02

 0.03

 0.04

 0.05

 0.06

 80  100  120  140  160

P
 [
A

U
]

A

π=+1

π=- 1

exp

A. Zdeb, A. Dobrowolski, M. Warda, Phys. Rev. C95 054608 (2017)
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Mixed states
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A. Zdeb, A. Dobrowolski, M. Warda, Phys. Rev. C95 054608 (2017)
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Conclusions and perspectives

I The peaks positions are well reproduced
I There is no strong correlation between mass distribution

and initial conditions
I Theoretical mass yields are too narrow in comparison to

the experimental ones
I To improve the accuracy of data reproduction model

extensions are required
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Third dimension - Q40

The hexadecapole moment: Q̂40 =
√

4π
9

A∑
i=1

r4
i Y40

=⇒ Super-asymmetric fission path

M. Warda, K. Pomorski, J.L. Egido, L.M. Robledo, J. Phys. G: Nucl. Part. Phys. 31, S1555 (2005).



Thank you!
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Searching for pre-scission points
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M. Warda, A. Zdeb, Physica Scripta 90 114003 (2015)
N. Dubray et al., Comp. Phys. Comm. 183 (2012) 2035.
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