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Overview
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The Remote Sensing Laboratory develops remote sensing technologies using radio and optical waves. Those technologies
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contribute to the monitoring and forecasting of global climate/weather and to the mitigation of local natural disasters such
as heavy rain, tornados, earthquakes, and volcanic eruptions.
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The Pi-SAR2 is an airborne Synthetic Aperture Radar (SAR) that can
be used to observe the surface of the earth with a large swath

width (5km) and a high spatial resolution (30cm), even at night or

under bad weather conditions. .. .
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%@Eﬁﬂﬁ?ﬂ%%%% Vi :XA@E We have been developing satellite-borne
BRICRE 9 AIAEREAEITVE T, radars that can measure the global

distributions of precipitation and clouds
The phased array weather radar and in cooperation with JAXA, Data obtained
Doppler lidar network fusion data from those radars are significant in
system (PANDA) was developed to

/ ) ) devising solutions for global environ-
detect and predict localized heavy rain- mental problems. Precipitation radars
fall and tornadoes.

for TRMM and GPM satellites have
already been launched and they offer

In order to create new values using information and communication technology (ICT), it is necessary to
convert phenomena and the environment around us into usable data on the internet by measurement. We at
the Applied Electromagnetic Research Institute have the mission to realize such measurement by using
electromagnetic waves. The Institute conducts research on a vast range of subjects that covers the atomic
level to the scale of interplanetary space. We focus on visualizing the measured data to gain a good under-
standing of real phenomena. We also focus on making the results available to society. The research

required has two aspects. One is research on making appropriate use of electromagnetic waves by fully : Rl long-term global precipitation informa-
understanding the characteristics of the electromagnetic waves themselves, The other is the scientific TJI—ARTLAGERL—4— gig&ifﬁgﬁfgi:gvvrabd;;;i;r::fjigz’
study of the subjects to be measured. In collaboration with engineering and scientific researchers at our Phased array weather radar L '
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institute, | would like to realize the creation of new values by using electromagnetic wave. — — S
Optical Remote Sensing) 7-7/\)[,“/-12 >*>>7 Terahertz Sensing)—

EarthCAREIC K ZERIDA A —2
Illustration of observation by EarthCARE

Hﬂ Q\\

E—MEVIVITHRER

Remote Sensing Laboratory

FHIEREMRE

Space Environment Laboratory
FEIREMIRE

Space-Time Standards Laboratory

THIRBHRE

Electromagnetic Compatibility Laboratory

BRORIC RS R

Electromagnetic Applications Laboratory

E=

Planning Office

STS

EMC

PLN

cynesd http://aer.nict.go.jp ]

H a8 X

Organization

JE—MEVIVIHER
ZEEEHAMAOL —4— (SAR)
MERRL—4—
GHEEHL -4
KR (514-)
FINWEYYVY

FHEREMRE

FERRTHRES
ERERR - Y323y
B - 31 —vay
KBAAGRSR - ¥3aL—Y3Y

BHR CHB
BiiRZ%
BHR DI Z IR

RFZEiR AR E

BERRUBRMSEDRE - (el RERH
BRRERRARER (RFRE. RRALR)
FIERBEHLAD OO (THRE, LARZFS)

BRREARE
BEEH
SERECE
EAREMCE

BHRISFREMRE
SFiEE YV
Rk aa dOLE 11
K095 LER

ARHLSHAEAETDL —F—H%E
AUzt OmEmEs
ToTVETY, Fic. BlcRek
2um wmL—H—HEBVSEDE
BIEMICET BHMERREICHEA
NTVEY, KR FROFAEER
EOEEECEDOSBEEEME
DERIRIITENE T,

We are developing active optical remote
sensing techniques using visible, and
near- and mid-infrared lasers and focus-
ing on the research and development
related to wind and greenhouse gas mea-
surements at a wavelength of approxi-
mately 2 pm. The techniques developed
will be used to improve weather forecast-
ing and to understand climate change.
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Doppler lidar system
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Illustration of the satellite-borne Doppler lidar
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Terahertz receiver and oscillator tech-

' nologies are developed, and studies of

observation techniques with highly
sensitive terahertz receivers are carried
out. The goal of our frontier work in the
terahertz region is the establishment of
a technology to observe the global wind
and atmospheric compositions from
space.
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The Space Environment Laboratory aims to forecast space weather disturbances based on ICT in order to reduce
damages caused by space hazards.
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The Space-Time Standards Laboratory plays an important role in the establishment of standards of time-
frequency and high-precision positioning and thus contributes to a secure and safe social infrastructure. Fur-

thermore, advanced research on useful applications of Japan Standard Time and measurements related to the
precise global reference frame are conducted.
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We are delivering the space weather fore-
cast every day. When solar, geomagnetic,
and ionospheric events occurred of which
large effects on the Earth and social infra-
structure are expected, alert information is
also issued.

