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Global Zero Emission Research Core of Excellence
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Fifsk— ~ AIST EH (12/06) HiER

s AIST

Visit by Delegation from MOEA, ITRI and MIRDC, Taiwan
Date and Time: December 6% (Wed) 11:00-14;30
Place: AIST Tsukuba

Visitors: 6
Time Events Persons in Charge Place
11:00 Arrival AIST Personnel AIST West
Dr. HATORI, Deput
11:00-11:10 | Overview on GZR % s
Director
Presentation: High-pressure 1301, Main Bldg.
11:10:11:55 H2 production from formic Dr. HIMEDA, Prime AIST West
' ) acld & MeOH production Senior Researcher
from CO2
Move to 2108, Bldg. 2A on foot
; A 108, Bldg. 2A
11:30-11:40 | Lab Tour LTI e 2 i
Seniar Researcher AIST West
Move ta Main Entrance, AIST West on foot
Move to AIST Central by car
12:00-12:30 | Tour: Science Square Dr. TANAKA, Councilor Science Square
o AIST
12:30-13:25 | Lunch Participants
Restaurant
Maove ta Bldg. 3-9 by car
13:30-13:40 | Overview on NMIJ Dr. TAKETOSHI, Director
Dr. SHIMADA, Deputy
Di
s Meeting Room
i Dr. BITOU, Deputy
13:40-14:30 | Meeting é 6, 3F. Bldg. 3-9
Director,
Dr. MORIOKA, Chief
Senior Rescarcher ‘
14:30 Departure o TX Tsukuba AIST Personnel Bidg, 3-9

Visitors:

Mr. Guo-Long WU, Deputy Division Director, Bureau of Standards, Metrology and Inspection,
Ministry of Economic Affairy, Taiwan

Mr. Jin-Sheng CHEN, Section Chief, Bureau of Standards, Metrology and Inspection, Ministry of
Economic Affairs, Taiwan
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Mr. Jung-Chen WU, Associate Researcher, Center for Measurement Standards, 1TRI

Dr. Wen-Jie WU, Section Chief, Green Encrgy Technelogy Development Section, Metal Industries
Research & Development Centre

Mr. Masaaki Tsuji, Deputy Director, ITRI Japan Office

Ms. Sih-Ting Lian, Supervisor, ITRI Japan Office

AIST :

Dr. HATORI Hiroaki, Deputy Director, Global Zero Emission Research Center, Department of
Energy and Environment

Dr. HIMEDA Yuichiro, Prime Senior Researcher and Team Leader, Global Zero Emission Research
Center, Department of Energy and Environment

Dr. TANAKA Mikiva, Councilor, Branding and Public Relations Department

Dr. TAKETOSHI Naoyuki, Director, Center for Quality Management of Metralogy, National
Metrology Institute of Japan

Dr. SHIMADA Takashi, Deputy Director, Research Institute for Engineering Measurement,
National Metrology Institute of Japan

Dr. BITOU Youichi, Deputy Director, Research Institute for Engineering Measurement, National
Metrology Institute of Japan

Dr. MORIOKA Toshihire, Chief Senior Researcher, Research Institute for Engineering
Measurement, National Metrology Institute of Japan

Dr. NAKAMURA Chikashi, Manager, International Affairs Office, International Affairs Division,
Planning Headquarters

Dr. KANEKO Shohei, Planning Officer, International Affairs Office, International Affairs Division,

Planning Headquarters a t /"—‘} ],..L = ez TV (&g?%
A M (=1~ 184 (ﬁ’ii) ﬁ““ﬁL‘ : (Hh)

Aol N il
WH%-X
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~ AISTfE /T

Organization

National Metrology
Institute of Japan

of NMUJ

* Research Planning Office

" Collaboration Promotion Office
of NMLJ

‘% The Reseurch Plaansay Dffice (RPO) decides om The Collwbaration Promotion Offics (CIO) plans and
research policies and strategies. and then creates promedes ollubonstion with exsernal coganizations such
research projeces and eir adigots. The RPO also serves 43 coomp fisg rescemrch ativitaes of the NMD

[Director Gemeral)
USUDA Takashi

oiber national research und
development agencivs,
universitios, md ather relased
OF g Lzl koms.

