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Mission Demonstration test Satellite-2
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Outline

MDS-2 is planned to have three major technical
objectives. One is the demonstration of the technical
feasibility of a satellite-borne lidar. Two is the
establishment of the basic technology of future active
optical sensor. Three is the acquirement of the
experimental observation data on upper clouds and
aerosols.
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Development Purpose and History

In response to various advanced and diversified future
mission demands and social needs, the basic space
development policy revised in 1996 states that the
Mission Demonstration Satellite (MDS) Series is to be
executed with the aim of short-term and economical
satellite development, implementation of advanced
missions and space demonstration of mission
equipment.

To accomplish the short-term, low cost and low-risk
development, in this MDS series, satellite bus system
(to use the existing bus technology), mission
equipment, tracking and control system and
experiment evaluation system are to be defined as one
total system.

MDS-2/LIDAR is the first LIDAR installed in satellite.
this result is strongly expected all over the world
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Main Characteristics

E B #1800kg

g h ¥2000wW (EOL)
HRBREAT S#mEHHESTU
T—HmEAN High-rate S Band (1Mbps)
]} @& HE550km

Weight approx. 800kg

approx. 2000W(EOL)

Electrical Power

Three-axis stabilized

Attitude Control Zero-momentum type

Data Transferring High-rate S Band(1Mbps)

Orbit Altitude 550km
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Main Characteristic of Mission Equipment

LIDAR

ELISE (Experimental Lidar In Space Equipment)
consists of 6 main components, laser transmitter,
receiver, signal processor, thermal controller, power
supply and supporting structure. The laser transmits
energy at doubly harmonically related wavelength into
the atmosphere. The output energies of the laser are
84mdJ with the wavelength of 1053nm(infrared),10mJ
with the wavelength of 527nm(green). The telescope
and aft-optics collect the back-scattered light from the
atmosphere and brings it to focus on three solid-state
photo-detectors. The telescope consists of the f1m
primary mirror and the f20cm secondary mirror, each
of which is planned to be made of Beryllium. Si-APDs
are used for solid-state photo-detectors. Two Si-APDs
are operated in the photon counting mode for the
fundamental wavelength and second harmonics, the
other is operated in analogue mode for fundamental
wavelength.
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ELISE (Experimental Lidar in Space Equipment)
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Main Characteristics of ELISE

L—t LDREENd : YLFL —T + R REIRER T LASER LD pumped Nd:YLF LASER +KTP
L—tER 1053nm. 527nm LASER wavelength | 1053nm. 527nm

Li— 84mdJ (@1053nm). 10mJ (@527nm) LASER power 84mJ(@1053nm), 10mJ(@527nm)
L—H1#&0R L% | 100 pulse per second Bricy F‘e‘é‘?éﬂﬁgncy 100 pulse per second
E—L¥HbAE |0.17mrad Beam Divergence | 0.17mrad

=S5 jotii] @ 1 mANUUDT AL Primary Mirror @ 1 mBeryllium mirror
RIERETA 0.23mrad Field Of View 0.23mrad

1% HER YYIAV-FRIVY1- T+ MAF—R (S-APD) Detector Si-APD

R FTO0 L Tg M 47 55 Detection Method Analog & Photon Counting
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Principle of ELISE

Lidar is an active optical sensor for
measuring the state of an atmosphere.
Lidar transmits the pulsed laser beam into
the atmosphere, receives and detects the
back scattered light from the atmosphere.
It is possible to observe the vertical
distribution of thin clouds and aerosols
using the laser beam. The radar beam,
however, penetrates through thin clouds
and aerosols, because the wavelength of
the radar is much longer than that of the
Lidar.

The meaning of satellite-borne LIDAR
observation

In order to accurately predict climatic
changes such as global warming, it is
necessary to understand the cloud
behavior as well as the influence of
oceans. It is particularly important to
identify the actual three-dimensional
distribution of clouds, including the altitude
distribution of clouds, in relation with the
radiation budget. This can be done only
by using active remote sensors, such as
Lidar installed in satellites. The realization
of such sensors are strongly expected.
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An example of observed data using LIDAR

This figure shows the observed data using airborne back scatter LIDAR in November, 1997. The airplane made a
round trip from Nagoya airport to Tsukuba and Kashima-nada. Color bar indicates the scattering intensity and warm
color means stronger scatter. When the scattering intensity from a dens cloud or the surface of the earth are
strong, the color of the picture is white. The aerosols in the sky of Tokyo and the clouds over Kashima-nada were
measured clearly.
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