


電磁波研究所は�ͭͷ研究センターɺ5ͭ
ͷ研究ࣨかΒߏ੒͞Εͯいますɻ֤ 研究
センターはɺҎԼ にࣔ す׆ ಈΛߦ いɺ
4PDJFUZ 5��ͷ࣮ݱΛ໨͠ࢦますɻ

　電波ͷར༻にΑΓɺ༷ ʑͳࣾձج൫がߏங͞Εͯいますがɺͦ ΕΒΛ信པで͖る΋ͷにす

る͜ͱがඞཁですɻࣾ ձͷڥ؀は༷ʑͳ֎తͳཁҼにΑͬͯ ৗにมԽɾมಈに͞ࡽΕͯお
Γɺৄ にわたͬͯذかͭଟࡉ ঢ়گΛ೺Ѳʢセンγンάʣするඞཁੑが͋Γますɻまたɺ࣌ݱ఺
でɺզʑが༧૝ɾ೺Ѳで͖ͳいڴҖはඞͣى Γ͜ɺͦ ͷࠜݯͱͳるࣗવݱ৅やਓҝతͳトϥϒ
ϧΛ本࣭తにཧղͯ͠ ղܾするඞཁが͋Γますɻ
຿ʢύϒۀたͪ電磁波研究所はɺ電波ͱޫͳどͷʮ電磁波ʯに関する研究։ൃͱ๏ఆࢲ　
リοΫサーϏεʣΛͯͬߦ いますɻ͜ ΕまでऔΓ૊ΜでࢀΓま͠た研究։ൃΛண࣮にਐΊɺҎ
ԼͷऔΓ૊ΈにΑΓh 電磁波にΑるɺΑΓ҆৺ɾ̓ શͳ৽͠いࣾձج൫ͷ૑ग़ ͷɦ࣮ݱΛ໨
ますɻ͠ࢦ

w 電磁波Λؾͨͬ࢖৅ɺ֐ࡂɺӉ஦ڥ؀Λ͸͡Ίͱ͢Δࣾձͷঢ়گΛਖ਼֬ʹ೺Ѳ͢Δηϯγ
ϯάٕज़ͷ研究։ൃ

w Պֶٕज़ͷൃల΍ݱ୅ࣾձͷج൫ҡ࣋ʹෆՄܽͳɺ電磁波ʹ関͢Δج४΍ඪ४Λߏங
͢ΔͨΊͷٕज़ͷ研究։ൃ

w 電磁波Λ׆༻ͨ͠๖ժతͳ研究։ൃ΍౰研究所͕༗͢Δ電磁波ٕज़ͷϏδωεల։ɾࠃ
ɾֶܞ連ࡍ ͷਪਐܞ連ࡍ

The Radio Research Institute consists of 
three centers and five laboratories� (ach 
research center aims to realize 6ociety ��� 
by conducting the activities as follows�

電磁波Λ༻いͯ大ؾや஍ද໘ͷঢ়ଶΛ೺Ѳする技術や೺Ѳ͠た৘報Λ׆༻͠
ͯ大ؾや஍ද໘Λ෼ੳɾ༧測する技術ͷ研究։ൃΛ࣮施͠ɺ๷ࡂɾࡂݮͳど
ࣾձ՝୊ͷղܾに͠ݙߩますɻまたɺӉ஦ڥ؀ͷٴࢹ؂گݱͼ༧測ɾܯ報Λ
ࢹ؂֐ࡂ౓ར༻やߴ౓Խする技術Λ։ൃ͠ɺ電波Λ༻いたࣾձインϑϥͷߴ
౳にお͚る電波ͷ҆ఆར༻に͠ݙߩますɻ

研究所શମにわたるࣄ຿ॲཧۀ຿ͷ౷合తͳ࣮
施やɺޮՌతͳ広報׆ಈɺ֤छイベント׆ಈͷ
いますɻ؅ཧάϧープΛ഑ߦԉɾશମௐ੔Λࢧ
ஔ͠ɺ஍ํڌ఺や電波観測施設ͷۀ຿΋ؚΊた
ޮ཰తͳۀ຿ਪਐΛߦいますɻ

:e conduct integrated administrative worN for 
the entire institute and practical public relations 
activities, provide support for various event 
activities, and carry out overall coordination� 
0anagement groups are assigned to promote 
e₶cient operations at .oganei, ONinawa and radio 
observation facilities�

:e will use electromagnetic waves to solve social issues such as disaster 
prevention and mitigation by conducting research and development of 
technologies to monitor and analyze the condition of the atmosphere and 
land surface, and predict natural disasters  using the information obtained� 
:e will also develop advanced technologies monitoring, forecasting, and 
warning the status of space environment, and contribute to the advanced 
use of radio waves in social infrastructure besides their regular use for 
disaster monitoring�

Պֶ技術ͷൃలやݱ୅ࣾձͷج൫ҡ࣋にෆՄܽͳɺ電磁波に関するج準や
標準ͷߏஙにݙߩする׆ಈΛͯͬߦいますɻ電磁ڥ؀研究ࣨではɺ༷ʑͳػ
຿ۀや҆શੑΛධՁするたΊͷ研究ͱڹやγεςϜにお͚る電磁తͳӨث
Λɺまたۭ࣌標準研究ࣨではɺਖ਼֬ͳप波਺ͱ࣌ࠁΛఆΊͯ҆ఆにڅڙする
ͱͱ΋にͦͷ技術Λ広 ར͘׆༻するたΊͷ研究ͱۀ຿Λਪਐͯ͠いますɻ

:e are engaged in establishing technical criteria and standards related to 
electromagnetic waves necessary for maintaining the infrastructure of 
modern society and for further development of science and technology in 
the two included laboratories� 7he (lectromagnetic &ompatibility /aboratory 
conducts research and provides public services relevant to the evaluation of 
electromagnetic interferences and safety between various devices and 
systems� 7he 6pace-7ime 6tandards /aboratory conducts research and 
provides public services relevant to the generation, dissemination, and 
utilization of accurate time and freTuency�

ϗロάϥϜプリント技術ʢ)01T&CʣにΑるճંޫֶૉࢠͷ੡଄ٴͼプリント
͠たޫֶૉࢠͷิঈ技術ͷཱ֬Λ໨ࢦす研究։ൃΛ࣮施͠ɺۀ࢈΁ͷԠ༻Λ
ਐΊますɻまたɺ電磁波Λ׆༻͠た๖ժతͳ研究։ൃや౰研究所が༗する電
磁波技術ͷϏδωεల։ɾࡍࠃ࿈ܞɾֶࡍ࿈ܞΛਪਐ͠ますɻ

7he Applied (lectromagnetic 5esearch &enter carries out research and 
development to produce diffractive optical elements using digital hologram 
printing and the establishment of precision optical measurement techniTues� 
7his center also promotes challenging and e[ploratory research, as well as 
industrial applications of electromagnetic technologies, international and�or 
interdisciplinary cooperation�

ి࣓೾఻ൖ研究ηϯλʔ

研究ηϯλʔ௕（ࣄ຿औѻ）ɿத઒�উ޿
Director General : NAKAGAWA Katsuhiro

Radio Propagation Research Center

ి࣓೾ඪ४研究ηϯλʔ

研究ηϯλʔ௕ɿ౉ล�૱Ұ
Director General : WATANABE Soichi

Electromagnetic Standards Research Center

電࣓波ڀݚ所

ి࣓೾ઌਐ研究ηϯλʔ

研究ηϯλʔ௕（ࣄ຿औѻ）ɿத઒�উ޿
Director General : NAKAGAWA Katsuhiro

Applied Electromagnetic Research Center
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Radio Research Institute
https://rri.nict.go.jp/

https://www2.nict.go.jp/res/

https://rri.nict.go.jp/labo/dio.html

https://seg-www.nict.go.jp

https://emc.nict.go.jp

https://www.nict.go.jp/sts/

Using electromagnetic waves to create a new, safer, 
and more secure social infrastructure

表ࣸࢴਅのઆ明

σδλϧޫֶج൫ࣨڀݚ（%IO）
ϓϦント͞ΕたϗϩάラϜ
A printed hologram

Ӊ஦ࣨڀݚڥ؀（S1E）
タイɾνϡンϙンの 7)' レーダー
7he 9+) radar in &humphon, 7hailand

ϦϞʔτηϯγϯάࣨڀݚ（RES）
��DN෼ղೳͰ؍ଌ͞Εͨ෋࢜ࢁ
0t� )uMi observed at �� cm resolution

（E.C）ࣨڀݚڥ؀࣓ి
ϛϦ波༻ϐラϛουܕ電波吸収ମ
3yramidal radio wave absorbers for millimeter wave 

ۭ࣌ඪ४ࣨڀݚ（STS）
εトϩンν΢Ϝ光֨子時計
6trontium optical lattice clocN

※Japanese version only

9arious social infrastructures have been constructed using radio waves, and it is necessary 
to maNe them reliable�
7he social environment is constantly changing and ₵uctuating owing to various e[ternal 
factors� 7here is a need to understand �sense� the situation in detail and in multiple ways�
7hreats that we cannot predict or grasp at this point are inevitable, and we need to 
understand and solve natural phenomena and human-caused problems that are the root 
causes of these threats�
:e, the 5adio 5esearch ,nstitute, are engaged in research and development and legal 
services �public services� related to electromagnetic waves, including radio and optical 
waves� :e are steadily advancing the research and development of technologies we have 
been worNing on as follows�
・Research and development of sensing technologies that use electromagnetic waves to  

accurately assess the state of society, including weather, disasters, and the space 
environment

