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Motivation

Development of a versatile Monte Carlo (MC) binary collision approximation (BCA)
simulation program for MeV ion scattering, as well as low energy and ultra-low energy ion-
solid interactions[1,2,3]. Here: Prediction of oligomer sputter yields

Fast simulation comparable to duration of an experiment

Follow up dynamic stoichiometry changes

Capability of parallel processing using MPI routines

Upgrade and extension of the MC-BCA code SDTrimSP [4]

New simulation options:

Table of thermodynamic data for

binary and ternary compounds

Improved energy loss options up to 2 GeV
SRIM-2013 stopping data

New bulk binding energy model
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Upgrades and new features of IMINTDYN

Benchmark from SDTrimSP

1keV Fe in TaC
512 projectiles per history

2-10* histories
10.24-107 particles

static simulation:
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dynamic simulation:
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Vacancy as a “new” target atom
Modelling of generation and annihilation
of vacancies

parallel processing using
message passing interface
(MPI)

->

lon Matter Interaction Dynamic IMINTDYN
Complementary to SIMNRA [5], POTKU [6], CORTEO [7] simulation software
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New Input/Output options:
* Improved projectiles angular / energy distributions
Improved target layer structure definition .
Includes target isotopic properties
Oligomer formation enthalpy table
Oligomer sputter yield output table

2] Enhanced book keeping
Coincident events mapping 1
Scattering angle distributions

Collision counters

Logbook and debugging
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If you have an SDTrimSP 6.0 license (500€ single user, 1000€ up to 5 users) , you may obtain the IMINTDYN code
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Dimer and Trimer sputtering model quantitatively explains the
sputtering vyield for Carbon targets and Oxide targets
(sio, , Ta,O, ...

Conclusion

 IMINTDYN = Upgraded versatile Monte Carlo BCA code applicable for:
* Simulation of ultra - Low energy Collisions
* Dynamic formation of voids and vacancies
e Sputtering simulations with novel BBE model
* Crater function simulation for pattern formation parameters
* Successful Prediction of oligomer sputter yields
* Output data file with detailed information on dimer and trimer sputtering

* Fast dynamic simulations & Parallel processing

* FORTRAN-90 source code for compilation under Windows, LINUX
and other operating systems

* Easy batch processing and simulation of parameter series




