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* Prof. Mustafa Cetintas, Director, TUBITAK Ulusal
Metroloji Enstitiisti (TUBITAK UME), Tiirkiye

* Dr. Sharonmae Smith-Walker, CEO, CARICOM Regional Organization for
Standards and Quality (CROSQ), Jamaica

* Dr. Victoria Coleman, CIPM member and National Measurement Institute,
Australia (NMIA)

NPHE R B FISE B I R BRI S AR FEIRFE “The Measure of All
Things” ( EYHIRE @ —(EEE - MERER - CEAVIEN—E A H AR
4 ) WIEF Prof. Ken Alder » JHEEEH & “ From the Metric System to the Metre
Convention”  ({EAHIFPRHIAL)) « H RS » SARE E 2T AERIET &
BEAL > WAl AR SO IR AR AR IEHORHIAKIRIEST © Prof. Alder HYJH
sg ORI T AB R an B E LR A GUIVE L IR - fe it EEE N E 2R
St RRVESE AR - SEEIE S FERATRHERE o % o et B ER
N R & E - DARIIEARZKPKER o Prof. Ken Alder HAFRE (The Measure
of All Things) FA20024F- AR » 2FKEE i@ 12fEEE = IESTER L8387 -

S Al o B Byl CIPM B & Dr. Yuning Duan 5% “The historic contribution
of China to measurement science”  (FPEIAFEEAEENFIEEAYFRE S =R @ /48 AT
FHINTE St B A SRR R - DUREA > PRI ZET SRR FTheE S
B E EHIZERGE - K BIPM J&+ Dr. Martin Milton 7742 “150 years in fifteen
photographs™ (15 5RIEF 5Lk 150 4F) °
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B = - BIPM /§& DrMartin Milton (Z—) /148 “150 years in fifteen photographs”

BT AR T P BB AR EC B [FIHF 2 AR B VUG ENAE SR E] Ms Georja Calvin-
Smith #&EEFEFFA » MTALEZK A (W T HI7R)#F % “Future challenges for global
metrology” (EEKETEMIANKPKER) FREHETACMRET - Hrf Prof. Willie E. May #1 Dr
Nathalie von Siemens 43FI2L  “Expanding the horizon of metrology to chemistry, biology
and beyond” (FhEETEZ2AVHET 202 - AV ERZHIEIEOM  “Metrology as a
driver for the industrial revolution” GHEEE & LEEaaHEEN &) HEETI[E -
B B AR T E AR SRAVAYPRER - S © BFERAVE N E S ~ B H BRI ~ 9
NG S 2SR RV PR S -

*  Prof. Willie E. May, Vice President, Research and Economic Development &

Professor of Chemistry, Morgan State University, USA

* Dr. Nathalie von Siemens, Member of the Advisory Board, Physikalisch-
Technische Bundesanstalt (PTB), Germany

* Dr. Pascale Defraigne, Time and Frequency Service, Royal Observatory of

Belgium

*  Prof. Venu Gopal Achanta, CIPM member and National Physical Laboratory
of India (NPLI), India

* Dr. Henry Rotich, Kenya Bureau of Standards (KEBS), Kenya

H: &7 Dr. Nathalie von Siemens ( 72 B %) B /it 98 b PTB BRI EE ) 1F
" Future Challenges for Global Metrology | 35X FHEFRIFRE] - #fr(EELE TRl IE
M s EEM: » WIS [ E e g HC Z W E 2L (Hermann von Helmholtz ) Eipg
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F9F (Werner von Siemens) HYEESR#IF] - F5R&E St R AR EG B2 R E R
Y "5 (change makers) | - FERPEAFUEWT » HRERB LS - 55 Dr.
Siemenszl 5y > ERERT EWH E R - MOVHE BB EREAR T NS
Wl Bt Ry AR TE - B EEBCRHIRT S U AEE - HAETE S T = EEN
FEAE S > RERAERHE ~ AKEBEAEEPRECA A% H A SOl E -

X% > EHIEEIE CIPM #ERERAE H AT S5 FEENMIDIE R Dr.
Takashi Usuda 1 UNESCO HZARMEERIEEFHRELELERIEEES Mr. Shaofeng Hu 4845 T
4E3R -

()~ 5 B 21 BH-F& : From units to the universe - future revolutions in metrology (f& B A1 E]F*
H— T EEHIRKER)

FOREEISGMS BN EEGRE - (L REI N A IUF R CGPM K g

Bh o JEEh DL T EUE GRS R By 7 ST e =R
(1). Metrology in the quantum era E-FIFRAVETEEER

2019 FEEEAHISDAVESTIE FHRAT AN » (R E FIEENRENE
HEAER N His B2 HUE T B - ET 5T ERGEE T UEXRE 5 2B AT
o RS IR RE A TR /KR - EETEEERE M T AIEES & IEETT
% B AR AR o WA DU A B E B ST B o RISTAEAE n] oY
Zat SR LU M I (o S AR E F2 Y B R (primary realizations)

FH BIPM Dr. Michael Stock JM4AAREG R N5 #% © Ms. Barbara
Goldstein FIProf. Lixing You » FEfiz 47T HILL “The interplay between quantum, metrology and
technology” (& ~ 5FE8Rflr 2 IFYAHEER) ~ “Superconducting photon detector:
from quantum information processing to metrology” (EEZE-F{EHIZR © (BT &ifE i
FETEEM) HEETIE -

B The interplay between quantum, metrology and technology (& ~ s+&2EAF; fif

IR Z/E )