・Research and development of technologies to establish standards and norms related to 
electromagnetic waves are indispensable to the development of science and technology 
and the maintenance of the infrastructure of modern society

・Exploratory research and development utilizing electromagnetic waves and promoting 
business development of our technology, international collaboration, and interdisciplinary 
collaboration

:e aim to realize �the creation of a new, safer, and more secure social infrastructure using 
electromagnetic waves��

電磁波Λͯͬ࢖ɺ
ΑΓ҆৺ɾ҆શͳ
৽͍ࣾ͠ձج൫Λ૑Γग़͢

Director General    NAKAGAWA Katsuhiro

研究所௕
╈䃷�ⳏ䇶

Ϗδϣンとϛογϣン
　電磁波研究所は、2021年度から5年間の第5期中長期
計画における「電磁波先進技術分野」の研究開発を推
進しています。主な研究課題は、電磁波を使いこなす
ための基盤研究と、電磁波を活用して生活圏を取り巻
く多様な情報を収集し、解析・可視化する基礎研究で
す。これまで長年にわたり培った高い研究開発力や技
術力を活かしつつ、社会に貢献し時代に応じた新たな
価値の創造にも応えていくことが必要であり、その実
現のために私たちは「ビジョンとミッション」をまと
めました。ここに書かれた各取り組みに尽力し、中長
期計画における目標を十二分に達成するとともに、新
たなイノベーションの実現を目指します。

7he 5adio 5esearch ,nstitute will promote research and 
development in the �Advanced (lectromagnetic :ave 
7echnology )ield� in the fifth mid- to long-term plan for 
five years from )<����� 7he main research subMects are 
basic research for mastering the use of electromagnetic 
waves and basic research for collecting, analyzing, and 
visualizing diverse information surrounding our living 
environment using electromagnetic waves� :hile 
leveraging the advanced 5	' and technological 
capabilities we have cultivated over the years, we must 
also contribute to society and respond to the creation of 
new values in response to the times� :e have compiled our 
�9ision and 0ission� to achieve this aim� :e will strive to 
achieve the goals of our mid- to long-term plan and to 
realize new innovations through our efforts in each of the 
initiatives described here�

Vision and Mission

https://rri.nict.go.jp/_assets/pdf/RRI_VisionMission.pdf

https://www2.nict.go.jp/res/
https://rri.nict.go.jp/labo/dio.html
https://seg-www.nict.go.jp
https://emc.nict.go.jp
https://www.nict.go.jp/sts/
jphttps://www.nict.go.jp/sts/Using
https://rri.nict.go.jp/
https://rri.nict.go.jp/_assets/pdf/RRI_VisionMission.pdf
https://rri.nict.go.jp/_assets/pdf/RRI_VisionMission.pdf


In the Remote Sensing Laboratory, we develop remote sensing technologies using electromagnetic waves to contribute to the prevention 
and mitigation of natural disasters.
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リϞートセンγンά研究ࣨではɺ電磁波Λ༻いたリϞートセンγンά技術にΑる大ؾɾ஍ද໘ͷঢ়ଶ೺Ѳͱɺͦ ͷ
৘報Λ׆༻͠た෼ੳɾ༧測౳ͷ研究։ൃΛ࣮施͠ɺ๷ࡂɾࡂݮΛは͡Ίͱするࣾձ問୊ղܾに͠ݙߩますɻ

ϦϞʔτηϯγϯά研究ࣨ
R em ote Sensing  Lab or ator y

Airborne Synthetic Aperture Radar芑狜嚀䯋鬼4"3

We are conducting research and development of an airborne 
synthetic aperture radar that can be used for observing the Earth’s 
surface with a large swath width (>5km) and a high spatial resolu-
tion (<15 cm), even at night or under adverse weather conditions.

໷ ؒ や ఱ ީ が ѱ いͱ͖で ΋ ɺ্ ۭ かΒߴ い ۭ ؒ ෼ ղ ೳ
ʢ�15DNʣで広Ҭʢ観測෯ɿ5LNҎ্ʣͷ஍ද໘観測Λ͜͏ߦͱ

がで͖るػۭߤ౥ࡌ合੒։ޱϨーμーͷ研究։ൃΛͯͬߦい
ますɻ

Ground-based Weather Radar㏐┕妳霄ٝーرー

We are conducting research and development 
of radars of various frequencies, and we com-
bine them to study the early detection and 
development mechanism of rapidly developing 
cumulonimbus clouds that cause sudden meteo-
rological disasters.

͞ま͟まͳप波਺ͷϨーμーΛ研究։ൃ͠ɺ
ͦΕΒΛ૊Έ͋わせɺಥൃతؾ৅֐ࡂΛ΋た
Βすٸ଎にൃୡするੵཚӢͷૣݕظ஌ͱൃ
ୡϝΧχζϜに関する研究Λͯͬߦいますɻ

Optical Remote Sensing⩞銶峮

We are developing active optical remote sensing techniques using 
eye-safe infrared lasers in the � ͖m region� :e are focusing on the 
research and development of differential absorption lidars related 
to wind and water vapor measurements. The techniques developed 
will be used to improve weather forecasting.

໨΁ͷ҆શੑがߴい2�Nଳͷ੺֎ઢϨーβーޫΛ༻いたԕִ
測すܭΛؾいますɻಛにɺ෩ͱਫৠͯͬߦ測技術ͷ研究։ൃΛܭ
るࠩ෼ٵऩϥイμーͷ研究։ൃにྗΛೖΕͯいますɻ͜ ΕΒͷ
技術はఱؾ༧報ͷ༧測ਫ਼౓্޲に໾ཱͯΒΕますɻ

Satellite-borne Radar轼佔䯋鬼ٝーرー

We have been developing satellite-borne radars that can measure the 
global distributions of precipitation  and clouds in cooperation with 
JAXA. The data obtained from those radars are important for devis-
ing solutions to global environmental problems. Precipitation radars 
for TRMM and GPM satellites have already been launched, and they 
provide long-term global precipitation information� A cloud profiling 
radar for the EarthCARE satellite is now being constructed. 

άローόϧͳ஍ڥ؀ٿ問୊ͷղܾにݙߩするたΊに+"9"ͱ
Ϩーμーࡌに観測で͖るӴ੕౥ࡉਫやӢΛৄ߱ͯ͠ྗڠ

ʢT3.. �߱ӍϨーμーɺ(1. �ೋप波߱ਫϨーμーɺ&BSUIC"3&� 
ӢプロϑΝイリンάϨーμーʣΛ։ൃ͖ͯ͠ま͠たɻ

஍্σδλϧ์ૹ波ͷ
఻ൖ஗ԆʹΑΔਫৠ؍ྔؾଌ
Observation of water vapor content due to 

propagation delay of terrestrial digital 
broadcasting waves

ϑΣʔζυΞϨΠ�
�৅Ϩʔμʔؾ
1"83���.1�1"83
Phased Array Weather Radar

ӢϨʔμʔ�
Cloud Radar

΢ΟϯυϓϩϑΝΠϥ
:ind 3rofiler 5adar

&BSUI$"3&ʹΑΔ
ଌͷΠϝʔδ؍
Illustlation of 
observation by 
EarthCARE

53..Ӵ੕Ϩʔμʔ	ࠨ
ͱ
(1.Ӵ੕Ϩʔμʔ	ӈ
͔Β
ಘΒΕͨશٿͷ߱ਫྔ෼෍
Precipitation maps observed by 
TRMM's (left) and GPM's (right) 
radars

ラؕ٭ر ϥイμーʢ-JEBS� -JHIU %FUFDUJPO BOE 3BOHJOHʣ
はɺύϧεঢ়ͷ ʢޫϨーβーޫʣΛ大ؾதにൃࣹ͠
ฦͬͯ る͘ޫ信߸Λड信ɾղੳする ͱ͜でɺ෺࣭ま
でͷڑ離やྔɺҠಈ଎౓ͳどΛܭる૷ஔですɻ

