31st Annual Meeting of the AAS DPS, Padova, October 10-15 1999

Capture of Yarkovsky-driven Asteroid Orbits into Higher-order Main-belt Resonances

M. BroÏz^1,^4, D. VokrouhlickÂy^1,^5, P. Farinella^2, W. F. Bottke^3

1 Institute of Astronomy, Charles University, V HoleÏsoviÏckÂach 2, 180 00 Prague, Czech Republic

2 Dipartmento di Astronomia, UniversitÁa di Trieste, Via Tiepolo 11, I-34131 Trieste, Italy

3 Center for Radiophysics and Space Research, Cornell University, Ithaca, NY 14853-6801

4 mailto: miroslav.broz@email.cz 5 mailto: vokrouhl@mbox.cesnet.cz

• 150 Myr numerical integration of 1500 asteroid fragments • symplectic integrator swift rmvs3, time step = 36 days • gravitational forces, Yarkovsky effect, simple collisional dynamics • output: mean elements (432 yr) ∼ 1 GB of data per 100 particles

Initial conditions

• 7 planets (excluding Mercury and Pluto), DE 405 ephemeris • parent asteroids: (8) Flora, (6) Hebe, (170) Maria • őve different sizes: R = 1 m, 10 m, 50 m, 100 m and 500 m • isotropic power-law velocity distribution • surface conductivity: K = 0.0015 W/m/K and K = 2.65 W/m/K

Data analysis

• Interaction with higherśorder, mixed mean motion resonances • Temporal decay of the mainśbelt population • ν_6 vs. pre-ν_6 extraction from the main belt • 3:1 crossing probability

results also on Internet: http://sirrah.troja.mff.cuni.cz/ Ämira/mp/

150 Myr integration of 7+100 bodies

• ł100ž ejecta/fragments isotropically released from (6) Hebe • low-conductivity surfaces assumed (łdiurnal Yarkovsky effect dominatesž) • ł50ž fragments R = 10 m (dark) and ł50ž fragments R = 50 m (light)

133 Myr integration of 100 large fragments

• ł100ž ejecta/fragments isotropically released from (6) Hebe • all fragments R = 500 m • ł50ž fragments K = 0.0015 W/m/K (dark) and ł50ž fragments K = 2.65 W/m/K (light) • slow drift rate, particles do not reach 3:1 or ν_6 resonance within 150 Myr (1) observable captures in 7J − 2S − 2 resonance, which do not affect drift rate (2) captures in unidentiőed resonances, decrasing drift rate by ∼ 10 %

Orbital evolution of a fast drifting particle

• Hebe fragment, R = 10 m, regolith covered • The capture inside the M1/2 resonance spans the same time as a drift through this region. • The łjumpž over the 4J − 2S − 1 resonance yields a higher effective drift rate.

3:1 resonance crossing probability

Temporal decay of the mainśbelt population