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Abstract Upgrades and new features of IMINTDYN

The new dynamic Monte Carlo program IMINTDYN based on the binary collision approximation ' . . * Enforce large angle scattering
Simulation options:

allows a reliable prediction of low energy implantation profiles and target compositional changes, * Improved energy loss options up to 2 GeV
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Includes multiple scattering
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as well as efficient simulation of high energy light ion scattering. To demonstrate the quality of * Ziegler/Biersack 5_t°ppi”8 model
 SRIM-2013 stopping data

New bulk binding energy model

Flexible mean free path of projectiles
* To speed up light ion high energy collisions
Vacancy as a “new” target atom

backscattering spectrometry (HR-RBS). This experiment is compared with a complete ) 'V'dee”i”S of generation and annihilation
OT vacancies

these predictions and simulations, we present a model case experiment where we implanted
oneAPl FORTRAN Compiler
parallel processing using

message passing interface
(MPI)

W ions into tetrahedral amorphous carbon with low (10 keV) and ultra-low (20 eV) ion

energies and analyzed the W implantation profiles with high resolution Rutherford

simulation of all aspects of Iion-solid-interactions of the experiment using the new

New Input/Output options:
* Improved projectiles angular / energy distributions  * Post processing programs for

IMINTDYN program. A unigue novel simulation option is the inclusion of the vacancy as target

species with dynamic vacancy generation and annihilation. Whereas simulations neglecting * Improved target layer structure definition ERDA, EBS, RBS, LEIS, ERCS, C-ERDA
vacancy formation cannot reproduce the measured implantation profiles, we find excellent * Includes target isotopic properties | | | | |
* Non-Rutherford IBANDL library cross section data * Creates input files for SIMS simulations

agreement between simulated and measured HR-RBS spectra. We also demonstrate the important

role of simultaneous weak collisions in the binary collision approximation 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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HR-RBS data & IMINTDYN simulation o ' ——— e Conclusion
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lon implantation into ta-C with initial
carbon density of 1.5-10% at./cms3,
allowing dynamic vacancy gene-
ration. The steady state vacancy
concentration is rapidly established
and i1s about 14%. The carbon atomic

density is 1.3-10% at./cm3, much o :
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* Experimental data fit best to ,,defective” ta-C with 14% vacancies or
voids due to sp3-sp? conversion.
* Simultaneous weak collisions necessary

e Vacancy formation necessary — 14 % vacancies in steady state
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