-
[Deputy Director General]
KOBATA Tokihiko

sur'e‘ih'ent"
Development of measurement technologies and national

standards contributing to manufacturing Industries
URL * nitps:iuni.aist.go. jairamianintral

Aming cns mivsions i the develoy of hnnlogies sl

Jurcds soch e i TN, RIS, hanics, fow, md
Gt relaled quantitics, which are indispensable & crewting high-guality
prodty i e memelacturing indostries. These effons melnds work
aimed at soiving social issses such ay technological developments m!

sandardization so facilitnie the ad s expamsion of hydrog

mftastructore. along with Aaol I devek for
exteading Infrustructine ll)‘mm In lbumhmm n(mshxodonm
ST unit definitions, we will coog with arcund the world 1o
pramole the speead of the cew kilog In sdfoion, we will 1y
P the develop of mext ¢ dards, such

[ mmlme bdmulwy and also contmue conribeting Lo industal

and di efforts. Another
aenion i v dustiluly s ookl lype appioal wd mpectee of
venficatos standards = legal metrokogy, which help to protect consumers
in commervial transactions.

Longen Standards Geeup

[imensiona Standards Group

Mass Stanclards Group

Foroe aned Torgue Standerds Group

Prinsure and Yaouum Standeeds Group
Matwial Steencth Standards Group

Uiquid Flow Suardieedh Group

Gas Flow Standards Group

Rariaich Group on Data Schance for Metrology

Type Appeonval Group [ !
ikl

Testing and inepection Group OTA Akihiro

Lagal Weighng Metralogy Geoup

Legal Fow Mesology Group

—

35 4 Tinlson with other AIST resewch depirtments. the
Ministry of Economy. Tade and Induziry (METT)

[Directer, Ressech Parvving Othce]
AKOSHIMA Megumi

Ihe CPO ulm plomol:s and supports technology
transfers 1o companics, a5 well ax condwets research
and dlevelopment activities
oo a Cooperative Research
Loboe oy

mn mﬁ an: neammmmimhﬁ:: the
ectricity, time and frequency, temperature,

optical radiation - all of which support industrial

URL - httpsManit. alst. go guripmien/

The Resoneeh Institute for Pb,mnl Menmmnm (RIPM) 3 responsible
foe the development and & of standardy
in the fickds of ol v, tme and freg Y, temp and eptcal
radiation - all of which underpan the wausirial competisiveness, product
relialiliny, und afety s our daily Tives. To thet end, the RIPM & engaged
in cwting-edge research and developesent (RAD) for measurcment
stumbirds such as optical lmtice clocks: tomands the redefinition of the
second, mad quantum current standands wxing single.electrom pump devices
for quomtnen manhw angle <xpuimm The RWM atso develops

Dl for p 2 fod ) ot Ak o
the generation and amlhoamn ofopmﬂ frequency camits, slngle-phaton
detoctomimaging, maerial (haracierization and sensing technologies
wing vhwlnpgintic waves, ol mevke deasic memsaroems e
thermoelectric devices.

Time Standerck Group o i e o
Opthcal Freguency Mexurement Group Y
Quantus Bectroal Standards Group

Apphed Bectricd Standends Group

Eectamageatic Mesunement Group
Radio-Flequency Starededs Sreup
Lactromagneti: Felds Suandaids Goap
Thermometty Susewch Group

Optical Thesasemetey Graug

Appled Optcal Measpement Group
Fhatomanty and Radwmetry feesrch Goup
Advanced G W Geoup

{Dkecror)

roaaiand ML e re o
RIS R TIT TR

R C R TIR TR

TR IOV DR Ty
S wiken

TYLIMNG COREOOn 1y for
Ng-p

Trechra) SATSEamas R Ement
Frecvre gn ola dece wre

Oedoren ) Gropeepen of
AAtEn Mardi

L g
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Center for Quality Management of Metrology

Dissemination of measurement standards that ensure the quality of metrological traceability
URAL | htps Sunt ast go pinmifenglish/infolcanier

T2e Contor for Quaslity Managemest of Metradagy (COMM), which s respousible for adm ¢ suppon usks in NML, has
an importsat sole of proesocng the results of activities relased (o metrology wad measurement 1o v sockty while ensunag the
proper d of fands. The COMM performs public selatioas and consulting related (o messsemen!
standards and kegal metrology i collaboration with imernationnl orgamazations such ss NMIs and ocher imeenaticsal legal
metrobogy organizations. The COMM also provides administrative support for issies pertaming to calibration, testing, sad

vesiflication services, distribmes certified reference materials, wnd cooperates with central and jocal governments bath to ensurs

meré

the integrity of the natiom| legal metrodogy sysiem and provide training related to metrology md measursmen]

NV Publc Betatons Offce

NV neemetional Cocperation Office
Meociogy Qualty Offce

Reference Materigs Offex

Legal Metrdlogy Management D¥ice
Mevology Training Cerest

I Research Institute for Material and
Chemical Measurement
Establishment of dependable measurement Infrastructure via

material and chemical metrology
URAL ; Mtpaunil ast go jpmembaninto!

