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The sporadic meteoroid complex (SMC) represents a major part of the meteoroid population in near-Earth
space. Studies conducted over the past decades have identified six apparent SMC sources on the sky:
(i) north/south apex source, (ii) helion/anti-helion source, and (iii) south/north toroidal source. Nesvorný
et al. (2011a) presented a steady-state dynamical model for the north/south apex source with Oort-cloud
comets being the main source of these dust particles. Similarly, Nesvorný et al. (2011b) modeled the
helion/anti-helion source using a steady-state population of dust released from Jupiter-family comets. The
parent population of the toroidal dust particles has not previously been identified. Here we overcome this
problem and present a consistent dynamical steady-state model for the toroidal source of the SMC. In
particular, we show that sub-mm to mm particles released from Halley-type comets (HTCs), are able to
explain all observed properties of the background average of the toroidal component of the SMC, including
their typically small eccentricities. Interestingly, the toroidal component of the SMC shows the largest
yearly variations. We show that the major variations may be due to prolific activity of periodic sources
such as comet 96P/Machholz. Our steady-state model includes the following parts: (i) dust particles with
sizes in the 0.1–5 mm range released from a synthetic population of HTCs consistent with the Levison et
al. (2006) model, (ii) dynamical evolution of these particles tracked by a numerical integrator taking into
account gravitational and radiative forces, and at the same time allowing them to be dynamically swept
out of the Solar System, thermally or collisionally destroyed, and (iii) evaluation of the collision probability
with the Earth using our new code appropriate for impactors with high eccentricity and inclination orbits
(Pokorný & Vokrouhlický 2013). Figure shows results from our model that are compared and calibrated to
the observations of Canadian Meteor Orbit Radar (CMOR). We also perform additional consistency checks,
such as the contribution of the HTC dust particles to the other SMC sources and their contribution to the
IR flux of the zodiacal cloud observed by the IRAS spacecraft.

Figure: Distribution of radiant positions of our modeled population of micrometeoroids released from
HTCs (left panel) and distribution of radiant positions of CMOR 2012 observations restricted to 50–90◦

solar longitude (right panel).
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