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Possibility to Observe Interstellar Meteoroids
from Outside the Solar System

cosmic dust detectors
10° ¢ ) " radar observations
k ULYSSES, GALILEO ~ video and photographic methods
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Meteoroid Mass

Expected flux limits with 1 year observation

No.1 System : 1.3 X107 m2s?
(Observation efficiency in time is assumed to be 0.09)
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DIMS Observation Concept

Meteoroids evaporate in the atmosphere resulting in
light emission by ionized gas

“Ordinary” meteors are bound in the Solar System
. Heliocentric Vordinay meteors < 42 km/s (escape v.)

Heliocentric Vinterstellar meteoroids > 42 km/s }

.

Luminous altitude: ~80 -- 120 km

SQM (Nuclearites) (a) quasi-elastically collide with

the ambient atoms resulting in black-body radiation from
an expanding cylindrical thermal shock (A. De Ruijila et al.)

Macroscopic dark matters are bround in Milky Way Galaxy
Vmacros ~ 250 km/s in the Galaxy frame

|

Luminous altitude: < ~¥30 km for mass of our interest

(b) The light production is caused by a result of the
formation of a plasma channel due to the passage of the
macro and the consequent re-absorption of the electrons in
the plasma by the nitrogen ions (J. Sidhu et al.)

Meteor observation

zone

Macros
(Nuclearite)
search zone

~100km

/0 o\ -




Key Elements of DIMS Detector

— A < e ' oy ' Soiar power supply syste

ST T et b AT-MAZ200A solar panels (200 W)

“Cano

- Max. sensitivity ~ 1ISO 4,000,000 ~ _ : Ilrf‘fgg?ffggﬁefgfge Sioior
(ISO 204,800 for present setup) T ’ : (chikuden-sys.com, epever.com)
- 1920 x 1080 pixels. at 29.97 fps i e : ;
- FOV ~57°x34° with 35 mm : R i Self-supply system only required for
Controlled by Windows PC - 3 3 : the operation at Central Laser
; Facility

. Camera box :
- - Acrylic dome with sunshade

UFOCapture

: | ~ - Accommodating camera, PCs, fans,
- Motion capture software : ; : .
by : heater, alt-azimuth mount, monitors

2019/09/01 10:34:04.4 000981 V00037+202 Canon_ME20F_SH EF35mm_F1.4L_II_USM Utah_UT2 N2 UFOCaptureHD2


http://sonotaco.com/

DIMS project




Present Setting of DIMS

The installation of the equipment in Utah has been delayed due to COVID-19.
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Test Observation at TA Site in Utah in 2022-
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DAQ Monitoring

v Environment status: kiso

Temperatures (kiso)
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Data Acquisition (DAQ) Monitoring

Events per hour (kiso)

i S 10 }kﬂkf

UFO Capture triggered events - frames (kiso)
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Triggered Events at Akeno and Kiso

Mar. 4th - May 16th for 74 days

Total events per UTC day
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DAQ monitoring software was installed.

Triggered events

o
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2022 t-Herculids observed by DIMS

Comet 73P/Schwassmann-Wachmann 3, a ’
member of the Jupiter family of comets

orbiting the Sun about every 5.4 years.

The t-Herculids meteor shower 1s known to
be caused by the comet 73P/SW3.

The comet i1s famous for having an
important outbursts in 1995, resulting in
several fragments, particularly well
observed during the 2006 perihelion return.

A dramatic increase in the comet’s intrinsic
brightness was then seen, suggestive of a
massive expulsion of dust on May 31, 2022.

12



Jun 7.9-8.8 (UT) 2006

C.
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Comet 73P/Schwassmann-Wachmann

Observed 4 - 6 May 2006 from the Spitzer Space Telescope
Image courtesy NASA/JPL-Caltech/W. Reach (SSC/Caltech)

Fragment identifications by P. Birtwhistle
Great Shefford Observatory www.birtwhistle.org
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More Than 50 Small Fragments Split from
Fragment B of Comet 73P/Schwassmann-Wachmann 3

Subaru Telescope, National Astronomical Observatory of Japan
Copyright © 2007 National Astronomical Chservatory of Japan. All rights reserved.

Suprime-Cam (R)
April 24, 2007
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Kiso Akeno
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Radiant
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Radiant  ‘wr Earth’s gravity correction has been made.
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Radiants for he T-Herculids Events
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Aetivity Level
- W om
o o o IS}

b4
=

-10

DIMS Events vs. T-Herculids Activity

May 16th - June 13th for 29 days
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The strong activity of T-Herculids 2022 showed around
03h-06"(UT) on 31st May by Radio Meteor Observations

https://www.iprmo.org/flash/061tah-2022.html 20
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Orbits of the T-Herculids meteoroids




Meteor Spectroscopy
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S.Abe et al. (2020)
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Summary

« We are developing the DIMS project to search for
and interstellar meteoroids.

 Test operation is underway at three locations in Japan and at one
location in Poland.

 2-3 camera stations will be installed at Utah/USA in summer, 2022.

e DIMS can co-observe with JEM-EUSO program such as EUSO-TA, mini
EUSO, K-EUSO ...

* Kiso-Akeno triangulation observation is continuing in 2022.
« Spectroscopic camera will be installed.

* We propose MU-Tom-e observation for 2020 Geminids
which will be during Dec 12-14.
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