The Rescarch Institute for Maerial and Chemical Messgement develops
and dissemingcs centificd reference materials that suppoet the basics of
chemical ansdysis, d conducts rescarch and  development  on
messurement, analysis  and  enluation Rool for ch |

Research Institute for Measurement
and Analytical Instrumentation

Measurement standards and advanced measurement
technologies supporting industrial analysis and inspection

URL : hitps:(unit.aist.go.jolrima'en/

Our pission & w develop and di wautional dard:
tor lonizeg radietion, accustics, and vibmah on, which are supphied lo wsers
in healthcars and » wade range of mdesinics. Naliosal measuremest

pdustries. Typhoal cenified reference materals inchade pH standard

& and elementnl dard solut which support the dane of
ch d analysis; biological o compesition-Susad refierence muterials,
whish are mdispensable 10 ssre safery of ow Nfe sad foods: asd
reference materinks for advanced matenals used i the development md
production of high~qmlty mdustrial products. In additon, compesbensive
datpbases with stuted reliakility, wiuch are useful o the Beld of materials,
metrology sd  evaluation technologics, are provided and  funber
unprovement of the dasibsscs 1§ by pursoed.

Reforence Material Evakuation Geoup

norganic Stanceds Group

Reberence Matarial Evalustion Grouo

Gas aned Bum Sty Stnderdk Groug

Orgamic Analyricdl Stamdaech Groop

Ovganex Primary Stancords Group

Sio medical Standieds Group

Particle Mepsurement Raseanch Geoop
Thermogtsaid Property Standards Geosp
Noromateriyl Structure Anaiyuls Research Group
Naodimemionad Standsry Grop

Wanerial Structure and Propety Anddysn Sesarch Group

[Dwrwcsar)
GONDA Satoshi

tundunts for lonizing rodietion and radecoctnvaty have been disseminated

toe radimtion therapy facilites mnd mdhabion protection, while advanced
standardived nevtron technologies are weder developmens for movel
borce-nzutran capture therapy (BNCT). In sddstion, the bnprovememn of
scoustic and vibeation standacds has been carried out for eavironmentsl
evaluations and mnfrastructoral dag We are akso engaged in research
wnd  devekpenent  skened dl s d hods  and
inseumenes, soch as 8 postroo annihifation lifecme sechaaque for
whianeed sierial science, Furtermore, soe-destructive  disguostic
techniques mvolving X-tey Imaging & well us opeleal phase aoalysis
mathingz sre surrently baing inresively imvestigated s akiress sy
oeeds. These resenrch results are dissemumated % analyvtical sad sesting
mdustrics, thas covwing (hat cur metitute sontribefes 10 makmg ooty
safer and maore grosperous,

Sound ana Vibaaan Standands Geoup
lonadng Facdation Standards Group
Raciioactivity and Neatron Standerch Group
Advanced Eeam Measurement Group
Applied Nancscopi Neeswement Group b
Raciation bmaging Measunement Seoup
Nondestructive Veassremant Group

| Director)
ISHII Juntaro

L R el T
amisEvm nyn

Latet Dvimrd absecepten spmetscaccpy

#e3n dous rate Sameme- gy
nakslon iprien AppITY

Porabie Xy Qo s Mooy
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Fact Sheet National Metrology .n.-,m.!‘:}’ﬁ.'ﬁ N‘M":}
NMIJ; A Mefrology Cenier within AIST

National Metrology Institute of Japan

T

[ Rosanrch inrtitute foe Enginseing
| BIEM  Measuremen: AN Publ ic Relatians O

| RIPM woatb il saly ML International Coopesation Office
. !'p”:“. ’ for Materal and ‘I Wetrology Quaty Otfice
3 Qeper \- \ -

ment

Refarenoe Materials Offce
Meaasururment el

AiMA  Tessarch nstituey
Aralytical Inslrurmartution Legal Mesrclogy Managemeot Office
National Metrology Institute of Japan Caritar tor Quality Mansgement of Metralogy Metrology Trerang Center

n Pramotion Office of NMIJ I mﬁg&m'ﬂhumm

Personnel

1
c\“u\“ "
o

International Comparison
(6th April 2023)

Public Service

o~ |css: Calibration service for JCSS acoredited laboratory
jess

JCSS: Japan Calibration Servics System consasts of the Natonal standards provision system and the Catbraton
|aboratary acoraditation systam introducad by the amanded Measurament Law anforcad in Novamber, 1963

Caiibration, Testing Senvice and Reference Matenal Production Metrological Service for Legal Melrology

Caibestor 3o Tmatrg Servics acoapt o ')5"
B cax Cattaton Sevens S JCSS Accetied Labomtory
W O\ Center Nafarewce Masors!