KEZEE] NIST #Y Goldstein Z0H45H! » E&F oAV R 2K T HHYHIEHkE -
BRSO RIREE PAVZRIR ~ ZEBAVEEEE SHAVEEE— 245 - S PR AR 2
PERIA S EEARAE - DARIE H B EAR SRR KAV HI SR - MECR & T-RiThY r] SEM4A0
AR -

19



standard for time and
frequency

Based on a Cesium
transition
* Best measured
quantity \
> 18 digits of NIST prototype chip-
accuracy! = scale atomic clock
- NIST-F2 won't drift 1 Clocks” serve as sensors for other
= uantities: i i
second in 300 million ?ields e gavity: magietic

ears s ¥
i + Transition  frequencies  are

affected by the environment:
* Bad for clocks
* Useful for sensors

[EPY ~ Goldstein 221/ M4ENISTAE [E S FE F R IR RAE R B RUHIGHIS T 3 e
B Superconducting photon detector: from quantum information processing tmetrology (&
e EMIEE - (ER T ERRHEEEHEER)

PRI EIE I RSB E BTt FE AT B C AL 8% (Lixing You) » #3%
TEREEDETHOHIZS (SSPD) HYBHFTHIFE IR - SSPD J&— A E AR+
lles - BAME PRI EAENE - SR T&ERaE T - LHEE
BT E#r% (QKD) FDEEE TR T - SH#E TRISE(EH - HERE SSPD Ay
BE LHUS T2 TEZEHY » EFE 1 BT 98% MIZRMHENREE © FrbHsE 248 ThIEM
PAHPEIRCEE R T, o B T ETEEN AR
R T B %% BURH SSPD & T {EThayES] -

JEERHIH CIPM Prof. Jan-Theodoor Janssen 5 » Bl &5 S E NN VUALEL
SR NEITIESE - 5| SalE ~ s SEEE ST -

® Ms. Barbara Goldstein, National Institute of  Standards and Technology
(NIST), USA

*  Prof. Lixing You, Shanghai Institute of Microsystem and Information Technology, China
*  Dr. Jifeng Qu, CIPM member and National Institute of Metrology (NIM), China

®  Dr. Nicolas Spethmann, Physikalisch-Technische Bundesanstalt (PTB),Germany
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(2). Metrology for climate science R{ER}EsTEE2

TETEENIE T A RIERHE R R BN AR B A - A& eI ERaTst
HEESIRAFEAIRE R ER - EEE EEIEE S - RRAES TR
BEATEIETE ) Uhate - B saEt ENET EREE R B AR E R IR DK
PR+ T -

A1 BIPM Dr. Robert Wielgosz JTM48AG R FRE KM WAL5 | S5#%%& © Dr. Oksana
Tarasova A1 Mr. Mahesh Kumar Sha o Wiz 53 AL “Development of a Global GHG
Monitoring System” (2 FOM %= RAGE M A4AYFEE) - “Fiducial Reference
Measurement for GHG™ (Cfit & RASHVAAE S ) R8T [ -

B Development of a Global GHG Monitoring System( k35 25 G BaEs H] 245 1Y 3%
=)

WMOTH 54 f4H 4% X#Dr. Oksana Tarasovald Global Atmosphere Watch (GAW) £
T > SR AR ISR EINE R FORE RS - REHERABEER - AR
B (Greenhouse Gas Bulletin) » fBABIFESEH] (20 COP) ZEEtEE4 - RS LLEiH]
ANARPIAERE - FEdlE RIEECRIVE#ESE - MIRFIHE 2022 4 BIPM -
WMO #1#s > #EBETORE RENENETEEBHE 24 (metrology-backed GHG
system)  AF in-situ ~ FRITES ~ R BRI BRI EEH - iR bR
e ROIELEH M MR I AEIE - Bt SR SR EN BT - dhd5
HEtEHE —EZEEEE N E BT (accuracy) ~ FBEM: (stability) ~ NHEEE
(uncertainty) » G H ARG LN ERAEF - E—wBEFEREE - BINEtEE
(NMIs) ~ BIHFF#fE « UNFCCC ~ COP Sz Bafir St [E &8 -

JBE AT CIPM Dr. Dolores del Campo Maldonado 4% @ BlEL S aEEE Ay PUfir Bl
AR NETTIERE « TREUHEEEAVEEE - sEREAI S EIB AT=0R -

®  Dr. Oksana Tarasova, WMO - World Meteorological Organization (WMO)

®  Mr. Mahesh Kumar Sha, Royal Belgian Institute for Space Aeronomy (BIRA-
ISAB), Belgium

®  Dr. Leonard Rivier, Integrated Carbon Observation System(ICOS)

® Dr. Sangil Lee, Korea Research Institute of  Standards and
Science(KRISS), Republic of Korea
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(3). The FAIR digital revolution FAIR fir &y

CIPM fEH-REATREE 50 " 8 | BRRE T FRYRREPE . — » Wik
LT Hir ST TAR/NH - RS TR - FBE L BEE AN YIRAERY 2 5.0
AL -t 5UE H s (b - B0 R ias 2 BRI RS - 4R THR G
FAIRJF RSB R A m BRI RR oK » ARSRE i nE R R ST $ifir
HEAR - 2 NMI BRI EE 2P A e g -

A BIPM Dr. Vincent Gressier J 484SR FRE K WNL5 | =5%% © Dr. Barend Mons
A Dr. Mark Allen » WifizorB0LL “Stop Data Sharing--+” (fZib#EdE=---) » “FAIR
digital data in astrophysics” (R HHY FAIR #fir ERHFE RN A 755 -

W Stop Data Sharing--- ({Z (FEIBHE-)