Space weather
forecast center

MZEERCEEAL. BRCRICEEZS
ABEHBEREDSRELMETAICAITT,
BREGAIBEEHBEET IVIckdYIa
L—2 a7 IV 2 A LEBRER AR
T DAREFEICEEATOET,

We research and develop the ionospheric simula-
tion technology with whole and regional
atmosphere-ionosphere models and the iono-
spheric observation technology with ionosonde
and GNSS receiver networks to forecast iono-
spheric variations which affect radio propagation
and degrade satellite navigation.
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High-resolution
ionospheric model
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King salmon HF radar
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Infrastructure of the national standards / Exploration of the most advanced measurement technology
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Development of Technology of the Atomic
Clock as the Source of Precise Frequency

Trapped
Sr atoms
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Atomic clocks realize the one second defined by an atomic transition.

Precision technologies to control atoms as well as to measure frequencies
allow the development of highly accurate atomic clocks and their applica-
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The technology for highly precise time and frequency transfer is indispensable
in the dissemination of high-precision standard frequency and to determine
and monitor global standard time. Using the satellite or signals of radio stars,

we take on the challenge of developing a precise time and frequency transfer
technology on the intercontinental scale. Furthermore, we develop basic tech-
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Antennas for time and frequency
transfer via satellites

Toward understanding of the magnetospheic
processes and contributing to satellite operations
and ionosphere forecast, we develop ground based
observation technologies, utilizing HF radar observa-
tion in the polar regions and geomagnetic field
observation in the Japanese sector, and research
radiation belt prediction and magnetosphere simula-
tion technologies.

0 crmprmmie tions in the frequency range from microwave to optical radiation.

nologies that enable wide-range time synchronization using simple systems.
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Japan Standard Time (JST) is con-
tinuously kept with great accuracy
and stability under the control of
NICT. It is used in time stamping
services to protect electronic

documents as well as for calibrat-
ing time-frequency references.
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Magnetosphere MHD simulation
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Solar and solar wind group has performed
research and development of solar and solar wind
observation, simulation, and prediction technique

for early detection of solar storm occurrence
and solar storm arrival at the Earth in order to
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Various time and frequency services
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Electromagnetic Compatibility Laboratory Electromagnetic Applications Laboratory
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The Electromagnetic Compatibility Laboratory maintains the EM environment through research on EMC as well as The Electromagnetic Applications Laboratory is carrying out the following projects that promote the application
calibration services. of electromagnetic technologies.
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EMC Technologies for Safe and
Secure Use of Radio Waves
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Wideband measurement
apparatus for conducted
disturbance voltage
using a TEM cell
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e |HzA S THZEE E TR E _ H 751A Eﬂﬁ”;ﬁﬂ'\] Hologram Printing Technology ) N

K[EHAE D AT Ls

Dielectric properties measurement
systems for biological tissues from 1
Hz to1 THz
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Anatomically realistic whole-body

models of Japanese adult male,
female, pregnant female, and children
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Computer graphics data for hologram Printed hologram Duplicated hologram

Calibration Technology for Measuring Instruments

HOPTECH (Hologram printing technology) &, EtSi# L C&EH L fHoloaram pgiﬂtingd techﬂo:obgthOPTbECW s @ technique for
A NE - s ~,=— realizing a desired optical behavior by printing onto a holo-
BATEADRSENERDY 5 LEL THAIT B 9. CGDI> T gram. Hologram data of 3D contents created by computer
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L DAT)T ZBIE ERERE VN OTRA d‘3’k7-57:_?0)i1$%%’ WERTRRIEHFRAY (0 be used in a wide range of application fields, such as the
Calibration system = PREEFELTCOFBIRFINTOET, 3D visualization of medical data, advertising contents, and in

of RF power in
D-band (110 -170
GHz)

Spurious measure-
ment of a marine
radar system

any field involving 3D data. They are also used as specially
designed screens and optical elements.
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