(R _ﬂp

PNarster of Coteason Cutices
Nezter of SR

Nartaer of Type Agpronwm Catsomn

Fartver of Measrerres St Cod ol
s = = F N5 &

Fricm Yoo
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Qrgsanizatien

Director General

Deputy Director
General

Mﬂy 2023

National Metrology Institute of Japan

Research Planning Office of

NMU

Collaboration Promotion . -

Office of NMLJ B HORIBA Institute foe Particle Analysis in AIST TSUKUBA

RIEM
Rasearch Instituts for
Enginesring Measuremant

Duogior : OTA Akinig
-otedh sl oo 0

RIPM
Research Institute for
Physical Measurement

Dirgclor . HOBAKA Kazumoto
KAz fHosxkail aat go 5

RIMCM

Research Institute for
Material and Chemical
Measuremaent

RIMA

Research Institute for
Mezsuremant and Analytical
Instrumentation

Lowctor - IEMIE Juntary
R st o

QMM
Center for Quality
Management of Metralogy

Dwuutne . TARETOSIN Naapwss
n-tivetombalp ans’ 9o i
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W Length Standards Group

W Dimensional Stardards Geoup

W Mass Standards Group

W Force and Torque Standants Group

W Fressws and Vacuum Standards Group
Bl Material Strength Stancards Graup

W Ligukt Flow Stancards Group

W Gas Flow Standards Group

W Research Group on Data Science for Metralogy
= Type Approval Group

¥ Testing and Inspection Group

W Legal Weighing Metrology Group

¥ Leg# Flow Matrology Group

W Time Standarcs Group

B Optical Frequency Measurement Group
W Quantum Electrical Standards. Geoup

W Applied Edactrical Standards Group

M Electromagnedic Measuremeant Group

W Radio-Fraguency Standards Group

B Electromagnetic Fields Standards Group

W Applied Optical Measurement Group
W Photomatry and Redlomatry Research Group
W Agvanced Quantum Measurarmant Group

W Inorganic Standards Group

W Raference Material Evalustion Group

W Gas anc Humidly Standards Geoup

W Orgurie Ansyticel Saansards Groun

W Organic Primary Standacds Group

W Bio-medical Standards Group

B Particle Measurement Reseanch Graup

B Thermophysical Property Standards Group

B Nancraterial Struclure Analysis Resaarch Group
B Nancdimensiona! Standards Geoup

B Materal Struchure and Proparty Anatysis Research Group

W Soundg and Vibration Standards Group

W lonizing Radiation Standards Group

¥ Radioacllvity and Neutron Stardards Group
W Advanced Beam Measuroment Group

% Radiation Imaging Measurement Group

W Non-destructive Measurament. Group

W Appied Nanoscopic Maasurerment Group

W NMLS Public Relations Office

W NI nternational Cooperation Ofice
M Metreiogy Quality Office

W Reference Matenals OfMice

W Legal Metrology Management Office
N Metralogy Traning Center
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Overview
Global Zero Emission Research Center (GZR)

93GZR

U Tee bttt Semmw o Do

National Institute of Advanced
Industrial Science and Technology (AIST)

= AIST

B

Global Zero Emission Research Center

[ Purpose |

® To conduct foundation research pertinent to environmental innovation In order to create
innovation vital fo strengthening measures to reduce CO,, in accordance with the Japanese
gavernment ‘s Environment Innovaticn Strategy.

[ Philosuphy ]

® To tackle the giobal challenge that is climate change by gathering the world’s expertise,
developing basic sciences and industrial technologies, and realizing an "Enviranment and
Energy Technology (ET) revolution"”.

 Background |

® Oct 2019: “Research and Development 20 far clean
energy technologies (RD20)™ hosted by AIST

® Oct 2015: Prime Minister Abe unvells plans to
establish a “"Global Zero Emission Research Center” at
the Green Innavation Summit

® Jan 2020: Dr. YOSHINO Akira appointed as the
Director of the center.

t-:stat:lishedjJ
® January 29, 2020
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researchers in the research core

Hydrogen

Giobal Zero Emission Research Base

————

Global Zero Emission Research Core of Excellence
® AIST has established the Global Zero Emission Research Center (GZR) on
January 29, 2020,

® As of December 1, 2023, a total of 354 researchers and support staffs are working
in 10 research teams.

