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Status of the optical observations of space debris at the Bisei Spaceguard Center
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Bisei Spaceguard Center was built as a facility for the purpose of the optical observations of space debris and
near Earth asteroids. Since 2000, observations have been carried out with three telescopes (1 m, 50 cm and 25
cm). Although main targets are GEO objects, the telescopes have the tracking capability for high-speed
moving objects at LEO. The accuracy of the positional measurement is about 0.2-0.3 arcsec, which
corresponds to the distance of 40 m at GEO. We are also working on research observations of space debris in
recently. For example, the figure shows a short-term light curve of a retired satellite. Two light curves were
obtained in 2012 and 2014. It shows that the rotation or tumbling status has varied in these two years.
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The 6th space debris workshop
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Contents

- About the Japan Spaceguard Association
& the Bisei Spaceguard Center

- Status of the space debris observations

- Survey, follow-up (methods and examples)
- Research

- Future plans
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Japan Spaceguard Association
(JSGA)

- Non-profit organization established in 1996

- to protect the Earth's environment

from a disastrous near-Earth object (NEQO)
collision

by studying and observing

- Number of members: 400
activity: observations, research, and education
about “spaceguard”

Bisel Spaceguard Center (BSGC)

- Built using a grant from the former Science and
Technology Agency by the request from JSGA

- Construction began in 1998, with the cooperation of
the Japan Space Forum, NASDA, and JSGA

- The first astronomical facility in the world,
optimized for the observations of space debris and
near Earth objects

- Constructed in 1999, 25cm and 50cm telescopes
were installed and observations started from 2000

Im telescope and wide-field mosaic camera were
installed in 2001

This document is provided by JAXA.
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Bisei Spaceguard Center (BSGC)

- Building is administered by JSF
Funded by NASDA(JAXA)
Observations and research work by JSGA

- Discovery/followup/research observations of
artificial objects

- Discovery/followup/research observations of near
Earth objects

- more than 1100 newly discovery
(460 of “numbered asteroids”)
- Follow up observations for more than 900
newly discovered near Earth objects

This document is provided by JAXA.
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e
aximum tracking speed 2.5°/s

mitng magnitude
18.7 (exp. of 2 min)
17.0 (exp. of 4 sec)

This document is provided by JAXA.
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25cm telescope
*Deutch Equatorial
*Baker-Ritchey-Chrétien
focal length:1250mm  (F5)

50cm telescope
*Fork-mounted Equatorial

*Cassegrain
focal length: 1000mm (F2)

*Fields of view:1.7°x1.7°
*Maximum tarcking speed 5°/s

sLimiting magnitude
|7mag (2min)

Status of the space debris observations
(organization)

daily observation
~--two JSGA members are in shift every night
(average 255 days over a year)

This document is provided by JAXA.
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Status of the space debris observations
(Survey and follow-up)

- Main target
---Space objects at the geosynchronous orbit

- Survey observations and followup observations
by the request from user (JAXA)

Observation method (GEO object)

This document is provided by JAXA.
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Observation method (GEO object)

Status of the space debris observations
(Survey and follow-up)

- Main target---Space objects at the
geosynchronous orbit

- Survey observations and followup observations
by the request from user (JAXA)

Positional accuracy for the GEO objects...0.2-0.3 arc sec
(#940m@36000km (GEO))

This document is provided by JAXA.
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Example image (GEO)

2008/10/19 17:19:58.6 (UTC)

This document is provided by JAXA.
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Example (DASH & rocket body)

Example

(Laser Reflecting Equipment: LRE)
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from TLRE Photo Gallerys http/god.tksc.jaxajp/Ir/lre.html
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Example
99025AK (FENGYUN 1C debris)

Status of the space debris observations
(Research)

- Luminosity vs Phase angle with the Sun
- Test observations of Low-Earth orbit objects
- Estimation of shape or motion form its light curve

- Short-period light curve by the application of TDI mode

etc., -~

This document is provided by JAXA.
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Example : research observation
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for smaller debris
—larger telescope

More efficiently

—wide field

For LEO object

—light weight, fast tracking

7200
15 20 25 30
Time (sec)

Future plans
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Plan of 3m-class wide-field and light-
weight telescope for space debris and
near Earth object
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Summary

- Bisel Spaceguard Center
* The first facility for the observations of
space debris and near Earth objects

- Status of the space debris observations
- Survey and follow-up observations
* GEO objects
(positional accuracy~40m@36000km)
- Research
* Light curve of space debris, etc.,

- Future plans
* 3m-class telescope

This document is provided by JAXA.





