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What The Universe ’Is, Made Of

| ordinary matter

dark matter 27%

dark energy 68% A 2
" [STARS

(J

HYDROGEN/ HEI.II.IM 4%




Dark Matter Candidates

* Weakly Interacting Massive Particles (WIMPs)
* Axions

* Primordial Black Holes
 Exotic Candidates
WIMPzillas, gravitinos, gluinos
Q-balls, Q-nuggets, SIMPS
Fermi Balls, EW Balls and GUT Balls
New Class of Dark Matter Objects
Mirror Dark Matter ... K. Arun et al. arXiv 1704.06155

Glenn Starkman, 2015



Strange Quark Matter & Nuclearite

BEDRF#% Strange Quark Matter (SQM)
Quark 3D A EHEH BLO %tra ngelet
SIARFDESK u, d, s quark MR MBS

quark DEEIE

E. Witten 1984

Nuclearite [XSQMD BYMNEF TCEHONI-BEHIIZH
ME7EIRTH D,

A. De Rujula & S. L. Glashow, 1984 5




Nuclearite

4=5%10% fm R=103 fm R=10% fm R=10° fm

H atom Nuclearites

Nuclearite @K%é(i%?*ﬁﬁfi@%@#%¢’|¢?EEJ§®%0)$'@F§&% .
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Interstellar Meteoroids
from Outside the Solar System

cosmic dust detectors

radar observations
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DIMS Observation Concept

Meteor observation
zone

/77
~100km
Nuclearite . Blue Jet
search zone , q
\\ ~30km \
D D v[] D i

Observation Instrument

Earth surface

TLE’s
(transient luminous events)

Gigantic

Jet



Test of Observation System

HDMI Cable

Canon ME20F-SH
Monochrome type

Video
Capture

USB Cable

PC
Windows 10

Obserr;\'/étion at"'I'A--BRMH |

Aug. 31,2019

UFO
Capture

UFO Capture:
motion capture
software



Past Obsrvation Periods and Sites

e Jan. 1st-4th 2017
 Okamoto and Miki, Hyogo, Japan

- |

e Aug. 20t -Sept. 1t, 2017
Telescope Array site Utah, USA

Dec. 25t -28th, 2017
Ishigaki, Okinawa, Japan

Google Earth

e Sept. 7t -11th, 2018

* Telescope Array site, Utah

e Aug. 28t —Sept. 15t, 2019

* Telescope Array site, Utah

10




Past Observation Summary

(2017-2019)

Number of

Obs. period Feature ISO sensitivity Meteor Type
meteors
at Okamoto 102,400 :
2017 and Miki ~46 sporadic
13 coincident
Aug — Sept Single camera 51,200~ :
2017 at TA site 409,600 329 sporadic
3 types of
Dec cameras :
2017 at Ishigaki, 204,800 318 sporadic
Okinawa
Sept Stereo obs.
P by 3 cameras 204,800 ~2000 sporadic
2018 .
at TA site
Sept Stereo obs.
2059 by 2 cameras 204,800 3840 sporadic

at TA site




Observation and Site Investigation at TA site

We observed meteors at 3 sites of TA using 2 high sensitivity
CMOS cameras from Aug. 28 to Sept. 1 for 4 nights in 2019.
Future potential camera positions are also investigated.

Candidate camera position . =
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Composite photo taken at Hinckley, Utah

~detect size = 2&3, incl. cont. rec., IR = on
At night: 8/31 22:29 - 9/1 5:00 MDT, 2019 (6h 31min)

v 18,47 km
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Simultaneous Events
4th light: 8/3122:29-9/1 5:00 DT,2019_ (6h 31min)

TR 2

PR ————

About 75% of events in N1 are observed simultaneously in N2.
Number of the simultaneous events are estimated to be roughly 400 in this night.



Number of Meteor Events

1000
900
800
700
600
500
400
300
200
100

Observed Number of Meteors
Aug. 29th — Sep. 1 UTC, 2019 (4 nights)
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N1: 1733 events
N2: 2107 events
N1+N2: 3840 events

H N1

m N2
AN
S
S

08/29 08/30 08/31 09/01
Date (UTC)

N1: 1129 min = 18.8 h
N2: 1288 min =21.5h
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Flux vs. Magnitude of Meteors

2t m OMSnosaic cavera Torp-e PM(Ohsava et al, 2009) ,,' ]
= — Photographic (Hawkins & Upton, 1958) T 1
2 1} Phototube (Cook et al., 1980) L B
£ Television (Clifton, 1973) 1
”‘E 0 Television (Hawkes & Jones, 1975) . B
€ - Visual (Hawkins, 1959) 4
g -1 = NolSystem present resuit y
b ——— N2 System present result 1
5 2 Tomo-e PM Kiso Obs. |
g 3} 105cm 1.98deg?, 2Hz -
2 a4t !
I No.1 System
E St D=25mm, 1620 deg?, 29.97Hz i
2
o 6 No.2 System .
S , D=41mm, 900 deg?, 29.97Hz

’ 1 A 1 A | A 1 " 1 " | M | A | " 1 " 1

-6 -4 2 0 2 4 6 8 10 12
Meteor Absolute Magnitude

Our preliminary results from No.1 System and No.2 System are
consistent with other observational results.




Camera Station

Monitor

Communication
Antenna

%6
DAQ/:gntroI %
c
Battery
Camera is mounted on a altazimuth Conceptual design of

mount and is controlled remotely. the camera station

18



DIMS Observation System

/ Japan \ / Utah \
Obs. Station PC

HDD utdims01

Central
Contro| PC Obs. Station PC
Analysis. PC \ — 1 HDD | utdims02
— > ey Obs. Station PC
HDDs
Analysis PC All data are HDDs are sent fro | HDD | utdims03

< |
kudims04 : Utah to Japan every
K stored in HD[y 1 or 2 month Obs. Station PC
HDD | utdimso4
g Italy, USA, Korea ... h K /

Control PC
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