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Figure 2: (a) The overlap between the fragmentation and particle formation regions de¯nes the
range of fragmentation energy at which both the
events (fragmentation in the APi-TOF and particle formation in the atmosphere) are allowed.
(b) The two events are incompatible.
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2Method
The model computes the probability of fragmentation of a single negatively-charged cluster from
alargenumber( ⇡ 103 )ofindependentstochastic
realizations of its dynamics in the APi.
The algorithm of the code is described by the
simpli¯ed°owchartshowninFig.3. Wegivehere
a brief description. For detailed description see
Zapadinsky et al [16].
The dynamics starts with the ionized cluster
accelerating in the mass spectrometer under the
e↵ect of an electric ¯eld generated by the electrodes inside the APi. While moving, a random time interval to the next collision is computed from the cumulative distribution function
Pcoll (t), which expresses the probability to encounter a collision after a time t:
Pcoll (t) = 1
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Figure 3: (Color online). Simpli¯ed °owchart of
the fragmentation code. The process is repeated
up to the required number of realizations.
collision:
Psurv (t) = 1

Pfrag = e

k ( E )t

,

(2)

where Pfrag is the fragmentation probability and
k, the fragmentation rate constant, is the inverse
of the statistical average of fragmentation time,
which depends on the cluster excess energy E
beyond its fragmentation energy threshold. The
fragmentation time is interpreted as the time the
cluster spends intact before fragmenting. The
fragmentation rate constant is derived from equilibrium condition between fragmentation and recombination processes using the detailed balance
condition [16].
At this point, if the time required by the cluster to escape from the simulated region of the
mass spectrometer is less than both the collision

(1)

Here,⌥ is the collision frequency which depends
on the cluster velocity v, w h i tl e= 0 is the moment when the previous collision occurred. Simultaneously, another random time interval is
computed for the fragmentation event from a
Poisson distribution, which corresponds to the
time-dependent survival probability Psurv after
3

