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METEOR RADIANTS

Toth et al., AMOS all-sky video system, Toth, J. et al., PSS, 118, 102, 2015; Toth, J. et al, EPSC, Berlin, 2018
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HYPERBOLIC ORBIT

Interstellar meteoroids
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THE ORIGIN OF METEOROIDS

r

M in the solar system:
1/a > 0 (bound orbit)

parent bodies -
comets, asteroids

D-criteria for orbital
similarity

Southworth, Hawkins, 1963
Drummond, 1980

Jopek, 1993

Valsecchi, Jopek, Froschle, 1999
Kholshevnikov et al, 2016

B Modeling
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F METEOROIDS

B outside the solar system: 1/a <0 (unbound orbit) HYPERBOLIC ORBIT

Interstellar meteoroids
B LIC, exoplanetary systems
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" , . o Earth Orbit.
B velocities larger than Sun’s escape velocity £ Jupiter Orbit
, |

B expected excess velocities
vy ~ 49km/s (for v, = 25 km/s)
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ELLIPTIC ORBIT HYPERBOLIC ORBIT
too many minor showers reported, too many hyperbolic meteors observed,
which do not exist (about 400 in the which are not interstellar (about 10%)

last 15 years)
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OWERS

Comet 109P/Swift-Tuttle Models based on the nominal and cloned comet orbit of 109P
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METEOR RADIANTS

80, ..

—] x ———i T
AR NS
AL N
DLt a0t B

=W, [/
"-';‘.i"‘"..
o L T ¥ '-,'l‘ 3

.

f —_— i fo# - s . .

TR s 1T LT e o0 B
L = & . -

Toth et al., AMOS all-sky video system, Toth, J. et al., PSS, 118, 102, 2015; Toth, J. et al, EPSC, Berlin, 2018

Maria Hajdukova, Slovak academy of sciences, Prisma Days 2022,, Torino, November 26, 2022

65

50

45

30

25

20

15

10

Vg (kmv's)



180
150
120
g 90
S,
<
w
Kresak, L. and Kresakova, M., BAC, 27, 60
106, 1976
Hajdukova , M., Sterken, V., Wiegert, P.,
Meteoroids CAP, 235, 2019 30
0

Maria Hajdukova, Slovak academy of sciences, Prisma Days 2022,, Torino, November 26, 2022

v, [kms™]

Ve
0 10 20 30 40 50 60 70
| 5, [AU] I | | I |
—> 0
5.0
3.0
‘ 2.0
Hyperbolic orbits
80

Vi, [kms'1]




180

150

Error in the
radiant position
v

120

Earth'sapex «------

30

Maria Hajdukova, Slovak academy of sciences, Prisma Days 2022,, Torino, November 26, 2022

4

Hyperbolic orbits
+ o+




WHY IS IT A CONSEQUENCE OF ERRORS?

Distributions of the
heliocentric velocity

vy 2= v, 2(2-1/a)
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-0.2<1/a<-01
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-0.5<1/a<-0.2

WHY IS IT A CONSEQUENCE OF ERRORS?

Hyperbolic orbits
of shower meteors
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WHY IS IT A CONSEQUENCE OF ERRORS?

Modeling the
Influence of errors
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underestimation of measurement errors

small number of members — mean parameters dispersed — the match
of a given shower with a predicted counterpart is not clear

problems with the — duplicity of showers
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