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Mass and charge distributions in p + °®Fe reactions
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calculated with ISABEL-MECO and Talys_1.9
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Mass and charge distributions in p + >°Fe spallation
reactions calculated with ISABEL-MECO

100 F ' ’
1500 MeV

100

- =M e
10 o 10

100
100

10 ¢ 10

100 |
100 1
= 10 + )
E E 10 3
N S
e} 1t © 1
0.1 0.1
100 F
100 1
10 ¢ 10 7
1F 1 1
0.1 0.1
100 |
100 1
10 | 10 1
1F 1
01 0.1
0 10 20 30 40 50 60 0O 5 10 15 20 25 30



Centroid and width of isotopic distributions in p + °°Fe
spaII?tion reactions calcuzlated with ISABEL-MECO
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Necessity of considering heavy fragment
emission in the equilibrium de-excitation
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® The ISABEL distributions are structureless.
® The even-odd structure in the Z-distribution appears after the
equilibrium decay stage.
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Contributions to the A- and Z-distributions at
1GeV from fragment emission in the ground,
excited-bound and
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A preliminary calculation with CoMD-MECO at 1GeV
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® Stringent test for CoMD, well above
the bombarding energy range of its
validity.

® Too many cold events (°°Fe)

® The E*-distribution of pre-fragments
in CoMD does not extend to very high-
energies as ISABEL does.
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FIG. 2. (Color online) Inclusive residue-production cross sections for 1-GeV p + Fe, as a function of the nuclide charge. (a) Intranuclear
cascade simulated by INCL4.5. (b) ISABEL. Experimental data from Refs. [6.7.9].



Multifragmentation ?

® \We reject ISABEL/MECO events with E*>3.2MeV/A

® SMM calculation considering multifragmentation above E*=3MeV/A

E*<3.2MeV/A
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® A proper mixture of multifragmentation events from SMM with events from
ISABEL/MECO may fill in the gap at 19<A<30 and 9<7<13




Summary

Spallation products of *®Fe+p reactions at 0.3-1.5 GeV/A were described
as a two-stage process with the ISABEL INC followed by the the MECO
sequential binary decay code.

A good agreement with the experimental A- and Z- and isotopic
distributions was obtained with an effective set of excitation-energy
independent parameters for the equilibrium de-excitation.

Consideration of the multi-fragmentation decay mode at the highest
bombarding energies (1.0-1.5GeV) may require

® Animproved set of statistical decay parameters
® Proper consideration of MF-decays

® Comparisons with x-section and available velocity distribution
data of emitted IMFs.

Improvements in the calculation of the INC stage with the CoMD model
should be considered.