Dr. Barend Mons 55 » —HHEEERIILE (data sharing) &8EFZYE - AUE
B 5 Haf REERE AN EFSC AL ~ SR MEENEE » NMERA S -
ERERIERL S RS - IR T F1IEE B BN > SR et B &r
17530 ——B  data visiting » TIZEE 01T > BAEHEERIEGTEC AUML o] 8
FARR X ~ R B RURTEEL R R 2R e B ol A« s - T B BRI
RIEEE - NILEE > Bk A &8 - SR A LEss nTE Y -
HFEE DA RS BT - SR SRR ERER (WAYEESRSCER) -~ HulsEEM
Bt ORAEEE) - HEWEERMEER T - Hit  EEAH S E R
(9 " data visiting ;B ELIRE A TPEELREE -

B FAIR digital data and services in astrophysics CKIZ#JEEHHY FAIR Eifir &}
ElI))

e Dr. Mark Allen 2R B VAR SEEHHTGE R SCERF L (CDS) - #ZHulye
RIFHEBNE R FAIR {CEIARTS A BAVIZ DR - ZBEFAIR EREHEIR AR EE
AlB H # bR AR AYER] © Dr. Mark B3 CDS ‘a5 A B E A S EH
BERELE s o 9L I E IR M B s EIE A -

FESEAIIER CIPM Prof. Cornelia Denz 4 - BLEI S £ AU EA R A EET TR
a0 TEUHEENVEEE - SR BB AT AT -

*  Dr. Barend Mons, Leiden University, the Netherlands

®  Dr. Mark Allen, Strasbourg Astronomical Data Center (CDS), France
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®  Dr. Peter Thompson, National Physical Laboratory (NPL), UK

®  Prof. Venu Gopal Achanta, CIPM member and National Physical Laboratory of India (NPLI),

India

AZK 150 FEFEBEOUEEREB AR - LEHUE] 350 ZRIBEHICE - P
R CIPM 2030 #lig+  FhEEREEFERY O THET RISV LHERGT (B4E ¢ ST units
and fundamental metrology ~ The Environment and Climate Change - Health and Life
Sciences ~ Safe Food and Water ~ Energy ~ Industry and Advanced Manufacturies * Digital
transformation, Artificial Intelligence, and Systems Metrology ~ Metrology for Quantum
Techologies ~ opportunities for Metrology ) ° [F:HFEEG T CIPMR E4H A AYEE S/ NH B
B 9 (HEFHRIMAVEE T REST 2 YRR - SSEPI0 IERCER T H
sTRERFES 2050+ HUFAEREEL o FTABRRSCEEIIAEBIPM 150 MRS FREH -
Thbe R ONMLAZI MG - 35 3 Rl g aEns

*  Assessment of T-T90 differences in the temperature range from 213 Kto 303 K using
quasi-spherical resonator acoustic gas thermometry, by Shu- Fei TSAI ({8 F#EEk
RIAEIRPE A G = fE 213K & 303K 2 T-T90 SHEEE » 2%
D)

*  From the surface characterization of the 28Si-sphere to the semiconductor ultra-thin
film using X-ray metrology, by Yu-Hsin WU (JiFH &1 Bk 35 m B Ay X%
STERTR L EREEEEE N - SR

®*  Nanometrology for size and chemical analysis of semiconductor processimpurity,
by Alice Ching Hsuan CHANG (53 #r- B BE AR 4 R~ RALEE 2 Z5oKa
BT > TRAUE)

(Z)~5 B 22 H-FEE : From units to the universe - future revolutions in metrology ({{&EEAr F]

FH—5FEEHRKED)

55 = RUEENEIE D RS O sy T ST > A = TR o Hrh kW
ESR AR REREE TG T 22 AT 2% » DU HAE T BIE R G B ) - i3s3
TR BRIt 7RI ECR - W RRE et &2 T 2 Kah 5 Pk -

(1). New science and the definition of the second ¥FRIEEAT F) |, NEHE

I R T SRS R R — B DURKEN b R -5 M RE IR I i ST A i SR VR e A -

1967 LA » BIREEEALHIREY "FD ) FERFER & YR AR - HEREE AT

ST ORI HIRIER Z | - 405 - eIt Rs CRMER AR5 - 5 SRR
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PRI Ze B & (CCTR LU E R B ESR "7, AYETam - e
SRR AR [R5 - A5 M CEAS S T Y BT e - LA

K IR RO CHEATH RGN - Bt RERER "1 f2it ARl

FH BIPM Dr. Patrizia Tavella /M4HAI5 R FE K iz 5[ S 5% ¢ Prof. Hidetoshi
Katoris 1 Dr. Marina Gertsvolf  fifiz47r7LL “Optical lattice clocks: From curiosity-driven
science to future applications” (Y&## * {E4F 2T SRENHIRIERNTFTE FIARKIER]) ~ “The
CCTF roadmap to the redefinition of the second” (CCTF EHEZE ") | AVER4RE]) A RE
HETIE -

B Optical lattice clocks: From curiosity-driven science to future applications (S5 :

(etr ey R BRI S EIRZRHTE )

HAERZURER Prof. Katori BL " {E4F=r2IIER | S RFHEEEH LRGSR O ERAE T
o MR TR T S A AT S M R T R ~ REREARSE ~ mI R RV R
BeE > WEEHAAHEmENE - F—CENTE N AR Te o - R’
HEERRVERISEARERT - HERFE S EFRRRE 250 L (VESRADEER T3 A
NER=INER - sEsEE R E T TR & DR = BN Y
FANIIE > RiE BRI ESE At TR

=S

for $3.3 million in

&7 ~ Prof. Katorif 48 H AT IASREREE « SMIAKFERRE R
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B The CCTF roadmap to the redefinition of the second (CCTF E#rE & #b | HYES
4R [