٭ر٭ٝ Ϩーμーʢ3BEBS� 3BEJP %FUFDUJPO BOE 3BOHJOHʣ
はɺ電波Λར༻ͯ͠ର৅෺ʢӍɺӢɺ஍ද໘ͳどʣま
でͷڑ離やํ޲ɺྔ やܗঢ়ɺҠಈ଎౓ɺੑ ࣭ͳど
Λௐ΂る૷ஔͷ ͱ͜ですɻ
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波௕��Nଳͷ୯Ұप波਺Ϩʔβʔ
2 µm single frequency laser

ਫৠࠩؾ෼ٵऩϥΠμʔ
:ater vapor differential absorption lidar

㱢 㲈 㛾 妳

Ionospheric Observation and Forecasting Technology꧅ꦕ㎢鈝峮٬◀峮技術

Magnetospheric Observation and Forecasting Technology澷妳㎢鈝峮٬◀峮技術

Solar and Solar Wind Observation and Forecasting Technology㜀꣊�㜀꣊겧鈝峮٬◀峮技術

轼佔䯋鬼センئꝧ氦技術 Development of Space Environment Monitoring Sensors for Spacecraft

Space Weather Forecasting㱢㲈㛾妳◀㕔哅ⳉ

Ӊ஦ڥ؀研究ࣨではɺӉ஦ڥ؀ͷٴࢹ؂گݱͼ༧測ɾܯ報Λߴ౓Խする技術Λ։ൃ͠ɺࣾ ձインϑϥやӉ஦ར༻
γεςϜ౳にお͚る電波ͷ҆ఆར༻に͠ݙߩますɻӉ஦ఱؾ༧報άϧープΛ設ஔ͠ɺ電波ͷ఻わΓํにͭいͯͷ
観測ͱ༧報ɾܯ報ͷ送信ͳどͷӉ஦ఱؾ༧報ۀ຿Λண࣮に࣮施͠ますɻ
The Space Environment Laboratory contributes to the stable use of radio waves in social infrastructure and space utilization systems by 
developing advanced technologies for monitoring, forecasting, and providing warning regarding the space environment.

Ӊ஦ڥ؀はɺଠཅද໘で͖ىるര ʢൃଠཅϑϨアʣͳどにΑͬ ͯཚ͞Εる ͱ͜が͋Γますɻͦ ͷࡍɺӴ੕ӡ༻ɾ௨信ɾ์ 送ɾ電
ɾྗػۭߤӡߦͳどがӨڹΛड͚ますɻ͜ ͷΑ͏ ͳࣾձにӨڹΛ༩ る͑Ӊ஦ڥ؀ͷมಈΛʮӉ஦ఱؾʯͱݺͼますɻ

ݍΛ༩͑る電離ڹӡ༻やӴ੕測Ґɺ電波఻ൖにӨۭߤ
มಈͷࢹ؂や਺஋༧測ͷߴ౓Խɾߴਫ਼౓Խに͚ͯ޲ɺ
リアϧタイϜ電離ݍ観測技術や大ݍؾ電離ݍγϛϡ
ϨーγϣンٴͼσータಉԽ技術ɺ電波఻ൖՄࢹԽ技術
౳ͷ研究։ൃにऔΓ૊Μでいますɻ

We are conducting research and development of real-time 
ionospheric observation technology, atmosphere-ionosphere 
simulation and data assimilation technology, and radio propa-
gation visualization technology for monitoring and forecasting 
ionospheric variations that affect aviation operations, satel-
lite positioning, and radio propagation.

ଠཅɾଠཅ෩ͱ電離ݍΛͭͳ͙磁ݍؾͷมಈΛ೺Ѳ͠ɺ
Ӵ੕ӡ༻や電離ݍ༧測にࢿするたΊɺ஍্磁৔観測や
Ӊ஦ڥ؀σータベーεͷల։ͱͱ΋にɺ์ ࣹઢଳ༧測
Ϟσϧや磁ݍؾϞσϧͷ研究։ൃにऔΓ૊Μでいますɻ

Toward understanding of magnetospheric processes and 
contributing to satellite operations and ionosphere forecast, 
we operate ground-based geomagnetic field observation and 
space environment databases for the Japanese meridian, and 
conduct research and development of radiation belt prediction 
and magnetosphere simulation technologies.

Ӊ஦ఱؾͷૣܯظռɾگݱ೺Ѳɾ༧報Λ࣮ݱするたΊɺ
ଠཅཛྷൃੜͷਝ଎ͳݕग़ͷたΊͷ観測やɺଠཅཛྷͷ
஍ٿ΁ͷӨڹΛ༧測するγϛϡϨーγϣン౳ͷ研究։
ൃにऔΓ૊Μでいますɻ

To realize early warning, nowcasting, and forecasting of 
space environment disturbances, we are performing 
research and development, including the observation of 
solar storms for the early detection of their occurrence, 
and a simulation system to predict impacts of solar storms.

�৅Ӵ੕ʮͻまわΓ1ؾظ࣍ ߸ʯに౥ࡌするӉ஦ڥ؀センサʢ3.4ʣͷ
։ൃΛͯͬߦいますɻଧ্ͪ ɾ͛σータఏڙ։࢝は 2�29 ೥ͷ༧ఆですɻ

Radiation Monitors for Space weather (RMS) is under development 
as a hosted payload of the next Japanese geostationary meteoro-
logical satellite, Himawari-10, planned to be launched in 2029.

24 ࣌ؒ ��5 ೔ɺٳΉ ͱ͜ͳ Ӊ͘஦ఱؾ༧報Λൃ信する
ͱͱ΋にɺ大ن໛ͳݱ৅や ಛに஍ٿやࣾձインϑϥに
大͖ͳӨڹがग़るՄೳੑが͋るݱ৅がൃੜ͠たࡍに
はɺྟ ࣌৘報΋ൃ信ͯ͠いますɻ

We are monitoring space weather events and 
delivering forecasts 24 hours a day and seven 
days a week . When solar, geomagnetic, and iono-
spheric events occur and are expected to mark-
edly affect the (arth and social infrastructure, 
alert information is also issued.

େݍؾ電཭ݍγϛϡϨʔγϣϯɾσʔλಉԽ
Atmosphere-ionosphere simulation and data assimilation

ΠΦϊκϯσఆৗ؍ଌ
Ionosonde observation

(/44શ電ࢠ਺؍ଌ
GNSS-TEC observation

ͻ·ΘΓ4&%"σʔλϏϡʔΞ
Himawari SEDA data viewer

ଠཅɾଠཅ෩؍ଌγεςϜ
Solar and solar wind
observation system

ଠཅ෩ɾଠཅཛྷγϛϡϨʔγϣϯ
Solar wind and solar storm simulation

ඃ͹ػۭߤ ਪ͘ఆγεςϜ
WASAVIES

Ӊ஦ఱؾ༧ใձٞࣨ
6pace weather forecast briefing room

Ӵ੕ද໘ଳ電ධՁγεςϜ SECURES Φʔϩϥ༧ଌϚοϓ�
Auroral prediction by simulation
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Ӊ஦ڥ؀研究ࣨ
Sp ace E nv ir onm ent Lab or ator y

電磁波఻ൖ研究センターʗRadio P rop ag ation Research C enter

ࣨ௕ɹ௡઒�୎໵

D irector  T S U G A W A  T ak uy a

SPE

https://swc.nict.go.jp/


꧅澷氳
┸玮䓪
&.$

鬳塜
ɾγεςϜにର͠ثػやγεςϜがɺपғͷଞͷثػ
ͯ΋電磁తͳѱӨڹΛ༩͑ͣɺまたଞͷثػɾγες
ϜかΒͷ電磁తͳӨڹΛड͚ͣにػೳするೳྗɻ

電波๏にͮجいͯɺ測ఆثにදࣔ͞Εた஋がɺ
NICTͷ標準ثͷ஋にどͷఔ౓Ұகͯ͠いる
かΛɺ標準ثかΒͷͣΕΛ測ఆͯ͠ ධՁする͜ ͱɻ

電磁ڥ؀研究ࣨではߴɺ ౓Խ͠た௨信ثػͱ電ؾ電ثػࢠͷ૬ޓӡ༻ͷ࣮ݱやɺ৽たͳແઢγεςϜ౳ͷ҆શɾ
҆৺ͳར༻Λ࣮ݱするたΊにඞཁͱͳる電磁తཱ྆ੑΛ֬อするたΊͷ研究։ൃΛ࣮施͠ますɻແઢ設උͷػ
ͷֱਖ਼Λ࣮施するάϧープΛ഑ஔ͠ますɻث
In the Electromagnetic Compatibility Laboratory, we conduct research on EMC as well as calibration services to maintain the EM environ-
ment.

