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QBEEFAVEOEREHEAHIL Patryk Sofia Lykawka, Jonathan Horner, Tadashi Mukai, and Barrie Jones (f8F K5)

Trojan objects can carry precious information about the early solar system. We performed numerical simulations of several

thousand test particles under the gravitational influence of the four giant planets. Firstly, we looked at the dynamics of
Trojans with migrating giant planets. From final Trojan populations obtained at the end of planet migration, we integrated
the orbits of several thousand clones over 1-4Gyr. A significant population of Trojans survived after planet migration,
including objects in horseshoe, 1.4 and L5 orbits on a wide range of orbital elements. However, most of these objects were
unstable in long time scales. Our results support the scenario in which Neptunian Trojans were captured from the primordial
planetesimal disk during a slow and extended migration of the giant planet. However, a pre-formed Trojan population could

also contribute to the observed population.
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Apollo asteroid 1999 YC may share a dynamical association with the Phaethon-Geminid stream complex. Here, we present

photometric observations taken to determine the physical properties of 1999 YC. The object shows a nearly neutral reflection
spectrum, similar to but slightly redder than related objects 3200 Phaethon and 2005 UD. Assuming an albedo equal to 3200
Phaethon's we find that the diameter is 1.4+/-0.1 km. Time-resolved broad-band photometry yields a double-peaked rotational
period of 4.4950+/-0.0010 hr while the range of the lightcurve indicates an elongated shape having a projected axis ratio near
1.9:1. Surface brightness models provide no evidence of lasting mass loss of the kind seen in active short period cometary
nuclei. An upper limit to the mass loss is set at about 0.001 kg/s, corresponding to an upper limit on the fraction of the surface
that could be sublimating water ice of 0.001. If sustained over the 1000 yr age of the Geminid stream, the total mass loss from
1999 YC (3e7 kg) would be small compared to the reported stream mass (1el2 - 1e13 kg), suggesting that the stream is the
product of catastrophic, rather than steady-state, breakup of the parent object.
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@ The Micrometeor Input Function in the Mesosphere and Lower Thermosphere:A modeling and observational study Diego
Janches (NorthWest Research Associates/CoRA Division, Boulder, CO USA), Jonathan T. Fentzke, onathan S. Sparks and Takuii
Nakamura

In this work, we present an observational and theoretical study of the diurnal, seasonal and latitudinal variability of the
micrometeoric activity in the Mesosphere and Lower Thermosphere (MLT) atmospheric region. The principal goal of this
effort is to construct a precise model of the sporadic Micrometeor Input Function (MIF) needed for the subsequent modeling of
the atmospheric phenomena related to meteoric ablated material (i.e. metallic layers, NLCs, meteoric smoke, etc). For this
purpose, we compare High Power and Large Aperture (HPLA) radar meteor head echo observations with a recently developed
semi-empirical model of the MIF. The observations used were obtained during different years and seasons using the 430 MHz
radar in Arecibo, Puerto Rico and the 449 MHz Poker Flat Incoherent Scatter Radar (PFISR) in Alaska. The model includes
an accepted mass flux provided by the known six main meteor sources (.e. orbital families of dust) as well as detailed
modeling of the meteoroid atmospheric entry and ablation physics. In addition, we simulate the differences in radar
sensitivity by setting a minimum threshold for the amount of electrons a meteoroid is required to produce in order to be
detected by a particular radar. This threshold is currently calibrated for the radars using the initial observed altitude as a
function of measured meteor radial velocity. The comparisons show excellent agreement between the predicted diurnal,
seasonal, and latitudinal variability of the detected meteor rate with those observed by Arecibo and PFISR. Representative
radial (.e. line-of-sight component) velocity distributions derived from both radars for different months are also compared
with model outputs showing, once again, excellent agreement. Hence, the model accurately reflects the observed radar
detections and accounts for the seasonal variation of the observed meteor sources reflected in the radial velocity distributions.
These results demonstrate our current ability to model the MIF and accurately characterize the way in which different HPLA
radars detect meteor events. However, because neither Arecibo nor PFISR have interferometric capabilities, we assume the
portion of the total incoming mass that originates from each of the meteoroid sources. A current observational campaign using

the powerful MU Radar in interferometer mode will provide the necessary data to estimate these percentages more accurately.

