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Introduction Methods
The initial step of electrospray ionization (ESI) is the generation of collision-induced fragmentation (CID) of larger droplets aspirated into The SID behavior of charged droplets is studied with molecular dy- » a wall made up of aluminum atoms in a fcc structure
large, charged droplets containing analyte ions. The lifetime of those the vacuum system. Studies of ion trajectory and molecular dynam- namics simulations of droplet-wall collisions using LAMMPS [2], a clas- _ _ . .
droplets is often underestimated and the exact transfer dynamics ics (MD) simulations of charged droplets, show that larger droplets sical molecular dynamics code. The simulation set-up consists of > th? edggs of th.e wall in contact with the. simulation box are
trough the vacuum system of the mass spectrometer is unknown. likely do not obtain sufficient energy by gas phase collisions to frag- e droo, | 7ch ) I rigid, while the inner structure can freely vibrate
: - snifi » astabledroplet, containing several ions (7 charges), acetonitrile _ . _ .
ExperIrrIentaI opservahons show that the dropleIs can penetraIe ment SIgnIﬁcantIy on CIID. | | | | 1334 molecEIes) 4 wate% 1440 molecules) & The droplet is placed in the center of the simulation box and launched
glbeleply Ir:ItO the Instrumerllt vacuum system producing fragments vis- Surfaci-lm(;luce: deSSOCIal'IOn (SID) is anh aIterIIIahb\lle mﬁ.cl.ﬁanlsm re- towards the wall with varying pre-defined velocities reproducing elec-
ible in the mass spectra [1]. sponsible for the fragment spectra as the available collision ener o L e : : : :
P 1] P 5 P gY » theinitial droplet is built with moltemplate [3] and PACKMOL [4] tric accelerations commonly found in mass analyzer instruments.

The formation of the fragments could possibly be attributed to in an individual collision event is much higher compared to CID.

and then minimized in LAMMPS before the collision simulation The dynamics of the collision and the resulting molecular fragments
iS run are analyzed with custom analysis scripts (Python / SciPy and Ovito)

Simulation system set-up.
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