About
National Scientific Centre “Institute of

Metrology”, Kharkov, Ukraine,
for 24t meeting of CCU

M “Natit_mal Scientific Centre"
)4 “Institute of Metrology

A BRI S b R ey

i ety ST L e T LT

Professor Pavel Neyezhmakov
General Director,
CIPM Member,
COOMET Vice-President



i National Scientific Centre
History m “Institute of Metrology”

National Scientific Centre “Institute of Metrology”
42 Myronosytska str., Kharkiv, 61002, Ukraine

The history of National Scientific Centre "Institute of Metrology" began on 8 October, 1901,
when at the initiative of an outstanding scientist Dmitry Ivanovich Mendeleyev the first
Ukrainian verification chamber was established in Kharkiv with the functions of verification
and stamping the trade weights and measures.
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Today. National Scientific Centre “Institute of Metrology”

M

Metrology for society

Promoting the protection of the consumer rights, ensuring
the high quality of life

= Development of measurement methods and instruments
necessary for all spheres of human living and household activities

» Health and life protection

= Control of the environment and safety of working conditions

= Protection of consumers during trade operations and transactions
= Reliable measurements in the sphere of public utilities

(electricity, gas and water supply)

International relations

Elimination of technical barriers in trade, unification of
measurement system

= Cooperation with other National Metrology Institutes

= Harmonisation of normative documents and elimination of
non-tariff barriers in trade

= Participation in international metrological organisations

= Promoting the international unification of metrology

Natiqnal Scientific Centre
“Institute of Metrology”

National Scientific Centre
“Institute of Metrology”

Metrology for economy

Increasing the efficiency of economy, innovation,
employment security

= Metrological certification, calibration and verification of measuring
instuments

= Metrological review of technical documentation

= Development and certification of measurement techniques

= Development of the national measurement standards, including
those harmonised with the international ones

= Certification of calibration laboratories

Fundamentals of metrology

Developments related to reproduction, maintenance and
transfer of Sl units

= Fundamental and applied scientific research

= Creation of scientific and technical base for metrological system
that meets up-to-date requirements

= Scientific and methodological support of metrological activity

= Certification training of metrologists
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History. Determination of Velocity of Light r:;ltm :gmgfrﬁgg;

These studies have formed the basis for laser range measurements

Tagre IV. Summary of some velocity-of-light measurements made since 1948 (MWI, microwave interferameter; IRRS, infrared
REVIEWS OF rotational spectrum; FLEC, fixed-length resonant c,a.wt;&heLRC variable-length resanant cavity). (Probable orrors have heen con-
verted to standard deviations by multiplying by 1.48.) errors quated for the Kolibayev and Grosse geodimeter measurements

are statistical only,

MODERN PHYSICS o - -

Vorme 41, Nuwsrs 3 Jusy 1969
. . R . 1967 Simkin, Lukin, Sikora, and MWI 299 792, 5640, 11
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Implications for Quantum Electrodynamics and ) )
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Depariment af Physics, University of Calijoria, Irvine, Colifornia 92650
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i known liary . This is done iticall l allof the 1 d
alable o these vt ties et ppiyins che siandond Jchnigat o s spuaes st Incidhog vese for 1052 Froome MW {first 200 702, 640,7
imcompatibility. The value of = so obtained is then used to evaluate the theoretical expressions for the Lamb shift and '
fine structure swlimnu in hydrogen, deuterium, and fonized helium, the hyperfine splitting in hydrogen, muonium, and lTlsll'um-l‘-l'lﬂ
positronium, and the anomalous magnetic moment of the electron and muon, These theoretical values are compared
St e e ’%E" o "?“3” B s o8 ol ot oat s s oF st st 1951 Aslaksons Sharan 09 T84, 342.8
Eeh]w“l c%ﬂsh}lftsuu‘ uml?hf:d MI; mdd ving mew "be:l vniuee for the flu;damenml (&mmmly[sml“ a critically 195{' B l" RC
lected subset of al e avail ata. In itien to ing & consistent set mstant is anal & focuses atten- v
G on ey I thor el dnportat Z’Sm?.z’m"i‘lmj. ,ﬁu.;‘ﬁ;an’ﬁufuéi htﬁd@?m‘m‘ém.m b FL 209 T89.31.0
work il d h
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History. Determination of Proton Gyromagnetic Ratio National Scientific Centre