@ High—resolution meteor exploration with tristatic radar methods Johan Kero (Research Institute for Sustainable

Humanosphere (RISH), Kyoto University, Uji, Japan), Csilla Szasz, Asta Pellinen-Wannberg, Gudmund Wannberg, Assar Westman,
David D. Meisel, Takuji Nakamura
This presentation reviews the meteor head echo observations carried out with the tristatic 930 MHz EISCAT UHF radar
system in Northern Scandinavia during four 24 hour runs between 2002 and 2005. Meteor head echoes are radio wave

reflections from the plasma generated by the interaction of meteoroids with the atmosphere and are characterized by being
transient and highly Doppler shifted. The data contain the first strong observational evidence of a submillimeter-sized
meteoroid breaking apart into two distinct fragments. We present a method for determining the position of a compact radar
target with the EISCAT UHF radar as well as its applicability for meteor studies. The inferred positions of the meteor targets
are used to estimate their velocities, decelerations, directions of arrival and radar cross sections (RCS) with unprecedented
accuracy. Meteor head echoes are detected at virtually all possible aspect angles all the way out to 130 degrees from the

meteoroid trajectories, limited by the antenna pointing directions. The RCS of individual meteors simultaneously observed



with the three receivers are equal within the accuracy of the measurements with a very slight trend suggesting that the RCS
decreases with increasing aspect angle. A statistical evaluation of the measurement technique shows that the determined
Doppler velocity agrees with the target range rate. This demonstrates that no contribution from slipping plasma is detected
and that the Doppler velocities are unbiased within the measurement accuracy. In an ongoing study using the 46.5 MHz
Shigaraki MU radar and an ICCD imager we are trying to clarify the role of fragmentation in the atmosphere interaction

processes of sub-millimeter meteoroids.

@ Orbit characteristics of the tristatic EISCAT UHF meteors Csilla Szasz (Research Institute for Sustainable Humanosphere
(RISH), Kyoto niversity, Uji, Japan), Johan Kero, David D. Meisel, Asta Pellinen-Wannberg, Gudmund Wannberg, Assar Westman,
Takuji Nakamura
We have used the tristatic EISCAT 930 MHz UHF radar system to determine the absolute geocentric velocities of meteoroids
from meteor head echoes detected with all three receivers simultaneously at 96 km altitude. Meteor head echoes are radio

wave reflections from the transient plasma surrounding and apparently moving with the velocity of the meteoroids. The
EISCAT UHF radar is located close to the Arctic Circle, which means that the North Ecliptic Pole (NEP) is near zenith once
every 24h, i.e., during each observational period. In this particular geometry, the local horizon coincides with the ecliptic plane.
The meteoroid influx should therefore be directly comparable throughout the year. Considering only the hour when NEP is
closest to zenith, the EISCAT UHF head echo rate is about a factor of three higher at summer solstice than during the other
seasons. To observe the largest seasonal difference, data was taken during four 24h runs at summer/winter solstice and
vernal/autumnal equinox between 2002 and 2005. A total number of 410 tristatic meteors were detected. Using an ablation
model, the observed velocities of the tristatic meteors were integrated back through the Earth atmosphere to find their
atmospheric entry velocities. We have used these for calculating the orbits of the meteoroids by taking zenith attraction, Earth
rotation as well as obliquity of the ecliptic into account. The results are presented in the form of different orbital
characteristics. None of the observed meteors appear to be of extrasolar or asteroidal origin; comets, particularly short period
(<200 years) ones, may be the dominant source for the particles observed. About 40% of the radiants can be associated with
the north apex sporadic meteor source and 58% of the orbits are retrograde. The geocentric velocity distribution is bimodal
with a prograde population centred on 38 km/s and a retrograde population peaking at 59 km/s. A similar study at
mid-latitudes with the Shigaraki MU radar is underway. We will use head echoes to determine the orbits and the origin of
detected meteors and compare the result with the EISCAT UHF results.
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