HH 2006 AN HERE & LR S0 T80 R HEE E (1x10™) » CIPM IR
AR EZE B S (CCTRHER 2017 FETHEZTHY 1967 FEE Y STAARER L T#0, -

H A7 PS8y e s AT i I R 5 21 E 88 87(87Sr) » M & 7= A 3(F #EIE
(option) > #I T~ AFI&EIS °

- e

= N Hz,

j where N is the defining value

7S ~ Fh¥rERN 3 {EEEHE (options)

Fhyr EF 3 (5 K E{BERBEELER - /EiBERIG Ry e 1 GRS — R T HU8E) -
R By isErE 2(FEI 2 (8 R LS B EY) ~ A8 Ayt 3(EEYHEE R - #EE 3
AT - ETE | ErEEEER I 0 DUSETE 2 Rl T -

SE(Co)HFHEAAREEER 1x107 » ¢ (optical clocks) Y RFEEER 2008 £
AR T-5% - CREIRHEENE SEEEEEME (5% 1071°4%) - HAIHE
ETHY 2026 EERAE T E R ST o AR B s A - e R EAE M
HSCERESE > AT 2030 538 CIPM A1 CCPM s ENE i E e -

FEEEHIIEE CIPM Dr. Nogl Dimarcq FHF - BIE EEETE NN = A7 BLE AT TREEE -
FRUHENEE - SRS AT T -
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®  Prof. Hidetoshi Katori, University of Tokyo, Japan
®  Dr. Marina Gertsvolf, National Research Council of Canada(NRC), Canada

*  Prof. William D. Phillips, National Institute of Standards and Technology(NIST), USA
(2). Future revolutions - measuring for the life sciences FZRAZEd—4: dafl e dh Y &

AR R A e R R SR P S T B2 E A E P B ety - RN WA 5
i H 2T EE AR P AR T EA] - 2 at E8AERUA
QI AR ERC B B SRRV E L - (1 B BRI TR ZE A B 7 At A
HIRFERCER, - MR AT EEA B A an BRI s AR AR A -

H1 BIPM Dr. Anna Cypionka /M43 435K ERE KW ir5 55 © Dr. Renee Ruhaak
F0Dr Claude Bailat » fifiz73AIPL “Personalized medicine - for improved patient care” (]
MNMEESE— A B IEGEE) ~  “Bringing radiometrology traceability to hospitals”™ (Ff
BESTETE AEWIMEE AR BT [E -

B Personalized medicine for improved patient care:Mass spectrometry- based precision

diagnostics in coagulation (fE A\ LB B IEEE © BRpYERRVAEME A2
&)

s & Ruhaak Bd%oREHE - EMEHE " proteoforms | & B R E AABEFA A G
0y —I2 - MECREESHMERYRTEL MR A B E R T B 2 B R LRAE - T Re 2k
HEEN—E - EEESEEERIE - TR EDEIERE - BRPAE =
AR Rl A iRee - FINERI L8 ~ THIREHE SO RERIgsEET « ARy
TR BT AZAEYE (reference materials ) B E ISR - HECREUENY I EAEM:

ERERETTEL > MEHESNZ RO EELE R = DUINZERER R EREE B E B -
B Bringing radiometrology traceability to hospitals (G E-EEST] B MHM:S | ABE
Be)

-

Dr. Bailat {XFEH & 2 AE2EE5E (Lausanne University Hospital ) Ei74 5% K22 HH
BUE ARG PR i i st B2 (radiometrology ) 28 A B&¢ » TS BEHE
Bl M o ERIRIUN BB B 2RI RG> SInDTRAVET AR - B EB0E
RIS AN AERERY B RS o RURAVET SRR i OR A 2 B S SN2 S ARG A8 ~ —20
FRREHREEER ~ IRTARSER - SR AL 2 BFEHE W'E - Dr. Bailat M-&ET
SratE2o - BRI - s ELER -~ BRI E SR E S - HEZITE
FETTAR— BRI B 2 B -
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SRR CIPM Ms Georgette Macdonald T4 » BlE S E AT NHIVUAT BLER Ao
TSR » FREEBHVREE ~ SRR ST -

®* Dr. Renee Ruhaak, Leiden University Medical Center, the Netherlands

®  Dr. Claude Bailat, Lausanne University Hospital and University of Lausanne, Switzerland

*  Prof. Willie E. May, Morgan State University, USA

*  Ms. Zakitht Msimang, International Atomic Energy Agency(IAEA)
(3). Future revolutions - metrology in space FRARHIEH—AKZEFHEHEE
W E—5ICEERTEE S ANIREBAVFE I © RZEWIT - (ERImIHE
sFEY A ERFRUREREREME - FTEEHEITRZE SR - R R
AR E R R - [ 5T E2AE AR B R ESAIRIT - BrAl ey fE T
Rl R sl (UTO R E R T T -

Hi BIPM /Gt Dr. Martin Milton i 5 /M43 435X L M fir5 554 © Dr. Luca
Stringhetti A1 Ms Cheryl Gramling ° FI{iz73 AL “Precision at Cosmic Scales: future
Metrology through the Square Kilometre Array telescope” (Fi REAEETE  SFAHA
HIEYIEmimg [ HIY R =) ~ “The Moon and beyond: measurements to
navigate the solar system” (B HBURZELRE © 5IENITKIS R TFRAvEEEN) RE
ETEIE -

B Precision at Cosmic Scales: future Metrology through the Square Kilometre Array

telescope (FH RIEHIEERTE © F TN HE Y2 TS SRR G &4
J&%)