“Institute of Metrology”

Tawre 14,1, Summary of ¥, determinations

The 1973 Least-Squares Adjustment

of the Fundamental Constants* Fublication date. Uncer-
labowatory®, w ¥ EA tainiy Eq. Mo
and author ippmi

E. Richard Cohen
Science Center, Rockwell Imemasionnl, Theusnnd Onks, Cnlifornia 91360 Low Field
and
whe ! [P 1!
B N. ‘.”‘I- LAk Ll Wi
Institute for Basic Standards, National Burems of Stnedanis, Washington. D.C. 2004 1968, ETL 2 ET513BH107) 7 GTSISANI0T 2 6751 156(107) a0 TR
This paper is o sumumury of the 1973 leastaquares adjustment of the fandamental physical Hara et &

constants carried out by the authors under the auspices of the CODATA Task Group on
Furdsmental Constants. The salient features of bath the input data used and its detailed analysis by ” -
fenst.squares are given. Al included is the resulting set af best values af the constants which is 1o 1472, NBS 26751344541 26751370541 z0 (14.2)
be recommended for intcrmationsl adeption by CODATA. a compasisan of several of these values OHisen and Driscoll®
with thaze resulting from recent past sdjustments, and a discession of current problem arews m the

fundamental conssants field requiring sdditional research.

1965, NPL. 267517071 2E514BIN0T) 26751187 107) 40 4.3
Key words; Data analysis: constants; least quantam cleciradya- Vignureux”
amics.
Contents 1971, YNIIM See text. 26751 100(1611 [ (14.4)
Malyarevskaya,
. P o Sturdentsoy, and
G'T'};:]_';Li’u'”::‘“l‘ and Units o 16. Ratio, ko to angstrom, A ....... 604 Shifrin”
1L Fevtem of Data | pod 17. Avogadra Constant From X-Rays.
A TheMarePrecbchla ) 665 - Ell\t T ANy 687 High Field
. etk From the ac Josephson Effect. 666 O e pn Taa g .
2. Differences in  As-Maintained . T t’ = P I“ED I w P A s kg™ 1P Ay 5 kg™ TP A g5 kg™
Units of Voltage and & Value of ];A'::M]'::;“MQ gy 'Mnmmn[ 638
2efh in BIPM Units ........ 667 the Electron and Maom. . and a 1566, KhGNIIM 26750790201 2.675101(20) 2675130020 T4 (14.5)
3. Speed of Light in Vacuum, ¢ 669 Ground Scate. Byperhas aulitine 2 Yagoln, Fingerman i
4. Ratio of BIPM As-Mainta 0. . Mo 'n”p e e et '
Ohm 10 Absolute Ohm .......... 671 in Hoy m¥: wonium, and Posi- and Sepetyn
5. Acceleration Due to Gravity. & ... 673 21, o ey iy
6, g-Factors of the Free Electron and - Rude of the Myguutic Mymanl an 1571, NPL LATHITH4) 2ATSITHAS) 14 (1.6}
Muun, g, and g,. - L 63 Mass of the Muon 1o that of the Kibble and Huani®
7. Magnetic Momen ::‘a‘::n and Electron, ml’.uy end o
o oy Moo e e
:,,r n“‘e' ﬂ“MBoh'M““m' 673 22. Ground State Hyperfine Splitting * ETL = Electrotechnical Laboratory, Jupan: KhGNIIM = Kharkey State Scientific Research Institute of
8. Magnetic Moment of the Proton in Munmusm‘ Hydrogen, and Posi- H:tmlm. U.5.5.R. .
in H,0 in Units of the Bohr Mus- tronium: Experiment . Hofs. [0, 142 ° Ref. [14.31 “ Refs. [0.1, 19.4]. " Refs. [14.5, 1460 ' Refs (0.1, 14.7, 14.8],
meton, oy oo o7 b o FineStmueture .. F Refs, [14.9, 14,001 " This result is in terms of Apy. the ampere a3 maistuined a1 VNIIM,
9. Atomic Masses and Mass Ratios . 674 . Other Less Precise Quantities
10, Rydberg Constant for Infinite 24. Newtonian Gravitati
L 676 58
11. Summary of The More Precise
Data e Cieve. BT
B. The Less Precise WOED Data 677 700
12. Ratio of BIPM As-Maintained Am- u 4 (e
pere to Absclute Ampere ... ... #7 Summary of The Less Precise
o 5 g DRI el 701
1. Analysis of Stochastic Input Diata mni
s A. The WQED Data ..ovvvrvaneinnnnen 03 |-],'¥h Field
"Units of l||e Nuelear Mugnelcm. 28. gwn!ztt:cicn Among Data of the .
‘wiliy . 684 me Kind ...
ek vty gt By he U3, s Bt ofSadors OFe o St 2. ]l;;;::;:t;(:-::a Among Uata n‘} T04 e ﬁm].'!l'l;rl lir ﬂl.u 'l'k-rl Ir .t“'-ll' hi.-'
B, D 708
Gm:a e ma by the U5, s-;._n-fﬁ:;m:z w:‘m-v.-.aw: This Zg_egi"]?:.:"d o : h
e oot ar e Amerca ot
e, i e i o Lo Data oo . 708 1966, KhGMIIM 2675072 L6THI01(200 ZAHTA1MN 2 7.4 (14.3h
663 1. Phys. Chem. Ret. Data, Vol. 2, No. 4, 1973 T“D‘u, Zi T,
and Sepetyi