® Accelerate innovation by exchange and discussion with domestic and overseas

Consolidate AIST's zero emission researches

Artificial
Photosynthesis

e _

* Human resource development
for young researchers

* Invite overseas researchers

+ Strengthen alliances with
overseas research institutions

(AIST Tsukuba West)

GZR'’s Research Directions for Achieving Carbon Neutrality

Conducting international joint research and integrated research on
fundamental research and development, focusing on key technologies for the
realization of carbon neutrality in 2050

2019 2030 2050 GZR's R&D
BN [ORSTRR G MR Wy covpenea 13 1013 ™
oo WFagervi Enotgy R Combrurm o =halbrge b iwi i 0% ‘w.....~m.,‘.?:m.. o) '
danved £O, e Hydrogen/Carbon recycling
AALE L
: tens - . [~ Cavbinainad suoteaind technologies
Sy Poveey Canay wege :_\‘.:'" TG {h“\!lrwulmr
“3:- -::-:‘.’::::-.n - Rt :1;.1:: Srvee COAS eI t e :',‘:::lc tuels from renawabie |
wSDCTg Tama e " [T E
} tarm - i " s el ez ATttt gy A Artihes |
i g i tw wotemed v ey él"'-'"" 1l ‘Ir?lﬂui" Ff({l’ﬂlnﬂmmm |
e M rdages Sk as
ATOMRMAY TSN M) HEC LY methanatign
. 1]
308 reldlon e
I P T A S q L 7 lnva ‘bn
""" ’ o aE of renowable onergy
+ nbuves T ety . — — / Do sois cpls
ERRR TR MO poet + MRS A DA T esewite ‘ W
i | * Feamvitang nuosar iy ”eryy ]
Rlectiity | |, mogecrg pur o Lreg Ases (wae
0 nitam P F:ﬂ:c::-"l . . R‘:A:Q o :cvn wahm |
5 L] Y0 200vbh o Ead vy Elrcinaiy e’ callainte L |
o LAy Soogen e aveeRe I OBt ey | ' e oo
px qunraten = Negative emission
Carbon . - Afsrestyion, | :
! prissigrap Image of Achiaving Carbon Neutralty in 2050 | paccs. sie | ! ‘B“m: r""‘m::':-“ x
. - - AT L T Wt iy 1.4 Ry 4 < o
{Saurce: Green Grovdh Strategy, June 16, 2021)
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Perovskite PV “CAIST

L] Next-generatlbn PV technology originated from Japan -— |
® Lightweight (Less than 1/10 the weight of existing PV) -
® Large-area manufacturing is possible by coating method =

Perovskite PV can be installed anywhere.

Factory roofs

Source ! Saule Technologies HP

Research Activities at AIST

LiDevelopment of AIST's original materials & processes
- World's highest level of efficiency (>24%)
2iSemi-transparent perovskite PV
« Expected to be applied to window matenals, efc.

Semi-transparent PV

SEAIST
Research Activity of Hydrogen Energy Technology

for Zero-emission Society in AIST

Comprehensive Research for Hydrogen Energy Technology

D D D

Water electrolysis ~ Energy carrier: » Fuel cell » Energy system
~ Artificial Ammonia, » Combustion analysis
photosynthesis Chemical hydride, of hydrogen » Life cycle
~ Fossil fuel Synthetic fuel and energy assessment
reforming ~ High pressure carrier » Chemical and
hydrogen » Recovery of physical risk
» Liquid hydrogen hydrogen assessment
. » Hydrogen storage from carrier
. materials T ot
= J W Dty e . /@ Fuel call ~f Eneray Mader
B e DN . {SOFC) e o

Artificial " » L

L Bty

ohctrolyus photosynthesis o Energy
. system
m?“l ““‘" Amoﬂh n
o] combustion
Formic acidMethanol ' &
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e =
Synthetic Fuel s

——— s g

Synthetic fuels: produced by combining
Carbon dioxide (CO,) and hydrogen (H,)

Methanation Synthatic gas fuel
' {Sabatier Raaction, etc.) — Methane (Synthatic Methane)

~ Mixture

- Naphtha - Gasoline !

» ” |

@__ Synthetic .i Ui Kerosene - Jet fuel :

fuel ; |

Light oil

M Lspecialy when 2] H

hydrogen derived from Heaw oil .

2 ranewahle anergy is |

N wsad, It Is called .
‘e-fuel”,

: Methanol ‘ Synthetic ,
‘ synthesis l mathanol . liquid fuel .

