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Fission dynamics
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Fission dynamics
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Extended to finite temperature

self-consistent description :

» partition of nucleon numbers and energy
* TKE release

» observables’ energy dependent

» primary fission fragment deformation

+ scission configuration




Fission dynamics
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The widths of fission observables: too small.

Higher-order many-body correlations ,quantum fluctuations beyond mean field important!
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Random transition: above and below fermi surface; random time
Simulating dynamical fluctuations during the evolution

Fluctuation by initial configuration
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I Particle number projection

Extract the specific fission channel (N,, N, conserved)
from final-state of TD-DFT evolution
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P (NZ,NL) = ﬁ [ dbpdfpeifr Nj=N2) oifp(NL=NZ)

{W|P(NL NE)|W)  Probability of producing a fragment with specific Ny, N,

70 5%
P a ) _ 60 )
g _ (WHP"(Nr Np)P*(Zr. Zp)| V) g
proj (.J,lfj,. (N, -\'J")P"(Z'J"- Zp| ) \9; 50 i
E 40
5 1
E 30
Projected energy-excitation energy 2 o
20 :
for specific fission channel . ' .
1090 100 110 120 130 140 158

Fragment Mass (A)

Probability PN



Angular momentum projection

For axially symmetric state(J,=0):
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{Extracted fission observables ]




Fission fragment mass yields
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Initial configuration variation+ dynamical transition+ fission channel extraction
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N-Z distribution
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okl | Fission fragment excitation energy

Projected energy calculation: Event by event distribution:

weighted average d
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Dynamical fluctuation:
Reduce the slope of sawtooth structure

Fission simulator



The other observables
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Fission of rapidly rotating
compound nuclei




Rotating procedure

The Skyrme-type single particle Hamiltonian:
Uq(7)
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Rotating each term
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Fission fragment spin & TKE
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Collective rotation energy transfer
Elongate with Temperature
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Compound nuclei rotating faster:
S, >Sy

Sy increase linearly

The ratio S;/Sy constant with Ly

:Decrease as temperature increases.
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Fission mode analysis
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SyersL) = SH/L = Se(ryr)
Two components:

* inherited part  Srn/w
« fluctuation part Syu1,

Sy Without AMP

reflects the bias in the occurrence
probabilities of different fission modes

Bending mode is more probable
Bias decrease with increasing temperature



Scission configuration
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Under Rotation:

* neck become thicker

* non-axialy symmetric deformation

» perpendicular scission neutron emission
* Induce large variation than temperature
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Summary & Outlooks

Summary:

1

. extended TD-DFT framework (TD-BCS+RT plus PNP)
Fragment mass distribution comparable with experiments
Fragment excitation energy sawtooth structure
The dynamical fluctuation can increase the fission observables distribution
width and reduce the slope of the sawtooth structure.

. initial rotation on the s.p. Hamiltonian (rapidly rotating fission)
The spin ratio of light to heavy fragments remains constant with LCN but
decreases with temperature.
The scission neck becomes thicker as Ly increase.
Although E.,, decrease, more collective rotation energy of CN transfer to the
fragments TKE.

Outlooks:

developing finite temperature PNP and AMP.

developing the simultaneously PNP and AMP on both light
and heavy fragment.

developing more self-consistent form of random transition.



Interaction dependence

Different nuclear interaction:
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