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Illustrative example:  64Ni  +238U    at Elab=390 MeV
28 9236 146

Production cross sections for 64Ni-like fragmentsProduction cross sections for 64Ni-like fragments Exp.: L. Corradi et al., Phys. Rev. C 59, 261 (1999)
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●   exp.

  GRAZING
   w/ evaporation

6-neutron pickup:
64Ni  ← 238U

6-proton stripping:
64Ni  → 238U

1- and 2-proton pickup:
64Ni  ← 238U



  

3D-grid:  70×70×30 (56 fm×56 fm×24 fm),  Mesh size:  0.8 fm

Skyrme force:  SLy5,  tΔ :  0.2 fm/c,  Initial separation distance:  24 fm

Calculated impact parameter:  0  ≦ b  10 fm≦

※ Fusion reactions have not been observed

Results of the TDHF calculation:  64Ni  +238U    at Elab=390 MeV
28 9236 146
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Particle number projection methodParticle number projection method

: Number operator of the spatial region VP

➢Probability Pn:  n  nucleons are in the VP  and  N-n  nucleons are in the VT

Slater determinant Overlap integral in respective regionsSingle-particle w.f.

✔ Particle number projection operator

C. Simenel, Phys. Rev. Lett. 105, 192701 (2010)

N=NP +NT: Total number of nucleons

How to calculate the transfer probability

Projectile region: VP

Target region: VT
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✔ Nucleons are transferred toward the directions of the charge equilibrium at large-b region, 4 fm < b.

Transfer probabilitiesTransfer probabilities

: The projection method

✔ Probability for proton pickup channels becomes sizable at small-b region, b < 4 fm.

 K. Sekizawa

Results of the TDHF calculation:  64Ni  +238U    at Elab=390 MeV
28 9236 146
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 K. Sekizawa

✔ TDHF reproduces measurements reasonably, both proton stripping and pickup channels.

Production cross sections for 64Ni-like fragmentsProduction cross sections for 64Ni-like fragments

Results of the TDHF calculation:  64Ni  +238U    at Elab=390 MeV
28 9236 146

238U

64Ni

+ sign

― sign
- Horizontal axis:  Mass number of smaller fragments (incident 64Ni)

- Labels “(± x p)”, x=0, …, 6:  Number of transferred protons

- Lines: TDHF with effects of particle evaporation

Exp.: L. Corradi et al., Phys. Rev. C 59, 261 (1999)

K. Sekizawa and K. Yabana, In preparation.
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Total kinetic energy (TKE) vs. fragment mass (A) plotTotal kinetic energy (TKE) vs. fragment mass (A) plot

(Left)  Exp.: E.M. Kozulin et al., PLB686(2010)227

(Elab=382 MeV) (Elab=390 MeV)

✔ The TKE-A distribution for the quasifission processes reasonably agrees with the experimental data.
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