Refarence : Interim report of Synihetic Fusdt Counce {In Japwness)
CIIEps: / fwwww met| g0 e shingika/energy _environment/ gosel_nentya/pal/ 70710422 1, pat)

Hydrogen/Carbon recycling

Establishment of Integrated Process for Producing
Synthetic Liquid Fuel from CO, with High Efficiency

Commissioned by the New Energy and Industrial
Technology Development Organization (NEDO)

Renewable
H,0 H, carrier (MCH)
WUCHIIE). CEime g <Project structure>
TTh ® Seikel Unlv.,
e ¢ (H) ® ENEOS Co.
® Nagcya Univ,
Radhbi b FT reaction ® Yokohama National
actory, etc. Univ.
Separation ® Idemitsu Kosan Co,
/Recovery : ® AIST
aks el Tl 1 _'_‘ s ® JPEC (Japan
2 e Petroleum Energy
/‘ m-m}-,gve \ Center)
Bk 15 l!q-lnl rmaaa
(Direct Air Vo i] Gasoline  <Project period>
Captura) 6 Diesel 2020~2024
Emission of@p Jetfuel

Combustion
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Greetings from the Director General

USUDA Takashi

Director General of NMUJ
Faecutive Officer of AIST

Measurement standards play a vital role in society by
guarenteeing the relisbility of acts of measurement, und the
results of such octs, which make up the infrastructure of dmly
lfe, industry, research, and much more. The National
Metrology Institute of Japan (NMIJ), which is the national
metrology institute (NMI) i Japan, was established in 2001 us
n part of the National Institate of Advanced Istustrial Science
ad Technology (AIST) to integrste all former national
research institutes and related offices, Since then, NMI hos
actively engnged in the cstablishment and dissemination of
mternationally equivalent measurement standards 10 society.

With thse support and understanding of the stakeholders and
industries, calibration services that are traceable o the NM1J
have become widespread under the Japan Calibmation Servics
System (JCSS). Additionally, we were heavily involved in the
determination of the Planck constunt for the kilogrmm, which
was one of the base units of the International System of Units
(51} redefined in May 2019, The NMIJ has contributed to the
development of the intemational measurement standards and
s also carried out other fundamental, cssential researcls
efforts that will be vital 10 the next generation of metrology and
measurement standands.

However, as the state of the mdustrial world hos grown mose
challenging, the deman for ever mare precise measurements
has grown bevond all ininal expectations. As a result, the need
for ever more precise measurement standards, as well as fast
andd simple calibration services, has blossomed as well We
even soe this in our doily domestic lives, where there are
ongoing reguirements to improve the reliability of commercial

transactions imvelving new types of consumption, such as
subscription services and the digital economy.

With these points tn mand, the NMEJ will contioue % work
camestly on the development and disemnination of the
measuremen: standards that meet both the demarls of industry
and the trends in our modem consunser society. At the same
ime, we will continwe our work on the development of
measurements and analysis technologies required by modern
industry and endeavor to ensure the reliability of measurements
used in commercial transactions in legal merraogy.

AIST entered its S.yesr-midterm period on April 1, 2020,
AIST has been pioneering solutions %0 socinl issues and
developing inpovations that contribute to  strengthening
economic growth and indusirial cornpetitiveness, Looking
ahead, AIST is focusing on the following three themes:

« Enhancing research and development that lesd o innovations
aimexd at solving socielal issues

- Strengthening innovation ecosystems through the expansion
of “bridging” functions

- Developing the infrastructure unclerpinning innovation
CCOsySIenIs

The NMI will continue to work on reséorch and
development in collaboration with other AIST research
departments and external srginizations 1o contribute © solving
these societal issues.

Accordingly, we would like to ask for your continued
understanding, support, and cooperation as we look abead to
the furure.

T

ST AIST

D ent of En nd
o m of Ensrgy an

@ Department of Life Science and
Biotechnology

Callaboration Pramation Office HORIBA ieatitytes for Partichs Anabyses
of NML INAIST TSUKLBA
) mmdmm Arsencch Institute for
Technology and Human Fm‘ Engmeering Measuromant
Ressaech Institute for - M) Pubic Relations Office

° Department of Materlals and
Chemistry
Department of Electronics and

® Manufacturing

© Geological Survey of Japan

| ® National Matrology Institute of Japan

\

NM@ National Metrology Institute of Japan

Rosoarch Planming Offeco

of Nl

Physeal Measurament

Research Instaute for Matesial
and Chomxal Measuremeémt

Mesanrch iInstitute Tor Measeiiameni
and AralyGaal InMrumentation

Contor foe Qrasiny Mansgement

uf Metrology

S NMU Intemation & Conparation Office
Metrology Quality Offce
Refarence Materisls Office
Legal Metralogy Management Office

