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Appendix

The collision recipe format

Our collision recipe is provided as a set of 72 tables. They describe six output
quantities (see Table 6.4) for six impact parameters b and for both the local and
the global recipes. Since listing all these tables here is impractical, we will pro-
vide them in the digital form as online material once this manuscript is submitted
to the journal. In this appendix we present two examples to illustrate the format.

Each table lists one quantity as function of the dimensionless energy param-
eter ε and the initial filling factor of aggregates φσ. The only exception concerns
the fraction of missed collisions, fmiss. This quantity provides a correction to the
collision cross-section of particles, in our case calculated from the outer radius
of an aggregate aout (cf. Sect. 6.4.1). The filling factor φσ is not an appropriate
quantity to use here, because it is ambiguous where it concerns the structure of
particles. For example, low φσ could mean either a very fractal structure (and
correspondingly high number of missing collisions) or a porous but homoge-
neous structure (and low number of missing collisions). Therefore, it is more
appropriate to relate the probability of a collision miss directly to the radii with
which the particle is characterized. Thus, fmiss is provided as a function of the
ratio of the outer radius over the projected surface equivalent radius, aout/aσ.

Each table is preceded by a header that specifies: the corresponding recipe
(keyword: GLOBAL or LOCAL), the corresponding impact parameter b, and the
quantity listed in the table (keywords are: fmiss, Nf, Sf, fpwl, q, Csig). In the case
of Table 6.8 the header is

# GLOBAL, b=0.0, Q=fpwl

Therefore, Table 6.8 presents the fraction of mass in the power-law component,
fpwl, for the global recipe and for head-on collision.

In each table the first column and the first row specify the normalized en-
ergy parameter ε and the initial filling factor φini

σ (or the ratio of the outer over
the geometrical radii aout/aσ in the case of fmiss), respectively. In this case ε is
scaled by the total number of monomers (the global recipe scaling) and by the
breaking energy Ebr (erosion/fragmentation scaling). The normalizations for all
quantities are listed in Table 6.9 to avoid any confusion with other tables. The
intersection of a row corresponding to εi with a column corresponding to φσ,i
provides the output quantity for this set of parameters (εi, φσ,i, b).

Table 6.10 is the second example. It is taken from the local recipe and it
presents the fpwl quantity for the head-on collision. The dimensionless energy
parameter ε has fewer entries in the local recipe tables than in the global recipe.
It is also normalized to different quantities. In Table 6.10 the energy is scaled
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Table 6.8 — Fraction of mass in the power-law component fpwl at b = 0 in the global
recipe.

ε φini
σ

0.121938 0.155263 0.189273 0.250536
0.000572118 0.00000 0.00000 0.00000 0.00000
0.0205945 0.00000 0.002500 0.00000 0.00000
0.0572069 0.000833 0.00000 0.00000 0.00000
0.128715 0.092500 0.030417 0.008750 0.0029167
0.228827 0.388750 0.094167 0.030417 0.01500
0.915310 0.957500 0.603333 0.243750 0.115833
3.66124 1.00000 1.00000 1.00000 0.727083
8.23779 1.00000 1.00000 1.00000 1.00000
14.6450 1.00000 1.00000 1.00000 1.00000

Table 6.9 — Normalization factor of the dimensionless energy parameter ε for all output
quantities in both local and global recipes.

quantity Local Global
fmiss Nμ Ebr Ntot Ebr

Nf

...
...

S f

fpwl

q

Cφ Ntot Eroll Ntot Eroll

by reduced number of monomers Nμ (local recipe scaling) and by the breaking
energy Ebr (erosion scaling) as indicated in Table 6.9. The header in this case is

# LOCAL, b=0.0, Q=fpwl

Table 6.10 — Normalized mass in the power-law component fpwl at b = 0 in the local
recipe.

ε φini
σ

0.0700907 0.0904748 0.126801 0.160992
0.228847 0.00000 0.00000 0.00000 0.00000
0.915388 1.00100 0.333667 0.00000 0.00000
3.66124 4.00400 46.5465 6.33967 0.667333
14.6450 7.00700 67.0670 35.2018 9.00900
32.9511 7.50750 148.315 58.2248 16.0160
58.5798 9.50950 129.129 62.3957 30.0300

Note that in the local recipe the filling factors are lower. In this case larger ag-
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gregates are used to model collisions of large mass ratio. The fractal structure of
these aggregates result in lower filing factor. Also, the size of these aggregates
causes strong variation of the filling factor. Small difference in arrangement of
monomers may change the filling factor by several percent when a few more
monomers are exposed.
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