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Simultaneous interaction of methyl radicals and atomic hydrogen
with amorphous hydrogenated carbon films
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Heterogeneous reactions affect the particle shape
and the transition from spheres to aggregates
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Reduction in sticking efficiency
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Bin method: Solve for density of particles over a geometrically expanding volume grid.

Slow but more informative.

Moments method: Assume a distribution form (e.g. lognormal) and
solve for the moments of the distribution.
Requires assumptions, but much faster and integrable to GCMs!
(de Batz de Trenquelléon et al. 2025)
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How do these surface pro

s affect the particle shape?

Main haze layer

(Pruppacher & Klett, Microphysics of couds and precipitation, Kluwer Academic Publishers)
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governed by (contintous reginie) (halisic regime)

Particle—<luster agercgation D=3
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Application to Titan
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From A. Damiens, PhD

Haze mass flux ~ 3x10-% g cm?s corresponds to 30% of N2 & CH photolysis

Haze formation yield

From combustion chemistry

Only coagulation

Coagulation + surface chemistry

Mitchell & Frenklash (2003)

Pure microphysics

Continuity equation for particles
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Inception

1,z number density particles with volume v,
®(y,): flux of particles
K(u, u'): coagulation Kernel of particles with volumes u and u’

Antw,iny)  Valwp): setling velocity
= K, pheric mixing
n,: atmospheric density

) = — V@) — Kpn,

Coagulation Kernels

Brownian: random collisions between particles

Ky(r.s) = ada(D, + D)(r +5)p (for spheres)

KTy,
D, =—2. Particle diffusivity
6xn

B, f: interpolation formulas between free-molecular (Ky>1) and continuum regimes (Ku<1)
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a,: sticking effidency K, === Knusden number
T

Charge effects

Reduction in sticking efficiency
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- collisions with ions & electrons

- photoionization
- photodetachement
Uyr= Jhack b, » oot
= Charge distributions
J= = Ji + Je. s
Settling velocity for aggregates with D=2
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Particles settle with the velocity of the monomers!

Cloud formation



