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https://doi.org/10.1038/312734a0

DIMS observation concept

Meteoroids evaporate in the atmosphere resulting in
light emission by ionized gas observed as “meteors”

“Ordinary” meteors are bound in the Solar System
Heliocentric speed < 42 km/s (escape velocity)

Interstellar meteoroids exceed 42 km/s | | [
Luminous altitude: ~80 -- 120 km

~Meteor:

Max. Eff. Alt.~30 km

Nuclearite: a few 100 km/s

Nuclearites quasi-elastically collide with the atoms. In the

expanding thermal shock, a fraction of black-body radiation is
seen as visible light @ L ~ 15[W]-(m[1 g])**-(v [250 km/s])3

Macroscopic dark matter is bound in Milky Way Galaxy

Typical heliocentric speed ~250 km/s (max. 800 km/s)
(cf. Rotation speed ~250 km/s & escape velocity ~550 km/s near Sun)

Luminous altitude: < ~30 km for our interest

Maximum effective altitude [km]
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DIMS detector key elements

Canon ME20F-SH CMOS camera A TR FAgey :
- Max. sensitivity ~ 1ISO 4,000,000 ; Power supply system

L=

(ISO 2,04,800 for present setup) . : " - AT-MA200A solar panels (200 W)
- 1920 x 1080 pixels-at 29.97 fps 7 : - Tracer6420AN charge controller
- FOV ~57°x34° with 35 mm | - JR130-12 batteries

. (Images: chikuden-sys.com, epever.com)

Controlled by Windows PC

Self-supply system only required for
the operation at Central Laser Facility

Camera box

- Acrylic dome with sunshade

- Accommodating camera on alt-azimuth
mount, PC, fans, heater, GPS etc.

UFOCapture
- Motion capture software
0} 3

019/09/01 10:34:01.2 000011 00000 057 Canon_ME20F_SH EF35mm_F1.4L_II_USM Utah_UT2 N2 UFOCaptureHD2 .



http://sonotaco.com

Test operation at Utah in 2019
- Five meteors and one satellite in ~5.2 s

Hourly rate (2019-09-01)
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Standardreconstructlon by UFOAnalyzer & UFOOrbit

UFOAnalyzer (sonotaCo.Com) output on

Google Map (background
Effective separation ~10 km oogle Map (backgroun

TARAHinckley = Black Rock Mesa FD site ~ fly — 24 ™2

_ e : —4-6mag - -
(shown as the video) = 6- ma:
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https://www.gearthblog.com/blog/archives/2017/05/nasa-updates-black-marble.html

Magnitude

Limiting magnitudes for meteors (UFOAnNalyzer)
and expected sensitivity to nuclearite
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Very preliminary result plot omitted. Based on
the assumption, the limiting magnitude line on
the left, the preliminary estimations show DIMS
has a reasonable potential to give an upper limit
of nuclearite in ~1--10 g range below the limit
given by the dark matter density near the Sun
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Angular speed [deg/s]

Expected sensitivity on nuclearite flux limit @ 95%CL for 1 yr operation (5% duty cycle)
using three DIMS cameras based on K1~2 line (limiting magnitude >2 @ 1 rad/s)



New analysis tool development (Turin)

PRELIMINARY

PRELIMINARY

~900 clusters including planes and satellites found Hipparcos-Tycho catalog ~900 stars identified
(2019-09-01 N2)

Meteor trigger algorithm developed to search videos for “clusters”

“Astrometry and photometry applied to the detector calibration and data analysis
Orbit calculations to be performed

Application to nuclearite search foreseen



Self-sufficient power supply system (OECU)

Test with Kyosera KC125TJ (125 W) in September 2020
Voltage variation for battery and solar panel

Voltage [V]

16 17 18 . 197” 20 21 : 22 23 24 7 2526[Sept2020]
Two independent power supply systems developed

e System 1 (4 solar panels + 2 batteries) for CMOS camera, PC, HDD etc.
o Requirement: 63 W x 10 h x 3 days ~ 1900 Wh

e System 2 (3 solar panels + 1 battery) for other subsystems
o Requirement: 47 W x 10 h x 3 days ~ 1400 Wh

In this year, Both systems will be tested to operate a full DIMS equipment
at Osaka Electro-Communication University



DIMS unit construction and calibration (Konan)
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Three DIMS units ready to be tested — Canon Normal 1
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_ _ _ _ Calibration using LMS-760 integrating sphere
First unit already delivered to Univ. at National Polar Institute (Tachikawa)
Utah in Macrh 2020 10



Aiming at deployment of four DIMS units
on the Telescope Array site in August 2021
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Summary
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