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Take-away message

TDHF theory provides us a parameter-free microscopic description for both

(1) multinucleon transfer processes in peripheral collisions and

(i1) quasifission processes in central collisions.
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Take-away message

TDHF theory provides us a parameter-free microscopic description for both

(1) multinucleon transfer processes in peripheral collisions
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lllustrative example: ggNi36 238U at E155,=390 MeV
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lllustrative example: ggNi36+23§U at E155,=390 MeV
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lllustrative example: g:Ni36+23§U at E155,=390 MeV
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Results of the TDHF calculation: {Ni, +* U at Ej,,=390 MeV

92

-
3D-grid: 70x70%30 (56 fmx56 fm*x24 fm), Mesh size: 0.8 fm
Skyrme force: SLy5, At 0.2 fm/c, Initial separation distance: 24 fm
Calculated impact parameter: 0 = b= 10 fm

% Fusion reactions have not been observed
\_ Y,

Density evolution obtained from the TDHF calculation

b=41fm b=61fm
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v symmetry axis of **U: z-direction
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How to calculate the transfer probability

Particle number projection method

- v Particle number projection operator
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Np+ N
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C. Simenel, Phys. Rev. Lett. 105, 192701 (2010)
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Results of the TDHF calculation: {Ni, +* U at Ej,,=390 MeV
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K. Sekizawa and K. Yabana, In preparation.
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v Nucleons are transferred toward the directions of the charge equilibrium at large-b region, 4 fm < b.
v Probability for proton pickup channels becomes sizable at small-b region, b < 4 fm.
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Results of the TDHF calculation: {Ni, +* U at Ej,,=390 MeV
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K. Sekizawa and K. Yabana, In preparation.

Production cross sections for *’Ni-like fragments | REIer T 2R R AR I RELLD)

“Ni
- Horizontal axis: Mass number of smaller fragments (incident *Ni) ‘
- Labels “(xxp)”, x=0, ..., 6: Number of transferred protons ‘ J _
+
- Lines: TDHF with effects of particle evaporation 23877 Set

x-direction

® o

Exp. e
x-direction
y-direction ===

238
z-direction e v
4F i3 y-direction
6414280 (B = 1050760 70 50 60 70
A i+ U (E;,=390 MeV) ¢‘
107 ¢
_10%F  (-6p: Ti) (-3p; Moy (-2p; Fe)
o 10 F : ; L
= 10°F n - z-direction
— w01 ® ] : e <0
B 103F i f
10°F & i -
10—4§ o7 L ' AP || ! I 3
50 60 70 60 70 50 60 70 50 60 70 50 60 70 S0 60 70

MASS NUMBER of PLF

v TDHF reproduces measurements reasonably, both proton stripping and pickup channels.
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Take-away message

TDHF theory provides us a parameter-free microscopic description for both

¢ multinucleon transfer processes in peripheral collisions
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Take-away message

TDHF theory provides us a parameter-free microscopic description for both

(i1) quasifission processes in central collisions.
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Results of the TDHF calculation: {Ni, +* U at Ej,,=390 MeV
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Results of the TDHF calculation: {Ni, +* U at Ej,,=390 MeV
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Total kinetic energy (TKE) vs. fragment mass (A) plot
(Left) Exp.: E.M. Kozulin et al., PLB686(2010)227 (Right) TDHF: x-direction @
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v The TKE-A distribution for the quasifission processes reasonably agrees with the experimental data.
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Take-away message

TDHF theory provides us a parameter-free microscopic description for both

v/ quasifission processes in central collisions.
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Conclusion

TDHF theory provides us a parameter-free microscopic description for both

¢ multinucleon transfer processes in peripheral collisions and

v/ quasifission processes in central collisions.
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