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-Meteoric Mass input is the source of a number of 
atmospheric phenomena- Yet to be determined how 
much mass

-Large scale atmospheric dynamics

-Meteor Plasma physics
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1) Seasonal and global behavior of metal layers. In
particularly the seasonal asymmetry of the metals 
(maximum in late autumn/early winter in the NH

2) Lack of Atmospheric Ca and high Ca+/Ca

3) Global distribution of meteoric smoke if it exists;
smoke particle size distribution

4) Meteoric smokes may have influenced paleoclimates

Uniform flux no good to explain:
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Meteor Radars

IS Radars
atmospheric collection
dust detectors
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Trail of ions left behind the
meteoroid path

Sources of radar signal scattering from a meteor event

Direction of motion

Meteoroid
R~ microns to mm
V~ 10 to 70 km/sec

Air Molecules

Meteor Head echo
Cloud of electron traveling
at the speed of the meteoroid
R~ cm to m
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HPLA Radar Meteor Observing Geometry
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Close, Dyrud, Oppenheim, et al.



Meteor Detection at Arecibo
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Meteor Motion/State Equations
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MIF Modeling Equation Integration
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Electron Threshold
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Altitude distributions 
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Differential Ablation of Meteoroids

Courtesy of J. Plane and T. Vondrak
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Model of the meteor head-echo

Courtesy of Lars Dyrud



FDTD Radar Simulations

Courtesy of Lars Dyrud



Simulation of head-echo RCS

Courtesy of Lars Dyrud
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Some promising results
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Model/Observation Flux Comparison at AO 
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Conclusions and Final Remarks

In the last decade we have made crucial progress 
towards the understanding of the meteoric mass 
flux in the upper atmosphere 

We have/are collected/ing large data sets , 
developed/ing astronomical, chemical and plasma models
of meteor populations and atmospheric interaction 

We are very close to accurately understand how much,
when and where meteoric mass is deposited in the MLT