Dr. Luca Stringhetti f5t SKA KX EHTEHLN & HFHE BRI A AR 2 EifE
NEHE - BB FESRRAVRER N, - B EURSCE RIS T H AR - SKA K
XEAR EA IR T LR [E RSB SHIV RS ~ REFREAVEHE - b
IRERHY EIE S B —20ME > BEAREIS (synchronization ) BARFEELGC RGNS
FAPVERIRIE - RS ESRAVERIFREL UTC "R - RSP AERET o R MENER
SHE T DARE B % R AT SERY &M - IBIBARTD D [EI R T 8 S i S 25 ]
BRI IR 7 fRF St T s L R PR P P RS R N E 3 s - ISR R s ]
FEFHFEMERRIER ~ T ~ 3 R E T A e e, -

M The Moon and beyond: measurements to navigate the solar system (&

HEAZRZERRE © 5B T R & Frinvia s M)
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Ms. Cheryl sRH NASA Headquarters » #fif5 (i FE-ERiiIR 5 BK 5 H R 22 BYY
% RIY - IFHEEE 25 BFVEEE R RKEETT - St B R RAOR 2 E B 2
BRNAS - @S RARAE HREIT vEek ST EREATH SR A e, - [
1% metre (AR) FER(IREE PR ER L EIREBILEE - Cheryl 7858 - (EHREIHEK
ERHAMER > FEREAFEETS - s RR SR UE - BOREE AR
SRR FAYE o T RER PR T E A - R - R AL B T A P IL(E]
BiE TS BN RZE BN EA VT BB - wERREE - IR
VS SRS — » WA ER AR MR AR NERRRRERG £ - SR
REMTE ~ EEZINKGAF2EEILERG &8 0E -

Bt ~ Ms. CherylfE:R B = RIMEN: - EBIENASATEHE R B2 ENE O EAS

JBE A CIPM Dr. James Olthoff £FF » DL MR e M sde mEny G 8
AT o EREERENEE YT -

®  Dr. Luca Stringhetti, SKA Observatory

®  Ms. Cheryl Gramling, NASA Headquarters, USA
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B~ OREER
— - BT ESEERESHES
BEREBR S TR AL ZE ISOEFE025F M FHEtEH | /58 (MBS

BAOEBHEERE > MERFLESR  FILEETENE R - KRR
SGERAVRASEIAL &R FH BIPMELUNESCOZL [FE 225 > BRIDIEER H 1504 KA E
RROL > SR ATRET AT N HYEULST ~ AEanflERET & - AT B T RERTHIE
FoKE - BURETER B EG TIRRA - IR ERER Rt g R SR IO
b - BRI R RSS2 S IHERR R B SrEER R EmBAL - R
DU S T 38 Ry R A B SI(Digital SRFEURANAZE S - WFET H EBELHIEME: |
HZo stREMFEREAR - ARz FH B - e & Bk 5% e H AR
(SDGs) : H= - EBHEBREEHERE - STRIER " HFxRE ) En " aREE, -
SRAE N R SFFEABURGR ] o RIS BAREG > NMEFETHROETR: - SRR
BHEEAHE R - BRHEEGSETREIERNR LY - FRATEREIRES) - T1E
BhEREEARACE SN ot bAE RS EAGESEAE -

— - EESETT S
(—) PHEHER | BN
HAl "Fb 89 A DASE- 133 Uk B B AR Ry AR - (T e s R il 22 7
T o FEE CEE T S o RIKgH > Prof. KatoriBiProf. Gertsvolf ¢ B5 5% [ 7'
BRI NE - ET SRR EAER - WHHE 20304 AR o] fEE E
#z " o IWREEEERTE S E N —EAIREE - SVETERD E IR B S R AR
F5F ~ SeaEb S R BRE R 2 B o
(=) BHMUSIEEFAIRIFR] : sHEE AATRA
"HfirSy (Digital SI) BRI E R SRS - HAZOER B IS
T 42 Bt 2 W T /M & 45 5 58 DARK 25 AT B8 A% =0 IR - I B SFFAIR JF Al ( Findable,
Accessible, Interoperable, Reusable) ° € » Dr. Barend Monss&FH {8 (H{#HIX &R} -
MEEFEALFRER, (Data visiting) AYRER - RHAIRMRZEERDGET AR E
e o FREMENIER T Digital SIEERIG, - WHEEI AR B E & - I bIEHkRE >~
HiE O s
(=) &aREEEBHEBUNEY  5FEEABRFAIS
EEE A LEE R - W% LAY 2 HANESE - Dr. Ruhaak
Dr. Bailat7p B¢ EEEARE R EAE - IRt S0 CHEZ R R 2 -



ST B IX R~ RO o S Ey R S A €0 > BIPM G Bh EERHE SN AR B A
Bt R - HAldEE 5 E S TR E CIRERERFRE A lF S BB GRIa R
ZESIIEZRIEWIRER - W Bt B B R R AE

(W) RARERZEET R - Fritacavst Bt

AR T E - WMORFRIe n =R Ae B MIFR & Gin-situ ~ 2 BLREKBUNE
T LT E R AR IR A RS - BRSBTS - HRe S AR
A GHGR MG - A Bh IR EIRERA ~ biREHIRE S B NEBREERT Al (5 < K
ZEETE T > KKENASAESKAR S S HaEE e - RZELEE & &N B SIEW
P o By P B R ATEAE S A BN 5 o PRI nT =5 8 DA-28AG ~ B aR BRI AR
FoAERE SRR R - BT NSRS RE -