研究ࣨڥ؀࣓ి
E l ectr om ag netic C om p atib il ity  Lab or ator y

電磁波標準研究センターʗE l ectrom ag netic S tandards Research C enter

ࣨ௕ɹ܆�౻ޙ

D irector  G O T O H  K aoru

Measurement Technologies for EM Disturbances

EM Measurement Technologies for Calibration

EM Wave Exposure Assessment Technology for Human Bodies

Technology for Monitoring the Level of Exposure to Electromagnetic Fields

Calibration Service of Measuring Instruments for Radio Equipment

EMC
ແઢ設උͷثػͷֱਖ਼�����IUUQT���DBM�OJDU�HP�KQ�

꧅妳꧅㯸嚀㉺璡׼־の꧅澷㟷㲹嫧の峮㲊技術

We are researching how to accurately measure EM disturbances, under-
stand their generation mechanism and impact on communications, and 
determine the limit of (0 disturbances necessary for the effective use 
of radio waves, aiming to enable the coexistence of electronic and elec-
tric appliances with wireless communication.

電ؾ電ثػࢠͱແઢ௨信ͷڞଘΛ࣮ݱするたΊにɺ電磁๦֐波Λ
ਖ਼֬に測ఆするํ๏ɺ電磁๦֐波ͷൃੜϝΧχζϜや௨信΁ͷӨ
༰஋ͷఆΊํͳどにڐԻͷࡶɺ電波ͷ༗ޮར༻にඞཁͳ電磁ڹ
関する研究։ൃにऔΓ૊Μでいますɻ

電波҉ ͱࣨ൓ࣹശʹ͓ Δ͚-&%র໌ Β͔์ ࣹ Ε͞Δ電磁ࡶԻͷଌఆ෩ܠ
Measurement of EM noise radiated from LED lighting in anechoic and reverberation chambers

鬳塜٬&.$鍐❫の״גの냕瞿䈱꧅澷槡銶峮技術
Research on high-precision measuring techniques 
for radio waves is conducted from low frequencies 
to millimeter waves and the terahertz band. The 
results are used in our calibration service.

௿प波かΒϛリ波ɾςϥϔϧツ波にࢸるまでɺ
電波Λߴਫ਼౓にܭ測するたΊͷ技術Λ研究͠
ͯいますɻ研究੒Ռはֱਖ਼サーϏεに׆༻͞
Εͯいますɻ ଳҬύϧε఻ૹ૷ஔ޿

Transmission system for broadband pulse waves

ף꧅嫧ׂ׾׌㵚מ⛮☔ ꨽鍐❫技術

To establish an appropriate environment for sound radio wave usage in compli-
ance with RF protection guidelines, we are conducting research on technologies 
for evaluating human exposure to radio waves and technologies for evaluating   
whether radio waves from mobile phones comply with the guidelines.

電波๷ࢦޢ਑にͮ͘جదਖ਼か݈ͭશͳ電波ར༻ڥ؀ΛߏஙするたΊにɺ
電波にമ͞Εたਓମͷ͹ ࿐͘ධՁ技術ɺ͞ Βにܞଳ電࿩౳かΒͷ電波が๷
いますɻͯͬߦ਑にద合ͯ͠いるかධՁする技術に関する研究Λࢦޢ

਺஋ਓମϞσϧʢ੒ਓஉঁɺ೛৷ঁੑɺখࣇʣͱ電波͹͘ ࿐ධՁྫ
Computational human models and example of numerical dosimetry results

꧅嫧ׂף ꨽ٝؼٜٓيタٛ ンء技術մ

Research on radio wave exposure level monitoring methods is conducted 
to clarify radio wave exposure levels in real environments. We are also 
accumulating measurement results and investigating how the data can 
be utilized.

でͷ電波͹ڥ؀࣮ ࿐͘ϨベϧΛ໌ΒかにするたΊにɺ電波͹ ࿐͘
ϨベϧϞχタリンάख๏ͷ研究Λͯͬߦいますɻまた測ఆ݁ՌΛ
஝ੵするͱͱ΋にɺσータͷ׆༻にͭいͯ΋ݕ౼ͯ͠いますɻ

電波Ϩϕϧଌఆઐ༻ंͷଌఆ෩ܠͱ݁ Ռ ʢྫ౦ژʣ
Vehicle for EMF measurement and example of results of measurements in Tokyo

扛稗榫峮㲊㉺璡の鬳塜ئーتل
We provide calibration services based on the Radio Act (for mea-
suring instruments for the designated calibration agencies and 
registered inspectors), the Measurement Act ( jcss for the 
Frequency Standard), the Accreditation System of the National 
Institute of Technology and Evaluation (ASNITE), and others.

電波๏にͮج ͷֱਖ਼ث測ఆ༺ऀۀࣄ౳ࠪݕͼొ࿥ٴ関ػఆֱਖ਼ࢦ͘
Λは͡Ίɺྔܭ๏にͮج प͘波਺標準ثͷߍਖ਼ʢKDTTʣɺ੡඼ධՁ技術
ͮجͷೝఆ੍౓にߏػ൫ج ਖ਼ʢ"4NIT&ʣͳどΛ࣮施ͯ͠いますɻߍ͘

ۭ࣌標準研究ࣨではߴɺ ਫ਼౓ͳ࣌ࠁやप波਺ٴͼҐஔಉఆに関する技術ͷ研究։ൃΛߦいますɻまた೔本標準࣌
άϧープΛ഑ஔ͠ɺ೔本標準࣌ۀ຿ʢप波਺標準஋ͷ設ఆɾ標準電波ͷൃ ɾࣹ標準࣌ͷ௨報ʣΛ࣮施͠ますɻ
In the Space-Time Standards Laboratory, we develop technologies relevant to accurate standards of time, frequency, and positioning. The 
laboratory includes Japan Standard Time Service Group, where standard frequency as well as standard time are provided to the society with 
high reliability. 

熮ס㲊紶と
仼儖嘅嶖侇

国家標準の基盤整備／最先端計測技術の開拓を目指して
Infrastructure of the national standards/Exploration of the most advanced measurement technology

냕瞿䈱ם⼽嫧丗嘅嶖㉺	⸉㯸侇銶
技術׾⛼؅ Technology for Atomic Frequency Standards 

塜澬ם侇⯍׷⼽嫧丗؅扛稗鵟⟓מ孨׌־技術

೔ຊඪ४࣌ͷఏڙ�����IUUQ���KKZ�OJDU�HP�KQ

Japan Standard Time (JST) and Application Services仼儖嘅嶖侇׽⛼؅⮵榫׾׌技術

NICT generates Japan Standard Time (JST) from 
atomic clocks and disseminates it through various 
methods. Accurate time and frequency are also 
provided in time stamping and frequency calibra-
tion services. JST is compared with Coordinated 
Universal Time (UTC) through satellite-based 
high-precision time-frequency comparison. The 
comparison also contributes to the generation 
and calibration of international atomic time.

かΒ೔本標準܈ܭ࣌ࢠݪ ʢ࣌+4TʣΛੜ੒͠ɺ༷ ʑͳ
ख๏でࠃ಺にͯ͠څڙいますɻੜ੒͠た࣌ࠁやप
波਺はɺ電ࢠॻྨͷվ͟ΜΛ๷͙たΊͷ࣌ࠁೝূ
やܭ測ثػͷൃৼप波਺Λߍਖ਼するサーϏε౳
に΋׆༻͞ΕͯいますɻまたɺӴ੕Λհ͠たߴਫ਼౓
ͳ࣌ࠁप波਺ൺֱ技術にΑͬͯ+4Tͱڠఆੈք࣌
ͷ࣌ࠁൺֱがͳ͞Εɺಉ࣌にൺֱσータはݪࡍࠃ
いますɻͯ͠ݙߩਖ਼に΋ߍͷੜ੒や࣌ࢠ

Bureau international des poids et mesures

.1*#	ہߧ౓ྔࡍࠃ

International Atomic Time (TAI)
ͷੜ੒࣌ࢠݪࡍࠃ

Various time and frequency services
ɾप波਺഑৴ࠁ಺ʹ͓͚Δ༷ʑͳ࣌ࠃ

Radio-controlled
watches/clocks

Broadcasting
stations

Network time
 protocol user

電波࣌ܭ ์ૹہ /51Ϣʔβʔ

ۭ࣌ඪ४研究ࣨ
Sp ace- T im e Standar ds Lab or ator y

電磁波標準研究センターʗE l ectrom ag netic S tandards Research C enter

ࣨ௕ɹҪށ�఩໵

ਖ਼ʹඞཁߍͷੜ੒΍า౓࣌ࢠݪࡍࠃ
ͳܭ࣌ࢠݪσʔλ

Clock data for the generation and 
calibration of TAI

D irector  ID O  T etsuy a

19�7೥かΒ1ඵはɺಛఆͷ৚݅に͋るセγ΢Ϝࢠݪがٵऩする電波ͷप波਺ʢ໿9()[ʣでఆٛ͞ΕͯいますɻNICTで
はセγ΢Ϝܭ࣌ࢠݪɾਫૉϝーβーɾޫ Λଟ਺૊Έ合わせͯɺੈܭ࣌ࢠݪ౳ͷܭ࣌ࢠ֨ քڞ௨ͷ標準 ʢ࣌ڠఆੈք࣌
6TCʣに準ڌする࣌6ࠁTC	NICT
Λൃੜ͞せɺ͞ ΒにͦΕΛ9࣌ؒਐΊͯ೔本標準 ʢ࣌+4Tʣͱ͠ ͯいますɻ