Metrology Teaining Cerver
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Developing, Maintaining, Disseminating,
and Promoting Utilization of Measurement Standards

The NMIJ develops next-generation measurement standards based on the redefinition of the S| units, develops
and maintains measurement standards that meet industrial and social needs, and reliably disseminates
established measurement standards. Furthermore, the NMU pursues a sophisticated measurement traceability
system to promote the utilization of measurement standards in the areas mentioned belaw,
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Support for Manufacturing and Services

The NMU s developing measurement technalogies that are Indispensable far ensuring the reliability of 1o7,
nn)d.—gum-r.sﬁon commu:mauon lnrr.:shqctures lhat suppmt hnqhﬂuah . m\znufantlrlng And
e g treRda 014 AR UTact A e UetFlesSuctiacs = =

Millimeter and Terahertz Waves
Measurement Technology Dosimetra
Wo are warking on technolegical developments in the fislds .
of power measurement, attenuaion measwement
chouit testing, and materdsl charaaetzations n the
mifimater and terahertz wavebands - &l of which
e expacted to have emporiant applications in
various fidds sch s next-genaration
mabile commurecations

Radiation
Industrial »
racliation
radiation
nssurs

H n Refuellin
Dyit:;.o'g‘:.r Meterlngg

Accuracy
We are devaloping an inspaction technigue
for matanng acouracy usng the master meter
The speed of sound and the relative pamittivity of traceable to gas flow rate national standard In order
a nowel refrigerant with low global warming potential to implement a suitable measurement standard for
are simultareously measured 10 evaluate its performance transactians at hydragen refuelling stations.
In the themadynamic oycle.

Thermo hrslal
:re:gerﬂes va s;ation of'
erants peed o
Sogmd and Relative
Permittivity Measurements

Contribution to Sc

Resources and Energy | Environment

@ Transition of Units and Standards
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Support for Biological, Medical, and Agricultural Industries

The NMII is developing medical radlation evaluation technology that supports impravements to medical
quip ' evaluation and functional analysis technology that enables the expansion of the use of
d food-related measurement technology that will becorme Indispensable forlour

[UTUTERSTE VI B VTN e s I ——— e e

tandards for Supporting Smart Calibration Techniques for
liation Therapy Organic Analytes

dety used @ the medical and We am deweloping mnovative calibration tech-
s, We are actlvely developing niues for organic analytes such as quantitative
pasuremant  techniques  and nuclear magnetic resonance (aNMA) that will
srapy standards for safety and enable the catbraton of varous analytes
froem single peimary standards.

Certified Reference Mass Spectromet,
Materials for Use in Technique with Hi
Doping Analysis Sensitivity and Selec

Certified refeeence materals have bean
developed as required for castration of the
analytical inssruments used in doping analyses,
These certfied reference materlals contrbuta to
accurate testing in sporting events such as the Clympic
arvd Paralympic Games

We are developing mass s
technigues for highee sensitivity ai
xcuracy via laser lonization at
wavekengths of atoms and molecules

ving Social Issues, Strengthening Industrial Competitiveness, and |

' Healthand Longevity | ~ Food and Culture !
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Development of Advanced Measurement and Evaluation Technology

The NMUJ is aiming at the realization of advanced me asurement and evaluat O nL(hnolug esthatwill Iead tothe
creation of new value forobjects thatare dif
quantum measurements iltea trace measurements aned t)(t‘e BETat

Single-electron Control Technology Single-photon-based Spectroscopic
Single-electron control Is a technology that achieves Imaging Technology
‘ the ultimate in measurement acouracy. At tha NV Wie are devedaping a sngle-photon-based imaging
we are working to realize quanum current sensor comprised of superconducting transtion-
standards and small current measurements e0ge sensors as am ultra-sensitive photon
through the development of singla- datector that makes the maximum use of
slectron pumps and sensars, nuckear- the quantum nature of light.
spin contol, erc.

