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Previous works

Meteoroid stream : set of meteoroids with similar orbit, maybe from same
parent body.

Previous streams studied : Geminids,
Draconids, Leonids

=> Similar mechanism : MMR keep the
particles on regular orbits compared to the
rest [Courtot et al., 2023, 2024]

Do all stream follow this pattern ?
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Why the Taurids?

Taurids : its parent body may be comet
2P/Encke ? Doubts ! [Devillepoix et al,
2021, Egal et al., 2021, 2022]

Previous meteoroid streams studied :
Taurids have a different semi-major axis

and lower inclinaison.

Branch studied : Northern Taurids (NTA)

Z (ua)



The surprise of the first map



urprise of the first map




surprise of the first map

No MMR fit with the lines of
regularity : different mechanism !
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Close encounters
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Encounters with Jupiter
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Effect of vonZelpel-Lidov-Kozai?

)7 R RS Y] should be constant
[Thomas & Morbidelli, 1996]
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Effect of vonZelipel-Lidov-Kozal

b. Non resonant d. 3:1 resonance

eccentricity e
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Effect of vonZelipel-Lidov-Kozal

d. 3:1 resonance
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Effect of vonZelipel-Lidov-Kozal

b. Non resonant d. 3:1 resonance
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d. Non resonant a = 1.70 au
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VonZelpel-Lidov-Kozal and NGFs

Even though not in the island of
resonance, vZLK plays a role.

=> inclination reaches high level
- higher for higher a

- lower in MMR, especially if
strong MMR

=> Particles out of ecliptic plane
meets less planets and stay much
more regular

How about non-gravitational o _ _
forces? Similar picture but Poyting-Robertson

destroys the minor MMR 8



Conclusion

* Taurids : different dynamical mechanisms compared to other
meteoroid streams => maybe why difficult to find its supposed
parent body...

* Because initially low inclination and high
eccentricity :  vonZeipel-Lidov-Kozal  brings
particles at higher inclination => regular orbits.
Except if MMR.

METEOR
SHOWER

* NGF make particles drift out of the MMR

Future : Work on gravitational focusing and creation of an
artificial meteor shower database



Thank you for listening !

Questions ? Remarks ?




Phase portrai

3:1 resonance
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MMR 7:2 Jupiter

7:2 resonance

©
>
i
B3
)
=
=
=
=
=
v
S
O
[}

Number of particles

inclination I (deg)

Asher & Izumi, 1998 : concentration of particles for specific values of M => swarm of
meteors detected on Earth