ϫΠϫΠ	8J�8J
���Ϟδϡʔϧ
Wi-Wi modules

খܭ࣌ࢠݪܕ
Chip-level integrated frequency standard

1ඵͷ௕͞はɺࢠݪભҠにͮجいͯఆΊΒΕɺܭ࣌ࢠݪにΑͬͯਖ਼
֬に࣮ݱで͖ますɻ௒ߴਫ਼౓ͳޚ੍ࢠݪ技術ɾप波਺ܭ測技術ͷ
研究։ൃにΑΓߴਫ਼౓ͳܭ࣌ࢠݪͷ։ൃΛਐΊるͱڞにߴɺ ਫ਼౓
ͳ標ࠩߴ測ఆセンサ౳ޫܭ࣌ࢠݪͷԠ༻技術΋ݕ౼ͯ͠いますɻ

The next-generation wireless communication technology, called Beyond5G or 6G, requires more precise time 
synchronization and more accurate frequencies, on which ultrahigh-reliability and low-latency communication 
as well as precise positioning are expected to be established. Toward this goal, we are conducting R & D on 1) 
wireless two-way interferometry (Wi-Wi), which performs high-precision time synchronization and precise 
positioning via convenient short-range communication, 2) Chip-Level Integrated Frequency Standards (CLIFS), 
which enable the miniaturization of atomic clocks mounted on various devices, and 3) cluster timescale tech-
nology, which generates a more stable timescale by combining multiple atomic clocks.

#FZPOE5(΋͠ は͘�(ͱݴわΕる࣍ੈ୅ແઢ௨信技術においͯはɺΑΓີݫͳ࣌ࠁಉظやΑΓਖ਼֬ͳ
प波਺がٻΊΒΕɺͦ ͷ্でߴ信པ௿஗Ԇ௨信やਫ਼ີͳҐஔग़͠技術がཱ֬する ͱ͜がظ଴͞Εͯ
いますɻ͜ ΕΒ৽技術ͷൃలΛ࣮ݱす΂ ɺ͘౰研究ࣨが։ൃ͖ͯ͠た༷ʑͳ࣌ࠁप波਺標準技術Λൃ
ల͞せɺ1ʣۙ ൺֱࠁ࣌޲離ແઢ૒ํڑۙ͏ߦやҐஔग़͠Λظಉࠁਫ਼౓ͳ࣌ߴ離ͷ؆ศͳ௨信でڑ
技術ʢ8J-8Jʣɺ2ʣܭ࣌ࢠݪΛ小ܕԽͯ͠ଟ༷ͳثػに౥ࡌՄೳͱするܭ࣌ࢠݪνοプ技術ʢC-I'4ʣɺ
�ʣෳ਺ͷܭ࣌ࢠݪΛ૊Έ合わせͯΑΓ҆ఆͳ࣌ܥΛੜ੒するΫϥεタ࣌ܥ技術ɺ౳ͷ研究։ൃΛ
いますɻͯͬߦ

Precise Time and Frequency for Mobile Communications

7he unit of time, second, is defined based on atomic transition, and 
atomic clocks make use of such transition to realize the one second as 
defined� 3recision technologies to control atoms as well as to measure 
frequencies enable the development of highly accurate atomic clocks. In 
addition, we study the application of optical clocks, including geodetic 
sensors for precise height determination.

$TҰ࣍प波਺ඪ४ث

4Sޫ֨ܭ࣌ࢠ
Strontium optical lattice 

clock

*O�ΠΦϯτϥοϓޫ࣌ܭ
Optical clock based on 

trapped indium ions
Cesium primary frequency 

standard

STS

೔本標準࣌ͷൃੜ Generation of JST೔本標準࣌ͷൃੜ Generation of JST

Ӵ੕࣌ࠁൺֱ༻アンςφӴ੕࣌ࠁൺֱ༻アンςφӴ੕࣌ࠁൺֱ༻アンςφӴ੕࣌ࠁൺֱ༻アンςφ
Satellite communication antennas for 

time and frequency transfer
Satellite communication antennas for 

time and frequency transfer
Satellite communication antennas for 

time and frequency transfer
Satellite communication antennas for 

time and frequency transfer

https://cal.nict.go.jp/
http://jjy.nict.go.jp


σδタϧޫֶج൫研究ࣨではɺϗロάϥϜプリント技術ʢ)01T&CʣにΑるճંޫֶૉࢠͷ੡଄ٴͼσδタϧϗロ
άϥϑΟにΑるੈ࣮ݱքͷਫ਼ີޫֶ測ఆ技術ͷཱ֬Λ໨ࢦす研究։ൃΛ࣮施͠ɺಘΒΕた੒Ռはۀ࢈΁ͷԠ༻Λ
ਐΊますɻ
7he 'igital Optics /aboratory carries out research and development aimed at the production of diffractive optical elements using hologa-
ram printing technology (HOPTEC) and the establishment of precision optical measurement techniques for the real world using a digital 
holography method, the results of which are applied to industry.

NICTではσδタϧϗロάϥϜにΑるਫ਼ີޫֶ測ఆ技術ͷ研究։ൃΛ
ܥ૾ࡱͷదਖ਼ԽやྔࢉܭいますɻϗロάϥϜσータに関するͯͬߦ
ͷ4ߴ�NԽɾ௿ϊイζԽΛߦいɺݦඍڸ౳΁ͷԠ༻ΛਐΊͯいますɻ
ͳどͷඍऑͳޫやҐ૬ͷଗͬͯいͳいࣗવͳޫΛϗロάϥϜͱޫܬ
ͷద༻ൣғΛ広͛ますɻڸඍݦ࿥するɺϗロάϥϑΟهͯ͠

NICT has been conducting research and development of digital 
hologram-based optical measurement technology. This tech-
nology is improved and applied to microscopy by optimizing 
the amount of computation related to hologram data and by 
improving the S/N and noise reduction in imaging systems. 
NICT will expand the applicability of holographic microscopy, 
with which weaN light such as ₵uorescence and natural light is 
recorded as an incoherent hologram.

ࣗવͳޫʹΑΔϗϩάϥϜݦඍڸͷޫֶܥ
Natural light holographic microscope optics

ᶃࢼ�ྉͷ֦େ૾͕݁૾͢ΔҐஔ
ᶄᶄ� ࣗવͳޫͷϗϩάϥϜΛੜ੒
͢ΔޫֶσόΠε
ᶅ�Ґ૬มௐͷͨΊͷӷথૉࢠ
࢘ the position where the enlarged 
image of the sample is formed, 
 optical devices that generate a ܟ࢙࢙
hologram of natural light,  and 
࢚ a liTuid crystal device for phase 
modulation.

Өͷྫࡱ๔ͷϗϩάϥϜࡉ
Example of holographic imaging of a cell

ホログラフィとホログラム
ޫͷׯবΛׯͯͬ࢖বࣶΛه࿥͠ɺޫ ͷճંΛޫͯͬ࢖Λ࠶ੜする技術ΛϗロάϥϑΟͱݺͼま
すɻまたׯবࣶがه࿥͞ΕたഔମʢϝσΟアʣΛϗロάϥϜͱݺͼますɻϗロάϥϑΟはޫΛ波໘
ͷਫ਼౓でه࿥࠶ੜで͖ɺޫ ֶૉࢠͷ։ൃにԠ༻がظ଴͞Εͯいますɻ

Holographic Microscopy with Natural Light舅抅نؔٚءٌٞ׾׻מ⩞ם 갻䐬ꔕ

Hologram Printer (HOPTEC)ٌٞوّٚء ンٛタٌٞوّٚء ンٛع技術

σδλϧޫֶج൫研究ࣨ
D ig ital  O p tics Lab or ator y
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ϗロάϥϜプリンタは)0&ʢ)PMPHSBQIJD 0QUJDBM &MFNFOUʣͱݺ͹Ε
るޫֶૉࢠΛプリントするたΊͷプリンタでNICTが։ൃ͠た΋ͷで
すɻෳࡶͳޫֶಛੑΛ࣋ͭૉࢠΛ波ಈޫֶにͮجいͯࢉܭɾه࿥͠
ますɻࢲたͪは҆ఆతͳճંޫֶૉࢠͷ੡଄技術ɾิ ঈ技術ͷཱ֬
Λ໨͠ࢦますɻプリント͠ たޫֶૉࢠはɺ#FZPOE 5(࣌୅Λ͑ࢧるޮߴ
཰ɾ̓ Ձͳޫ௨信༻Ϟδϡーϧɺࡌंݩ࣍ࡾϔουアοプσΟεプϨ
イɺ࣍ ੈ୅"3γεςϜΛは͡Ίɺ༷ ʑͳ෼໺΁Ԡ༻Λଅਐ͠ますɻ

The hologram printer is developed by NICT to print holo-
graphic optical elements (HOEs). Elements with complex 
optical properties are calculated and recorded on the basis 
of wave optics. Our goal is to establish stable manufactur-
ing and compensation technologies for diffractive optical 
elements. The printed optical elements will have various 
applications, including highly e₶cient and ine[pensive 
optical communication modules that support the Beyond 
5G era, three-dimensional in-vehicle head-up displays, and 
next-generation AR systems.