=~ HEER RIS HEHI R LR
(—) RS EPNERTERARKSETE

IR [ 2R P B AR AT 48 O Mo = R 4 57 B B R SR AR AR B B PR — 2 > H Ry BIPM
fEEZH—H (G MIEFERE (£KRME)  HFEERNHEEZRENZE ZH
(GNSS) EL¥HHERALIE - it HATE e ~ SR 7R R E e i RSP - 2
O R SN SRR E - AR HERE L HEFGIE R T
FARERRFITER - AR T -

IESh - ST & Prof. Katorif M43 HARC 28 HIpG e (Optical Clock) » 55{E2:
EEERAAE IR - PR KRN E TR E RO EA PR o B
AR LERT - MER—TARIERZEN - HEAREAVERS - UK - LBl
HEMERE - mE2030FERTREEER 7)) AR - BT E PR IR R 5
AN » AL B B PR I AR R AH B TAE/NGHAY T 8 - I S R B AR FE B A (20
NML) & A8 Shs S I AR S B E S > SRR RETE 1R -

() InRESHR AT EEE
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A celebration of 150 years of the
Metre Convention

20-22 May 2025

Agenda




WORLD METROLOGY DAY SYMPOSIUM

150 YEARS OF THE METRE CONVENTION:
SCIENCE, INNOVATION & GLOBAL IMPACT

Tuesday 20 May 2025, 10:00 to 17:15 (CEST/Paris time)
UNESCO Headquarters, Room |, Paris, France

Every year, World Metrology Day is celebrated in around 50 countries by national metrology
institutes, legal metrology entities, regional metrology organizations, and other stakeholders
who rely on accurate measurements to underpin business, global trade, and sustainable
development. It commemorates the anniversary of the signing of the Metre Convention
(Paris, 1875) and the creation of the International Bureau of Weights and Measures (BIPM).

Recognizing the significance of metrology, the 42nd Session of the UNESCO General
Conference (42 C/Resolution 21) proclaimed 20 May of every year as World Metrology
Day. In 2024, World Metrology Day was observed for the first time as an international day
designated by UNESCO.

20 May 2025 will mark the 150th anniversary of the Metre Convention—an especially
notable World Metrology Day. To celebrate, an event hosted at UNESCO Headquarters will
bring together Permanent Delegations to UNESCO, representatives of the BIPM’s Member
States and Associates, international organizations, scientists, students, and the general
public, highlighting 150 years of metrology and the unique international collaboration
under the Metre Convention.

Objectives

1. Celebrate 150 years of the Metre Convention and its impact on science and innovation.

2. Highlight the importance of accurate measurement for global trade, sustainable
development, and scientific collaboration.

3. Explore emerging challenges and future directions in metrology and its role in addressing
the Sustainable Development Goals (SDGs).

4. Foster multilateral dialogue among policymakers, scientists, and international
organizations on capacity building and innovation in metrology.




CELEBRATING

Tuesday 20 May 2025 BIPM 1 50

UNESCO Headquarters, Paris

Registration opens - 08:30
First session - 10:00 - 11:15

Opening Session
10:00 - 10:05 Opening
Video, 150 years of the Metre Convention

Welcome by the Master of Ceremonies

e Ms Georja Calvin-Smith, Journalist, France

10:05-10:30 High-Level Opening Remarks

e Ms Lidia Brito, Assistant Director-General for Natural Sciences, UNESCO TBC

e H.E. Mr Askar Abdrakhmanov, Ambassador, Permanent Delegate of the Republic of
Kazakhstan to UNESCO

e Dr Wynand Louw, President, International Committee for Weights and Measures
(CIPM), South Africa

e DrBobjoseph Mathew, President, International Committee for Legal Metrology
(CIML), Switzerland

10:30-11:15

Keynote Address

The Sl - a tool for all mankind

Prof. William D. Phillips, Nobel Prize laureate 1997
National Institute of Standards and Technology (NIST), USA




CELEBRATING

Tuesday 20 May 2025 BIPM 1 50

UNESCO Headquarters, Paris

Second session - 11:15 - 12:45

Panel Discussion
Navigating the Future of Metrology:
Addressing the challenges of Scientific and
Technical Multilateralism

Video, introducing the session

Opening remarks by Moderator

e Dr Maguelonne Chambon, Director R&D, Laboratoire national de métrologie et
d’essais (LNE), France

Panel Discussion

e Mr Shaofeng Hu, Director, Division of Science Policy and Basic Sciences, Natural
Sciences Sector, UNESCO

e Prof. Alessandro de Angelis, Scientific Attaché at the Permanent Delegation of Italy
to the International Organisations in Paris

e Prof. Mustafa Cetintas, Director, TUBITAK Ulusal Metroloji Enstitiisii (TUBITAK UME),
Turkiye

e Dr Sharonmae Smith-Walker, CEO, CARICOM Regional Organisation for Standards
and Quality (CROSQ), Jamaica

e Dr Victoria Coleman, CIPM member and National Measurement Institute, Australia
(NMIA), Australia

12:45 - 14:30 Lunch




Tuesday 20 May 2025
UNESCO Headquarters, Paris

BIPM 150

Third session - 14:30 - 15:45

150 years of international use of the Metric System
Video, introducing the session

Opening remarks by Moderator

e Dr Fabienne Casoli, President, Observatoire de Paris-PSL, France

Keynote address

From the Metric System to the Metre Convention

Prof. Ken Alder, Professor of History and author of “The Measure of All Things”

Northwestern University, USA

Speech “The historic contribution of China to measurement science”

e DrYuning Duan, Former CIPM member, National Institute of Metrology (NIM), China

Speech “150 years in fifteen photographs”
e Dr Martin Milton, Director of the BIPM




