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Detection of Interstellar Media in Solar System

7

Ulysses - - | |
* Particle with 10-°~10-1'kg (Radius: 0.005~2 um@1g/cm?) are
detected by particle counters of spacecrafts.

* More than a half of particles nearby the Jupiter are assumed to
be interstellar dusts.

* 3~30% of particles at 1au are assumed to be interstellar dusts.
[M. Baguhl et.al. 1996]



Meteor Rader Observations

Arecibo Otiﬁervatory

' anterbury

« AMOR (26 2MHz New Zealand) 10 1Okg ~ (5 Lm-~ @1g/cm3)
e>2.5 (Vs > 100 km/s): 0.46% (1,600/350,000) [Baggaley, 2000]

*MARS (31.1MHz, Ukraine), 5x10°~10kg (10~100 pm)
e>1.0 (V> 42.1): 3.2% (7,911/250,000) [Kashcheyev, 2001]

* Arecibo (430MHz, D=300m, Puerto Pico), 10-'*~10"kg (0.2~10 pm)
e>1.0 (V> 42.1): 5%  (143/~3000) [Meisel, 2002]



Op tlcal Meteor Observatmns

Silver halide photography I.L Vldeo camera sstem

http://www.ne.jp/asahi/meteor/star/index.html [Fujiwara, 2004]

* JAU/MDC silver halide photography (-3 mag.~) [M. Hajdukova Jr., 2006]
V> 42.1 km/s 1 <0.025% (1/4,581?), Vy>46.6 km/s: 0.

* Japanese video network: SonotaCo Net (2 mag.~) [M. Hajdukova Jr., 2011]
Vy>42.1 . 0.13% (19/14,763), V,>46.6" . 0.

* Canadian image-intensified video (9.5 mag.~) [R. Musci, 2014]
Vy>42.1,Vy-42.1>1c: 0.98% (17/1,739), V> 46.6" . 0.

*46.6 km/s: interstellar limit (initial velocity with 20 km/s = mean relative velocity to nearby stars)

Most of recent reports about existence of extrasolar meteors by optical
observations had expressed in a negative sense. (¢.g. Hajdukova Jr., 2016)
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a. -1.28 au
e: 1.20

q: 0.26 au
w: 241.7°
. 24.6°

i: 122.7°

©Wikipedia




Stereoscopic Meteor Observations

o Macro CCD
Lens Lens

Image-Intensified Video Camera  [Shigeno etal., 1997]

* Photograph in 1983, 1987, 1989, 1991, 1992 and 2001 Leonids.

 [.I. video camera from 1992 to 2009.
3,886 trajectory data of meteors (9.0 mag.~).




List of Orbital Data of Video
and Photographic Meteor

mstrument* | (D307 | Mg | Moteor | AU | e 10| Shower| UG | Sporadic| SOOI Remarks
85/1.2 | 12x9 | 105 | 9.0 | 2,651 74| 429 10| 2,222| 64
50/1.2 |20x15| 93 | 7.8 | 902| 71| 161| 22| 741] 49
128/1.4 |36x27| 7.7 | 62 02l 6 7 4l 35 2
24/1.4 |42x31| 74 | 59 | 184 16| 84| 11| 100 5
P50/1.4x6 | 79x 81| 3.5 2.0 103 0 99 0 6 0
P5O/4xd | 79x54| 35 | 2.0 2l 1 2 1 0 0| 1 amaids
AN EEERE R
Total - — | = | 388 168| 782 48| 3,104/ 120

* II: Image intensifier, P: Photograph, Focal length/Focal ratio.

** FOV: field of view.
4% LM: Limiting magnitude.

T €: eccentricity.

T

Removed 8 meteors
data with low accuracy.




Hyperbolic Meteoroid 1
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Hyperbolic Meteoroid 2
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Ratio of Arrival Directions of

Meteoroids with Hyperbolic Orbit
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Ratio of Arrival Directions of
Meteoroids with Hyperbolic Orbit
2.5
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Collisions.of Asteroids? 1.070>e>1.025 (n=37)
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Ratio of Arrival Directions of

Meteoroids with Hyperbolic Orbit
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Hyperbolic Meteoroid 3

e: 1.86 m: 182
q: 1.01 (2: 146
1: 178

Arrival direction: Tau
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OrbitViewer ©AstroArts, NASA/JPL



Inclination and Ecliptic Latitude of
Meteoroids with Hyperbolic Orbit
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Summary

In order to know indications of extrasolar meteors, the
direction of arrival of meteors with hyperbolic orbit was
obtained, and the number of meteors per unit area from the
ecliptic and the galactic planes was mvestigated.

Significant number of meteoroids with 1.0<e<1.07 are arriving
from the ecliptic plane. It suggests the possibility of collisions
between asteroids!?

*Meteoroids with €>1.07 do not indicate high ratio of arrival
from the ecliptic plane.

It was found that the ratio of meteors from the area in 23.6°
from the galactic plane increased when the meteors from the
area in 5.74° from the ecliptic plane were excluded. However,
the ratio of meteors arriving from the galactic plane was not
significantly high.

*To increase the statistical number, we should investigate open
data of meteor orbits.
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Figure 2 — A typical underdense meteor, observed by the RAMSES set-up.
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Figure 3 — A typical overdense meteor, observed by the RAMSES setup.
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