波໘ϓϦϯλʹΑΔϗϩάϥϜޫֶૉࢠͷ࡞੡
Fabrication of Holographic Optical Elements by Wavefront Printer

ࣨ௕ɹେҪ�ོଠ࿕

D irector  O I Ry utaro

DIO

ޫֶૉࢠͷσδλϧ設ܭ
Digital design of optical elements

波໘ϓϦϯλ
Wavefront printer

ϓϦϯτͨ͠ޫֶૉࢠ
Printed HOE

ޫ௨৴Ϟδϡʔϧ΁ͷԠ༻
Optical communication applications

ϔουΞοϓσΟεϓϨΠ΁ͷԠ༻
HUD applications

"3σΟεϓϨΠ΁ͷԠ༻
AR display applications

େٓຯଜ
ࢢޢ໊
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ԭೄి࣓೾ٕज़ηϯλʔ
O k inaw a E l ectr om ag netic T ech nol og y  C enter

OEC

沖縄電磁波技術センターではɺ஍ٿԹஆԽΛは͡Ί஍نٿ໛ͷީؾมಈに大͖ 関͘༩する大ؾɾւ༸૬࡞ޓ༻ͷϝΧχζϜղ໌΁ͷد
༩Λ໨తͱ͠ ͯɺւ ɾྲ্ྀ ۭ෩ɾ߱ ӍΛܭ測するたΊͷリϞートセンγンά技術ͷ研究։ൃΛ͖ͯͬߦま͠たɻ͋ わせͯɺ大宜味電波観測施
設で電離層観測Λͯͬߦいますɻ2�14೥にはϑΣーζυアϨイϨーμーɾϥイμー༥合γεςϜٴͼۭؒޫ௨信設උが設ஔ͞Εま͠たɻ

The Okinawa Electromagnetic Technology Center has been researching and developing remote sensing technology for measuring ocean currents, winds, 
and rainfall, with the aim of contributing to the elucidation of the mechanisms of the atmosphere-ocean interaction, which is greatly involved in global 
climate change, including global warming. We are also conducting ionospheric observations at the Ogimi Radio Observation Facility. In 2014, a phased 
array radar/Doppler lidar fusion system and spatial optical communication facility were installed.

沖縄電磁波技術センターはɺ1972೥5݄沖縄ݝͷ೔本෮ؼに൐いɺถࠃւ༸大ہؾʢN0""ʣが電離層観測Λͯͬߦいた北୩町ͷ施設Λ
Ҿ͖ܗ͙ܧでɺ༣੓ল電波研究所ʢཱࠃݱ研究։ൃ๏ਓ৘報௨信研究ߏػʣ沖縄電波観測所ͱ͠ ͯൃ଍͠ま͠たɻҎ߱ɺ౰センターではܧ
ଓͯ͠電離層観測Λ࣮施ͯ͠いますɻՃ͑ͯɺ199�೥୅かΒ電波ݯࢿͷ༗ޮٴ༺׆ͼ஍ܭڥ؀ٿ測技術ͷ։ൃΛ໨తͱ͠ たւ༸Ϩー
μーɺ΢インυプロϑΝイϥɺ߱ ӍϨーμー౳ͷ研究։ൃΛ͖ͯͬߦま͠たɻ

The Okinawa Electromagnetic Technology Center was established as the Okinawa Radio Observatory of the Radio Research Laboratory of the Ministry 
of Posts and Telecommunications (currently NICT) following the reversion of Okinawa to Japanese sovereignty in May 1972, taking over the facilities in 
Chatan-cho where the National Oceanic and Atmospheric Administration (NOAA) had been conducting ionospheric observations. Since then, the Technol-
ogy Center has continued to conduct ionospheric observations. In addition, since the 1990s, the Technology Center had conducted the research and 
development of ocean radars, wind profilers, and rain radars to effectively utilize radio resources and develop global environmental measurement tech-
nologies.

ٕज़ηϯλʔ௕ɹಿҪ�ষ࢚

D irector  N A D A I A k itsug u

ϑΣʔζυΞϨΠؾ৅Ϩʔμʔ
Phased Array Weather Radar

ύϥϘϥΞϯςφʢ電波஍্ہʣ
Parabolic antenna of RF ground stations

ޫΞϯςφʢޫ஍্ہʣ
Optical antenna of

optical ground station

େٓຯ電波؍ଌ施設
ʢେٓຯଜʣ

Ogimi Radio 
Observation Facility

Outline of the Technology Center技術センターの概要

History of the Technology Center技術センターのあゆみ

ԭೄ電磁波ٕज़ηϯλʔ
〒9�4-�411
沖縄ࠃݝ಄܊ԸೲଜࣈԸೲ4484
T&- �98-982-�7�5

Okinawa Electromagnetic 
Technology Center
4484, Aza-Onna, Onna, 
Kunigami, Okinawa 
904-0411 Japan
Tel. +81-98-982-3705 
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େٓຯଜ
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https://okinawa.nict.go.jp/


ి࣓೾ڀݚॴ͕2023೥౓ʹൃදͨ͠ϓϨεϦϦʔεͷҰ෦Λ͠ࡌܝ·͢ɻશจ͸NICTͷwebαΠτͰ͝ཡ͍͚ͨͩ·͢ɻ（ೋ࣍ݩ
ίʔυΛ͝ར༻͍ͩ͘͞）

ॻ͖ͳͲ͸ݞɺ໊ࣨڀݚ˞ 2024 ೥ 4 ͷ΋ͷͰ͢ɻࡏݱ݄

太陽風の観測値からオーロラの広がりや電流の強さを
瞬時に予測可能なエミュレータSMRAI2（サムライ2）を開発

άϧʔϓ͸ɺೆڀݚॴɺNICT΄͔ͷڀݚ஍ۃཱࠃ　 ๺
྆൒ٿͷΦʔϩϥͷ͕޿Γ΍ిྲྀͷ͞ڧΛॠ࣌ʹ༧ଌ
͢Δ৽͍͠ख๏Λ։ൃ͠·ͨ͠ɻ
　ΦʔϩϥͷྠΛ͢ݱ࠶Δ෺ཧγϛϡϨʔγϣϯ݁Ռ
ͷ๲େͳࢉܭσʔλΛ༻͍ɺ෺ཧγϛϡϨʔγϣϯ݁Ռ
Λ໛฿͢ΔػցֶशΤϛϡϨʔλS.RAI2（αϜϥΠ̎ ）
Λ։ൃ͢Δ͜ͱͰɺΦϦδφϧͷ෺ཧγϛϡϨʔγϣϯ
ͷ໿100ສഒͷߴ଎Խʹ੒ޭ͠ɺ͜ Ε·Ͱ30೔͔͔ͬͯ
͍ͨ΋ͷΛ਺ඵͰग़ྗͰ͖ΔΑ͏ʹͳΓ·ͨ͠ɻ
଎ͳΤϛϡϨʔλΛ༻͍Δ͜ͱͰଟ਺ͷγφϦΦߴ　
Λੜ੒͢Δ͜ͱ͕Ͱ͖ɺͦ Εʹگݱͮ͘ج෼ੳ΍֬཰
తͳ༧ଌͳͲߴɺ ౓ͳӉ஦ఱؾ༧ใ΁ͷൃల͕ظ଴Ͱ
͖·͢ɻ