CELEBRATING

Tuesday 20 May 2025
UNESCO Headquarters, Paris

BIPM 150

Fourth session - 15:45 - 17:15

Panel Discussion
Future challenges for global metrology

Video, introducing the session

Opening remarks by Moderator

e Ms Georja Calvin-Smith, Journalist, France

Scene setting address “Expanding the horizon of metrology to chemistry, biology and beyond”

e Prof. Willie E. May, Vice President, Research and Economic Development & Professor
of Chemistry, Morgan State University, USA

Scene setting address “Metrology as a driver for the industrial revolution”

e Dr Nathalie von Siemens, Member of the Advisory Board, Physikalisch-Technische
Bundesanstalt (PTB), Germany

Panel Discussion

including Prof. May and Dr von Siemens with:
e DrPascale Defraigne, Time and Frequency Service, Royal Observatory of Belgium
e Prof. Venu Gopal Achanta, CIPM member and National Physical Laboratory of India (NPLI), India
e Dr Henry Rotich, Kenya Bureau of Standards (KEBS), Kenya

17:00-17:10
Closing Note

e Dr Takashi Usuda, CIPM Secretary and National Metrology Institute of Japan, AIST
(NMIJ/AIST), Japan

17:10-17:15
Closing Remarks

e Mr Shaofeng Hu, Director, Division of Science Policy and Basic Sciences, Natural
Sciences Sector, UNESCO




Registration opens - 08:00
Session 1 - 09:00 - 10:45

Metrology in the quantum era

The revision of the Sl in 2019 and the progress of quantum technologies are enabling the
development and implementation of quantum standards for an ever-increasing range
of metrological applications. Quantum metrology relies on quantum effects to enhance
precision and resolution in measurement beyond what would be possible with classical
physics. Quantum metrology also provides the means to create inherent quantum standards
— that do not require calibration — and that can be direct realizations of the units of the S,
based on fundamental constants. Such standards may allow access to primary realizations
to users outside the National Metrology Institutes.

Convenor: Dr Michael Stock, BIPM

09:10

Ms Barbara Goldstein, National Institute of Standards and Technology (NIST), USA
The interplay between quantum, metrology and technology

09:35
Prof. Lixing You, Shanghai Institute of Microsystem and Information Technology,
China

Superconducting photon detector: from quantum information processing to
metrology

10:00
Panel discussion

Moderator: Prof.Jan-Theodoor Janssen, CIPM member and National Physical
Laboratory (NPL), UK

Panelists: Ms Goldstein and Prof. You

Dr Jifeng Qu, CIPM member and National Institute of Metrology
(NIM), China

Dr Nicolas Spethmann, Physikalisch-Technische Bundesanstalt (PTB),
Germany

10:45 - 11:15 Coffee



Session 2 - 11:15-13:00

Metrology for climate science

Accurate measurement is the basis for scientific knowledge on climate science, its impacts
and future risks. This session is devoted to the application of metrology to global climate and
environment challenges. It will focus on initiatives taken since the BIPM-WMO Workshop
on “Metrology for Climate Action” developed a consensus on recommendations to increase
the impact of metrology and metrology institutions on climate data.

Convenor: Dr Robert Wielgosz, BIPM

11:20
Dr Oksana Tarasova, WMO - World Meteorological Organization (WMO)
Development of a Global GHG Monitoring System

11:45

Mr Mahesh Kumar Sha, Royal Belgian Institute for Space Aeronomy (BIRA-ISAB),
Belgium

Fiducial Reference Measurement for GHG

12:10
Panel discussion

Moderator: Dr Dolores del Campo Maldonado, CIPM member and Centro
Espafiol de Metrologia (CEM), Spain

Panelists:  Dr Tarasova and Mr Sha
Dr Leonard Rivier, Integrated Carbon Observation System (ICOS)

Dr Sangil Lee, Korea Research Institute of Standards and
Science (KRISS), Republic of Korea

13:00 - 14:15 Lunch



Session 3 - 14:15 - 16:00

The FAIR digital revolution

In its long-term strategy, the CIPM has highlighted “digital transformation” as one of the key
challenges for the coming decades. Indeed, the world is becoming increasingly digital with
the emergence of Industry 5.0 based on the Internet of Things involving the rapid exchange
of data from machine to machine. This is creating a growing need for interoperability and
traceability of measurement data, in line with the FAIR principles. This traceability will be
based on the Sl digital framework and will be disseminated to all applications via NMI data
services.

Convenor: Dr Vincent Gressier, BIPM

14:20
Dr Barend Mons, Leiden University, the Netherlands
Stop Data Sharing...

14:45
Dr Mark Allen, Strasbourg Astronomical Data Center (CDS), France
FAIR digital data in astrophysics

15:10
Panel discussion

Moderator: Prof. Cornelia Denz, CIPM member and Physikalisch-Technische
Bundesanstalt (PTB), Germany

Panelists:  Dr Mons and Dr Allen
Dr Peter Thompson, National Physical Laboratory (NPL), UK

Prof. Venu Gopal Achanta, CIPM member and National Physical Laboratory
of India (NPLI), India

16:00 - 16:30 Tea



ESRATIMNIG

Wednesday 21 May 2025
Palais des Congres, Versailles

BIPM 150
R PER R

Poster preview session
16:30to 17:45

Convenor: Dr Edgar Flores Jardines, BIPM

More than 350 posters were submitted following an open invitation to show the state-of-
the-art in nine areas of metrology that were highlighted in the CIPM Strategy 2030+.

In this session, the authors of nine outstanding posters selected by a panel of CIPM
members will give two-minute presentations of their papers. An additional tenth poster has
been selected from the contributions to the “Young Metrologists’ Vision 2050+”, a foresight
exercise that brought together young metrologists from around the world.

All of the posters are on display on the anniversary website and the outstanding papers will
be displayed at the Palais de Congres.

