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Physical ingredients
o

INCL4.5

Features

o INCL

@ Developed by ULg@Liege,
CEA@Saclay

@ Binary nucleon-nucleon
collisions

@ Nucleus (remnant) left in
an excited state

o Must be coupled to a
pre-equilibrium /
de-excitation code
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Physical ingredients
e0

The sMM model

SMM = Statistical Multifragmentation Model

De-excitation mechanisms

. ® @ Simultaneous break-up
® - | e Thermodynamical configuration
weights
° e Remnant splits in several “chunks”
@ Fragment de-excitation
.K °.® e Fermi break-up
e Evaporation Z < 2 (Weisskopf-Ewing)
o Fission (Bohr-Wheeler)
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The GEMINI++ model

. De-excitation mechanisms

7 @ No simultaneous break-up

@ Sequence of binary decays
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Physical ingredients

(o] J

The GEMINI++ model

. De-excitation mechanisms

7 @ No simultaneous break-up

@ Sequence of binary decays

@ Evaporation Z < 3 (Hauser-Feshbach)
@ Asymmetric fission Z > 3 (Moretto)

@ Symmetric fission (Bohr-Wheeler)
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In short

@ GEMINI++ has good fission and spallation yields
@ sMM less good for fission
e sMM prefers pre-equilibrium + de-excitation

@ IMF production mechanism?
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1.2-GeV p + 2%8PDp

1200 MeV p +pb208, n spectra
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In short

1200 MeV p + pb208, n spectra
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... pre-equilibrium might help
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63-MeV p + 2°8Pb (low energy)

63 MeV p +pb208, n spectra 63MeV p +ph208, p spectra
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63-MeV p + 2°8Pb (low energy)

63MeV p +pb208, d spectra
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Results

1.2-GeV p + '8'Ta (high energy)

1200 MeV p +tal8l, n spectra 1200 MeV p +tal8l, p spectra
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Results

1.2-GeV p + '8'Ta (high energy)

o

1200 MeV p +tal8l, d spectra
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Results

1.2-GeV p + '8'Ta (high energy)

1200 MeV p + tal8l, He3 spectra 1200 MeV p +tal8l, a spectra
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In short

@ Low-energy LCP yields are insensitive to de-excitation
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In short

@ Low-energy LCP yields are insensitive to de-excitation
@ Very little 3He in de-excitation

@ GEMINT++ sensibly better than sMm

e No multifragmentation
e More accurate evaporation model
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Summary

@ SMM needs a pre-equilibrium model
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Conclusions

Summary

@ SMM needs a pre-equilibrium model
@ GEMINI++ has accurate physics
o ...butitis ~20 times slower than sMu!

@ |IMF production could be improved
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Conclusions
The end

Thank you for your attention!
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1-GeV p + 2°8Pb
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1.2-GeV p + 2%8Pp
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1.2-GeV p + '8'Ta (high energy)
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1.2-GeV p + "®'Ta (high energy)
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1.2-GeV p + "®'Ta (high energy)
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