　౦ۀ޻ژେֶɺNICT ΄͔ͷڀݚάϧʔϓ͸ɺ
ΏΒ͗ΛධՁ͢ΔͨΊʹɺࠁͷଟ༷ͳ࣌ܭ࣌ࢠݪ
ඪΛ৽ͨʹఆٛ͠ࢦ͹ΕΔݺͱࢄΞϥϯ෼֊ߴ
ͯɺͦͷ߹ཧੑΛ਺ֶతʹղੳ͢Δͱͱ΋ʹɺ
ΏΒ͗Λಛ௃ࠁͷ࣌ܭ࣌ࢠݪΛࢄΞϥϯ෼֊ߴ
͚ͮΔ෼ࢄύϥϝʔλͷؔ਺ͱ͠ ड़͢Δීวهͯ
తͳެࣜΛൃ͠ݟ·ͨ͠ɻ
　࣍ੈ代ແઢ௨৴֨ن #eyond 5(��( Ͱ͸ɺϞ
όΠϧ୺຤΍ແઢج஍ؒہͷ࣌ࠁಉظਫ਼౓Λ޲
্͢Δ͜ͱ͕௨৴ͷߴ଎・େ༰ྔԽɺߴ৴པ・
௿஗ԆԽɺଟ઀ଓԽʹ௚݁͠·͢ɻಛʹɺϞό
Πϧ୺຤ͷߴਫ਼౓࣌ࠁಉظΛ࣮͢ݱΔͨΊͷ
ΩʔσόΠεͱͯ͠ɺখܭ࣌ࢠݪܕͷڀݚ։ൃ
༗ݻࢠݪ͸ܭ࣌ࢠݪΘΕ͍ͯ·͢ɻߦʹൃ׆͕
ͷભҠप೾਺Λج४ͱ͢Δ͜ͱʹΑΓɺࡏݱओ
ྲྀͷਫথ࣌ܭͱൺֱܻͯ͠ҧ͍ʹਖ਼֬ͳ࣌ࠁΛ
΋Θ͔ͣͳʹܭ࣌ࢠݪΉ͜ͱ͕ՄೳͰ͕͢ɺࠁ
తܭΏΒ͗ͷ౷ࠁͷΏΒ͕͗ੜ͡·͢ɻ࣌ࠁ࣌
ੑ࣭ʹ͸ɺܭ࣌ࢠݪͷ಺෦ߏ଄΍ࢠݪભҠͷݕ

• 原子時計の多様な時刻ゆらぎを評価する新たな指標として高階アラン分散を提案
• 高階アラン分散を原子時計の時刻ゆらぎを特徴づける分散パラメータの関数として表現する公式を発見
• 次世代無線通信 Beyond 5G/6G に不可欠なモバイル端末や無線基地局間の高精度時刻同期に貢献

水蒸気の流れを捉える差分吸収ライダーの開発に成功
～水蒸気と風の同時観測を実現、豪雨発生場所の予測精度向上へ～

　NICT ͸ɺి ࣓೾ڀݚॴʹ͓͍ͯɺன໷Λ໰Θͣɺ
͋ΒΏΔํ޲ͷେؾதͷਫৠؾͱ෩Λಉ࣌ʹ؍ଌ
Մೳͳࠩ෼ٵऩϥΠμʔͷ։ൃʹ੒ޭ͠·ͨ͠ɻ
NICT ಠࣗͷϨʔβޫͷ೾௕੍ٕޚज़Λͯͬ࢖ ։
ൃͨ͠૷ஔΛ༻͍Δ͜ͱʹΑΓɺਫৠྔؾΛࠩޡ
10� ҎԼͰ؍ଌ͢Δٕज़Λ࣮ূ͠·ͨ͠ɻ͜ ͷਫ
ৠؾͱ෩ͷ؍ଌ஋Λఱؾ༧ใͷ਺஋༧ใϞσϧ
ʹऔΓೖΕͯղੳΛਐΊΔ͜ͱͰɺઢঢ়߱ਫଳͳͲ
ͷൃੜ৔ॴͷ༧ଌਫ਼౓্޲ʹେ͖͘͢ݙߩΔ͜ͱ
଴͞Ε·͢ɻظ͕

原子時計の多様な時刻ゆらぎを評価する数学的基礎を構築
次世代無線通信Beyond 5G/6Gに不可欠な高精度時刻同期に貢献RES リモートセンシング研究室

宇宙環境研究室SPE

άڀݚ԰େֶɺNICT΄͔ͷݹ໊ ߏػେֶཱࠃେֶ๏ਓ౦ւཱࠃ　
ϧʔϓ͸ɺશٿଌҐӴ੕γεςϜ	(NSS
 ɺؾ৅Ӵ੕ͻ·ΘΓɺδΦε
ϖʔε୳ࠪӴ੕ʮ͋Βͤʯɺి ཭؍ݍଌثػͳͲͷσʔλΛղੳ͠ɺೆ
ଠฏ༸τϯΨԭւఈՐࢁͷେن໛෾Րʹ൐͏ಉ৺ԁঢ়ͷؾѹ೾͕Ҿ
͜͠ى͖ ͨి཭ີࢠిݍ౓ͷෆنଇߏ଄ͷ؍ଌʹ੒ޭ͠·ͨ͠ɻ
ଌσʔλʹ͓͍ͯɺ௨ৗΑΓ΋1ʙ2ܻఔ౓ɺి؍　 Δ͢ݮٸ౓͕ີࢠ
ଟ਺ͷి཭ݍͷ͕݀೔ຊ্ۭͰ؍ଌ͞Εɺ୳ࠪӴ੕ʮ͋Βͤʯͷ؍ଌ
ʹΑͬͯ ͜ͷి཭ݍͷ݀͸ɺ2,000 kmͷӉ஦ۭؒ·Ͱ৳ͼ͍ͯΔ͜
ͱ͕෼͔Γ·ͨ͠ɻ·ͨɺి ཭ݍͷ݀ͷܗ੒͸ɺి ཭ݍͷߴ౓্ঢ͕
ҼͰ͋ͬͨ͜ͱͱɺͦݪ ͷߴ౓্ঢ͸Րࢁ෾ՐʹΑΔؾѹ೾ͷ౸དྷ
ΑΓ΋໿1-2࣌ؒ΋લʹͬ͜ى ͍ͯͨ͜ͱ͕෼͔Γ·ͨ͠ɻຊڀݚ͸ɺ
͜ͷΑ͏ͳՐࢁ෾Րʹ൐ͬͯ ൃੜͨ͠େؾมಈʹΑΔి཭ݍͷ݀ͷ
ੜ੒ߏػΛ໌Β͔ʹ͠·ͨ͠ɻ·ͨɺి ཭ݍͷ݀͸ి೾ো֐ͷݪҼ
Ͱ͋ΓɺӉ஦ఱؾͷ؍఺Ͱ༧ใ͕ඞཁͳ߲໨Ͱ͢ɻి ೾ো֐Λ͜ى
͢Ӊ஦ఱݱؾ৅͸ɺଠཅϑϨΞͳͲͷଠཅ׆ಈʹىҼ͢Δ͜ͱ͕޿
͘஌ΒΕ͍ͯ·͕͢ɺຊ݁ڀݚՌ͸ɺӉ஦ఱݱؾ৅͕େن໛෾Ր౳
ͷ஍දͷݱ৅ʹ΋ىҼ͢Δ͜ͱΛ໌ࣔ͢ΔॏཁͳྫࣄͰ͢ɻ

• 南太平洋トンガ沖の海底火山噴火後に、同心円状の気圧波の到来に関連した電離圏電子密度の不規則構造の観測に成功
• 電波障害を起こす宇宙天気現象が、太陽フレアなどの太陽活動だけでなく、大規模噴火等の地表の現象にも起因することを

明示する事例

トンガ沖海底火山噴火がもたらした電離圏の穴
～最先端の観測から見えた地圏と宇宙圏のつながり～

宇宙環境研究室SPE

ऩϥΠμʔͷུ֓ਤٵ෼ࠩؾճ։ൃͨ͠ਫৠࠓ

ग़ํ๏ͳͲͷෳ਺ͷཁૉ͕Ө͢ڹΔͨΊɺܭ࣌ࢠݪͷଟ༷ͳ࣌ࠁΏΒ͗Λ౷Ұతʹධ
Ձ͢Δࢦඪ͕ٻΊΒΕ͍ͯ·ͨ͠ɻ
　ຊڀݚͰ͸ɺܗঢ়΍࢓૊Έ͕ҟͳΔ͞·͟·ͳछྨͷܭ࣌ࢠݪʹ΋൚༻తʹద༻Մ
ೳͳ࣌ࠁΏΒ͗ͷධՁࢦඪΛγεςϜ੍ޚͷ਺ཧʹ͍ͯͮجղੳ͠·ͨ͠ɻຊ͕ڀݚ
໌Β͔ʹͨ͠ߴ֊Ξϥϯ෼ࢄͷ਺ֶతͳੑ࣭ͱؔ਺දݱ͸ɺܭ࣌ࢠݪͷੑೳධՁʹͱ
Ͳ·Βͣ ɺਫ਼ີܭଌʹؔΘΔֶྔܭ෼໺શൠͷૅجͱͳΔ͜ͱ΋ظ଴͞Ε·͢ɻ

