Numerical Simulation of the Distribution of lon Acceptance (DIA
in a Commercial API Source
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model provides a detailed insight into the
dynamical processes in the ion source, which
would not be achievable with experimental
methods.

e The numerical model yields results
which are not yet experimentally
available (three dimensionally
resolved DIA, cf. Fig. 5 and 8)
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e Particle calculations and data
analysis is performed on advanced
standard computer hardware
(“Workstation” Class PC)
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In this work we show a numerical model for the
distribution of ion acceptance in a commercial AP
lon source and compare the numerical results with
experimental DIA data.

Experiment
Experiment

e A numerical model driven ion source
development process is possible but
requires a valid CFD model of the ion
source, which is the numerically most
expensive part of the entire
simulation process

Methods

Numerical Methods
Discrete ion migration model:

e SIMION v8 with Statistical Diffusion Simulation (SDS)

e Fluid dynamic data are provided from a detailed

N

computational fluid dynamics (CFD) model of the ion

source (CFD Solver: Ansys CFX v.12.1, see poster 069

in session TPO4 for details)

Data analysis / Visualization / SIMION automation:
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400-410.

2) Benter, Th. Atmospheric Pressure Laser lonization. In The Encyclopedia of
Mass Spectrometry, Gross, M. L., Caprioli, R. N., Eds., 1st ed.; Elsevier:
Oxford, U.K., 2007.
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in the python programming language

e The data analysis and visualization of the result was

Simulation
Simulation

also performed with customized python scripts, for
this task the Matplotlib, Numpy and Scipy Python
libraries were used

Experimental Methods

Laser system: ATL ATLEX 300 SI, KrF*; 5) Shvartsburg, A A.; Jarrold, M F. An exact hard-spheres scattering model for
A =248 nm the mobilities of polyatomic ions, Chem. Phys. Lett. 1996, 261, 86-91.
6) Lai, H; McJunkin, T R; Miller, C J; Scott, J R; Aimirall, J R. The predictive power
3 mJ/pulse of SIMION/SDS simulation software for modeling ion mobility spectrometry

instruments Int. J. Mass Spectrom. 2008, 276, 1-8.

/) Ferzinger, J H.; Peric, M. Computational Methods for Fluid Dynamics, 3rd
ed.; Springer, Berlin, Germany, 2002.

4 ... 8 ns pulse duration
100 Hz pulse frequency

Beam delivery: Computer-controlled 2-way beam
positioning stage
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Analyte Solution: 1 umol/l Pyrene in methanol

Injection Parameters: Direct injection via HPLC pump with Figure 5) 3d representation of the simulated DIA shown in Fig. 4, the position of the capillary is marked with the dark cone Figure 8) 3d representation of the simulated DIA shown in Fig. 7, the position of the capillary is marked with the dark cone
100 ul/min liquid flow




