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Production of A+1 and Z+1 isotopes in p-*Z reactions.

Application to p-?"*Pb and p-*"’Bi.
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* Introduction

* Special channels and special dynamics for special isotopes

* Importance of pion-producing channels

* Test of INCL4.4.3: Emphasis on the energy-dependence of the
nuclear mean field

* Importance for radiotoxicity

* Conclusion
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2. Special channels
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Production of A+1 1sotopes = single scattering with stringent
kinematical conditions
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Production of Z+2 isotopes =
at least one inelastic scattering
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*Production of 4(Z+2)= one single inelastic scattering with constraints:

no further interaction for the pion and one nucleon trapped (only)

*Production of AD(Z+2)=two scatterings with constraints:

no further interaction for the pion and one nucleon trapped (only)




Production of Z+1 1sotopes =
more dynamical paths, less constraing
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*Production of A(Z+1)= one single elastic scattering with constraints:

no further interaction for one of the nucleons; but also one inelastic

collisions with no further interaction for the pion and one of the nucleons

*Production of ‘A"D(Z+1)=two elastic scatterings or one elastic and

one 1nelastic collisions



3. Importance of pion production

1. production of a given 1sotope
!
single channel

!

stmple dynamical path

2. 1importance of pion production channels

A good test for INC models



4. INCL4
brief description of INCL4.2=standard version:

- ordered & separated NN collisions

- elastic or inelastic

- subject to Pauli blocking

- potential well}

- transmission, reflection, (refraction) T
- stochasticity f

- relativistic kinematics

- isospin degree of freedom

INCL4.4.3

- isospin and energy-dependence of the potential well depth

- average potential well for pions
- strict Pauli blocking on the first collision

INCLA4.5 (composites+low energy features): see satellite meeting

Here: coupled to ABLA fission-evaporation code.



5. Results

* Production of A+1 isotopes in p+2"”Bi: ?1Po
* Production of Z+1 isotopes in p+**Bi: 2""Po,?%Po, ...

* Production of Z+1 isotopes in p+>"°Pb: Bi
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INCLA4.2
+ Isospin-dependent N potential + pion potential
+ E-dependent N potential + strict Pauli blocking on 1* collision

=INCL4.4.3



Conservation of energy for collisions of particles moving in potential well

Optical model: linear dependence in V(E)
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The energy-dependence leaves a fingerprint in
single-inelastic scattering events

It 1s washed out 1n other events
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Bi isotopes: Z+1 p(1Ge V)+2 )
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6. Applications to Pb-Bi1 targets



alternate disks of Pb-B1

3" disk in Bi
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7. Conclusion

* For residues close to target, identification of channels

and mechanisms

* Pion production channels are important

®* Pion fu
® Bears t

sion (A+1) 1s dominated by incoherent process
ne fingerprint of the energy-dependence of the

nucleon

potential

* Improved version of INCL4 1s successtul

* May be of importance for radiotoxicity studies