Moiré Methodology
We are developing an inexpensive,
axsy-10-use moiré imagng technique that
can sccurately moxsure displacement distri-
butions by racording the periodic pattems in
Infrastruciures,

*'v

smetric
ncreased
resonant

novation Creation

Disaster Prevention and Securlty_) . Digitalization )
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Activities Related to Measurement Standards and
Legal Metrology

The NML, in collaboration with other NMis, is working on the smooth supply, dissemination, and enlightenment
of measurement standards, the quality control of supply services, the training of certified measurers, and the
execution of legal metrology services. To facilitate those efforts, we actively support numerous activities,
including those listed below,

Technical Seminars, Publications, and Personnel Training for Metrology
©Technical Seminar and Publications S Personnel Training for Metrology

The NWU omonees & variety of activities such 25 sominaes, lectures,  Whle the primery mission of oo Metrology Training Centar s 30 train
spmposum, NV measurement chub and praserds displavs at exvbinons, 10 spplcants for the rabons qualfication of cerzified measser, It alsd provides
promote the utlzaton of the moasutemant vanous training  attwvities  to suppont
wandards s to anlghaen on the need for matralogy-relaced parsonnal amployed by
metological raceablity. In addticn, NMU PrefEcturat and <Ity goverments, 34 wel 3
disseminates the putcame of the activities engingens In private  comoenies  These
redated 1o metrakogy and  measurement opportunities indude general Mo
tachnologes vis sebsite and brodvares. wning, spacid  measurstent  tianing,
onsirorenental mwaseement special troring,
wd SHOrt-taem medsurement traring

Corral mvwussrerment saining

International Activltigs

T the current era of economic globalzatian, measuring Instrumonts, caibeation centificates,
and the results of type 2pproval tests in logal metsalogy have become sutysly recognized
by mamy countries as part of affons ta remowe Bamiers 1o Fetemational trade These mozual
recognitions am based on the premise that intemationy equivalences i national
PGS IR MeNT SIANGAIES and Lesting capablines must be mutualy confirmed and approved
among the participatng courtries. To make this syssern function more effectively, the NV
i actwvely engaged In bullding cooperathe relationships with intemational argasrezations
anc other NMIs, and conducting imemational comparisone. We are also actively holding
International conderences and workihops, hosting overseas msearchers, and supporting
SECEng countnes by providng tramings.

The Emeng ng Schactint Workahog 2017, wites was pived by young ressschers frgm KM
KR5S oreel and NWA i)

Dissemination of the Measurement Standards
@ Calibration and Testing Services

The mesults of our research and development efarts for measurement standards arw
COSSEMINALES 10 SEUELY TVOUIN CAMRMGT B TEIONG SBNGCES, WO W30 SOndudt
celivration of reference standarcs and 1edting services for Customens ot our calbeation
laboratones, These services are conducted under i management systemn based on ISOVEC
17025, thus ensuring thei refiasility and intermational equiaience.

@ Distribution of the Certified Reference Materials

The NMU produces and datributes Certfied Reforence Materials INMU CRVIS), wihich are
produced by the NMU's managemant systom to comply with 50 12034 and SOMEC 17025
The CHMs are Ivended to faclitate the calibration of arakstical instrumenmts and for wse In
the avaluatce of anadytical methods,

NI ContiSed Pederaace Myosah

NISONRC TTUIS Genery! oo romecss 1or Tho 200MOETEN00 0F 30421 i) e ¢ B tiann aboratires
WISO 1A Genryl mecyiremants for 1he Competonce of selesanre mateis produens

Legal Metrology

—~{={- - I Japan, non-autnmatic welghing ratrumenes INAW, sutcenagic weighing instiuments (AWIL
- s wirley meters, tudmetens, andd other meakeing Psumenss that contribute sgnEcantly to the
- redanilzy of tansactions and outficanions are igdated in the Measuement Act a3 specified
measuing reitumerts, i type approval for such instruments s sequired, The NWU &
resporsible for lssing type approval for mast of the specified measuring instruments and the
repection of verification @andaeds. At a member af the Internascod Organization of Lega
& Radbtea, radio-heency. Mecology AL Canification prnnf {C5) the XMU B a_ko respansdie fof marsaining a sesting
Hhecrormag e held Immaty Lboratory aswell & senving as an Bsuing thor ity in the instrurment tetegones on [U60 (oad osfly
tonie nd R 76 [non-automatic welghing retument] in Scheme A QML certificates ssued in other

|« Test equipment for high-Capediny  CoUntnes may be accepted hased on the mutual recognition arrangements mace undgr QAL CS
load caty
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Traffic Guide
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|_inquiresta: | NMLJ Public Relations Office, Center for Quality Management of Metrology, -\
National Metrology Institute of Japan (NML)),
National Institute of Advanced Industrial Science and Technology (AIST)
ABT Tsukuba Central 3, 1-1-1 Umezono, Tsukuba, 1baraki 305-8563, Japan
TEL +81-29-851 4346 FAX 481-29-861-4099 National Metrology Institute of Japan
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