 STS 時空標準研究室

τϯΨՐࢁ෾Րͷ໿ 7 ࣌ؒ൒؍ʹޙଌ͞ΕͨେݍؾΛ఻ΘΔؾѹ೾ͱి཭ݍෆنଇߏ଄ɻ
ॎ࣠ͱԣ࣠͸ͦΕͧΕɺ஍ཧҢ౓ͱܦ౓Λද （͢Shinbori et al., Scientipc Reports, 2023 ΑΓ）ɻ

෺ཧγϛϡϨʔγϣϯ RE116（্ஈ）ͱΤϛϡϨʔλ（Լஈ）ͷ
ϑϩʔνϟʔτ（Kataoka et al., Space 8eather, 2024 ΑΓ）

2023೥4݄25೔ൃද
ಙ޺ Ҫؠ　Ϛωʔδϟʔڀݚ

2023೥5݄22೔ൃද
ओ೚ڀݚһ　੢Ԭ ະ஌

ओ೚ڀݚһ　1erwitasari　Septi

2024೥2݄1�೔ൃද
ओ೚ڀݚһ　தߔ Ѯ

2023೥12݄20೔ൃද
ओ೚ڀݚһ　໼໺ ༤Ұ࿠

টᡈઐ・ݚྗڠ・ಛผݚ  Ֆ౔Ώ͏ࢠ

• 昼夜を問わず、あらゆる方向の大気中の水蒸気と風を同時観測可能な水蒸気差分吸収ライダーを開発
• NICT独自のレーザ光の波長制御技術により、高精度な水蒸気観測を実現
• 豪雨発生場所の予測精度向上に大きく貢献すると期待

ύϥϝʔλͷؔ਺Ͱද͢ެࣜ（Ishi[aki et al., .etrologia, 2023ࢄͷ෼ܭ࣌ࢠݪΛࢄΞϥϯ෼֊ߴ ΑΓ）

ʲ    ࣍ܭ࣌ࢠݪʹର͢Δ      ֊Ξϥϯ෼ࢄͷެࣜʳ

ͨͩ͠ ࣌ؒґଘ߲

౦ւཱࠃେֶݹ໊ ߏػ԰େֶɺڀݚཱࠃ։ൃ๏ਓ৘ใ௨৴ߏػڀݚɺి ௨৴େֶɺ౦๺େֶɺۚؾ ୔େֶɺژ౎େֶ

౦ۀ޻ژେֶɺ܈അେֶɺڀݚཱࠃ։ൃ๏ਓ৘ใ௨৴ߏػڀݚ

େֶڞಉར༻ؔػ๏ਓ৘ใ・γεςϜۃཱࠃ ߏػڀݚ஍ڀݚॴɺڀݚཱࠃ։ൃ๏ਓ৘ใ௨৴ߏػڀݚ
େֶڞಉར༻ؔػ๏ਓ৘ใ・γεςϜߏػڀݚ ౷ܭ਺ཧڀݚॴɺେֶڞಉར༻ؔػ๏ਓ৘ใ・γεςϜߏػڀݚ σʔλαΠΤϯεڞಉར༻ج൫ࢪઃ

研究成果ʗ 2023 ೥౓
R esear ch  H ig h l ig h ts in F Y 2 0 2 3

RES
電磁波研究所ʗRadio Research Institute

https://www.nict.go.jp/press/2023/04/25-1.html
https://www.nict.go.jp/press/2023/05/22-1.html
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ి࣓೾ڀݚॴ͕2024೥౓ʹൃදͨ͠ϓϨεϦϦʔεΛ͠ࡌܝ·͢ɻ
શจ͸NICTͷwebαΠτͰ͝ཡ͍͚ͨͩ·͢ɻ（ೋ࣍ݩίʔυΛ͝ར༻͍ͩ͘͞） ˞૊৫໊ɺ໊ࣨڀݚͳͲ͸ 2025 ೥ 5 ͷ΋ͷͰ͢ɻࡏݱ݄

高ڧ度ςラϔルπ波ʢ��6 T)[ʣ連ଓ発生૷ஔを開発

2024೥5݄20೔

2024೥�݄27೔

2024೥7݄5೔

2024೥7݄30೔

2024೥9݄30೔

2025೥1݄14೔

2025೥1݄14೔

2025೥3݄18೔

2025೥3݄2�೔ NICT、大ࡕ大ֶ、๷ࡂՊ1、ݚ'N、ཧݚ、ΤϜςΟーアイが ���5 ೥
大ࡕɾ関੢ສതに͓ける高精度気象予測৘ใの提ڙに向け連ܞ
を開࢝
～来場ऀ等へ、� ୆の .1�1"83 とʮ෋ַʯを活༻した予測৘ใを提ڙし、ήϦラ
豪雨によるݥةճආをଅਐ～

～ςラϔルπ波を҆心҆શにར༻するたΊの実ݧతڀݚが世քでॳΊて可能に～

宇宙の電波の╝͞えずり╝が୹時間で電子をՃ଎したࠟ੻を発見
�新し͍ղੳख๏が見͍だした宇宙での௒高଎電子Ճ଎�

ӢΤアϩκル์ࣹϛογϣンʮ&BSUIC"3&ʯӴ੕ʢ͸くりΎ͏ ʣ౥ࡌ 
ӢϓϩフΝイϦンάレーダʢC13ʣのఆৗӡ༻ஈ階へのҠ͓ߦよͼ
レϕル � ϓϩダΫトのϦϦーε開࢝

೔ຊ֤地でΦーϩラを起こした太陽ཛྷの観測に成功
࣓気ཛྷɾインフラへのӨڹ予測にد༩

レンζɾϓϦζϜɾ波長൘の � 能をػ � ຕに౷߹したখੵूܕԽ
メタαーフΣεを開発
�次世代の௒খܕ原子時計へのԠ༻に向けて�

5G      ܞଳ電࿩基地局からの電波ڧ度を明らかに
～公తػڀݚ関として世քでॳΊて 5G 基地局पลの電波͹く࿐レϕルを測ఆ～

ӢΤアϩκル์ࣹϛογϣンʮ&BSUIC"3&ʯӴ੕ʢ͸くりΎ͏ ʣ౥ࡌ
ӢϓϩフΝイϦンάレーダʢC13ʣのॳ観測ը૾を公開
～世քॳ、宇宙からӢの上Լの動きを測ఆ～

Beyond 5G/6Gɹɹɹɹɹɹ   をࢧえる計ྔ標४ɾֱਖ਼技術ϩーυϚοϓを発ߦ
～Beyond 5G/6G の無線局ӡ༻を૝ఆした現実తな開発ɾීٴ計ըのࡦఆを
可能に～

タイトル ೋ次ݩίーυ発表೔ʗࣨڀݚ

RES Ϧモートηンγンάࣨڀݚ

RES Ϧモートηンγンάࣨڀݚ

宇宙ࣨڀݚڥ؀SPE

 STS 時ۭ標४ࣨڀݚ

RES Ϧモートηンγンάࣨڀݚ

電࣓ࣨڀݚڥ؀EMC

研究成果ʗ 2024 ೥౓
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電࣓ࣨڀݚڥ؀EMC

電࣓ࣨڀݚڥ؀EMC

宇宙ࣨڀݚڥ؀SPE

ॴڀݚ߹ज़૯ٕۀ࢈։ൃ๏ਓڀݚཱࠃɺߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃ

ߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃ԰େֶɺݹ໊

ձࣾ1reGerred NetworksɺࣜגॴɺڀݚՊֶٕज़ࡂ։ൃ๏ਓ๷ڀݚཱࠃେֶɺࡕେֶ๏ਓେཱࠃɺߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃ
ձࣾΤϜςΟʔΞΠࣜגॴɺڀݚ։ൃ๏ਓཧԽֶڀݚཱࠃ

ɺߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃ԰େֶɺݹ໊ ߏػେֶཱࠃେֶ๏ਓ౦ւཱࠃ౎େֶɺژ େֶ๏ਓཱࠃ
େֶࡕେֶ๏ਓେཱࠃେֶ๏ਓۚ୔େֶɺཱࠃେֶ๏ਓ౦๺େֶɺཱࠃՊ・ཧֶ෦ɺڀݚܥେֶେֶӃཧֶژେֶ๏ਓ ౦ཱࠃ

ߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃɺߏػ։ൃڀݚۭߤ։ൃ๏ਓӉ஦ڀݚཱࠃ

ߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃɺߏػ։ൃڀݚۭߤ։ൃ๏ਓӉ஦ڀݚཱࠃ

ߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃେֶ๏ਓ෱Ҫେֶɺཱࠃ

ɺֶߏػڀݚ։ൃ๏ਓ৘ใ௨৴ڀݚཱࠃେֶɺ޻೶ژେֶ๏ਓ ౦ཱࠃ ๏ਓ ૣҴాେֶߍ
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