Introduction by Mr Hans Arne Frgystein, CIPM member and Justervesenet (JV), Norway

The ‘light fingerprint’ of rubidium for precise atomic clocks
Ms Dorothy Mringie, State Department of Trade, Kenya

Isotopic measurements for energy transition to low-carbon fuels
Dr Kai Fuu Ming, National Metrology Centre, Agency for Science, Technology and Research (NMC,
A*STAR), Singapore

Standardisation of measurements of neurodegenerative disease biomarkers: the neurobiostand
project
Dr Chiara Giangrande, Laboratoire national de métrologie et d’essais (LNE), France

Transforming food and water safety with innovative nanoscale plastic reference materials
Dr Adrian Pegoraro, National Research Council of Canada (NRC), Canada

Collaborative metrology efforts for sustainable energy solutions in the Asia-Pacific
Dr Oijai Ongrai, National Institute of Metrology Thailand (NIMT), Thailand

Enabling the recycling of technology critical elements from e-waste through metrology
Dr Sarah Hill, LGC Limited, UK

Onthe path to quality assurance of trustworthy Al in medicine: the metric-framework for systematically
assessing medical training and test data
Dr Daniel Schwabe, Physikalisch-Technische Bundesanstalt (PTB), Germany

Towards an easier realisation of the ohm with the quantum anomalous Hall effect
Dr Martina Marzano, Istituto Nazionale di Ricerca Metrologica (INRIM), Italy

Building the next generation of metrologists: opportunities to improve Sl education and scientific
literacy at 150 years and beyond
Ms Elizabeth Benham, National Institute of Standards and Technology (NIST), USA

Perceptual Metrology: A Future Frontier in Human Well-Being
Mr Cristhian Alfredo Paredes Cardona, Instituto Nacional de Metrologia (INM), Colombia




Reception
17:45

Happy Birthday
to the BIPM!

Join us in the Palais des Congres for a reception
to celebrate the 150th anniversary of the signing
of the Metre Convention.

Book launch

« Le Bureau International des Poids
et Mesures: 150 ans de mesures
pour le monde / 150 years of
measures for the world »

This new book, written to celebrate
the anniversary, will be launched at
the reception.




Session 4 - 09:00 - 10:45

New science and the definition of the second

The field of time metrology has always advanced rapidly based on the outcomes of
leading-edge research into the performance of atomic clocks. Since 1967, the definition of
the Sl second has relied on quantum physics and is based on the caesium atom resonance
frequency in the microwave domain. The capabilities of optical clocks have now surpassed
the current performance of caesium, leading to debates initiated by the CCTF on a new
definition based on optical frequency standards. Researchers are also exploring clocks
based on nuclear transitions. This session will feature some of the latest advances made
in the precision of optical clocks and the techniques for their comparison that offer the
possibility for a new definition for the second.

Convenor: Dr Patrizia Tavella, BIPM

09:05
Prof. Hidetoshi Katori, University of Tokyo, Japan
Optical lattice clocks: From curiosity-driven science to future applications

09:30
Dr Marina Gertsvolf, National Research Council of Canada (NRC), Canada
The CCTF roadmap to the redefinition of the second

10:00
Panel discussion

Moderator: Dr Noél Dimarcq, CIPM member and Université Cote d’Azur,
Observatoire Cote d’Azur, France

Panelists: Prof. Katori and Dr Gertsvolf

Prof. William D. Phillips, National Institute of Standards and
Technology (NIST), USA

10:45 - 11:15 Coffee



Session 5-11:15-13:00

Future revolutions - measuring for the life sciences

The final two sessions will showcase several exceptional opportunities for new metrology
and new applications for metrology. These are based on the outcomes of leading-edge
research and will present many challenges to the way we think about metrology in the
future.

This session will showcase exceptional opportunities for new metrology and new applications
in the field of life science. The focus will be on two areas: the application of chemical
metrology for biomarker analysis in personalized medicine and the role of metrology in
enabling new techniques for diagnosis and therapy in radiotherapy. Medical researchers
will present their work and highlight the future role of metrology in advancing technology
in life science.

Convenor: Dr Anna Cypionka, BIPM

11:20
Dr Renee Ruhaak, Leiden University Medical Center, the Netherlands
Personalized medicine - for improved patient care

11:45

Dr Claude Bailat, Lausanne University Hospital and University of Lausanne,
Switzerland

Bringing radiometrology traceability to hospitals

12:15
Panel discussion

Moderator: Ms Georgette Macdonald, CIPM member and National Research
Council of Canada (NRC), Canada

Panelists:  Dr Ruhaak and Dr Bailat
Prof. Willie E. May, Morgan State University, USA
Ms Zakithi Msimang, International Atomic Energy Agency (IAEA)

13:00 - 14:15 Lunch



Session 6 - 14:15 - 16:00

Future revolutions - metrology in space

The last session will focus on another exciting field of application of metrology: space
research. In cutting-edge research projects metrologists collaborate with space scientists
to realize reliable measurement space thereby making important contributions to the
outcome of space missions. At the same time, metrology uses technology developed for
space mission to create new opportunities for metrology, namely in the realization of UTC.

Convenor: Dr Martin Milton, BIPM

14:20

Dr Luca Stringhetti, SKA Observatory

Precision at Cosmic Scales: future Metrology through the Square Kilometre Array
telescope

14:45
Ms Cheryl Gramling, NASA Headquarters, USA
The Moon and beyond: measurements to navigate the solar system

Questions from the floor
Moderator: DrJames Olthoff, CIPM member and formerly National Institue of
Standards and Technology (NIST), USA

Farewell video

Closing remarks

16:00 Close of the conference