1971, NFPL TAETHMITSHEN 2 6TH0THAS) 16 (1461
Kibble and Huni®

* ETL = Electrotechnical Laboratory, Jopan: KhGNIIM = Kharkor Stare Scientific Research Inssitute of
Metralogy, U5, 5. K.
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The National Measurement Standards of Ukraine

Natiqnal Scientific Centre
“Institute of Metrology”

M

NATIONAL
MEASUREMENT
STANDARDS
NSC “INSTITUTE
OF METROLOGY"

3 national
mesurement
standarts
(NMSs)

Mass and
related quanties
(13 NMSs)

Measurements
of geometrical
quantities
(4 NMSs)

Thermometry
(6 NMSs)

—

Time and
frequency
(1 NMSs)

Electricity and
Magnetism

@ (9 NMSs)

125 Photometry
4 and Radiometry
(10 NMSs)

lonizing
radiation
(10 NMSs)
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National Scientific Centre “Institute of Metrology”

National Scientific Centre
“Institute of Metrology”

Reconnaissance mutuelle

des étalons nationaux de mesure
et des certificats d'étalonnage et de mesurage
émis par les laboratoires nationaux de métrologie

Paris, le 14 octobre 1999

Mutual recognition

of national measurement standards
and of calibration and measurement certificates
issued by national metrology institutes

Paris, 14 October 1999

Comité international des poids et mesures

Bureau Crganmaton
It tsonal imtergpouvermementale

signed on October 14,

international organisations.

CIPM Mutual Recognition Arrangement

CIPM Mutual Recognition Arrangement (CIPM MRA) was

1999 by Directors of National

Metrology Institutes from 38 states signatories and two

Ukraine participates in the Arrangement since 2003

Prof. Pavel Neyezhmakov / '



NSC “Institute of Metrology”

National Scientific Centre
“Institute of Metrology”

ANALYSIS OF REALISATION OF CIPM MRA

Total AUV EM L M PR QM RI T TF
DETU 73 3 16 5 17 11 4 10 6 1
] KC 50 7 5 2 6 4 20 - 5 1
Ukraine SC 63 2 17 12° 16 7 3 5 1 -
CMC 275 30 57 27 14 6 33 15 63 30
DETU 53 - 9 4 13 10 - 10 6 1
NSC KC 16 - 1 1 4 4 - - 5 1
“Institute of Metrology” SC 33 - 2 12 9 4 - 5 1 -
cMC 163 - 19 23 7 6 - 15 63 30
DETU 15 - 7 1 2 1 4 - - -
SE KC 27 1 4 1 1 - 20 - - -
“Ukrmetrteststandard” SC 29 - 15 1 4 6 3 - - -
CMC 79 - 38 4 4 - 33 - - -
DETU 3 3 - - - - - - - -
. , KC 6 6 - - - - - - -
DP NDI “Systema SC > 5 - - - - - - i i
CMC 30 32 - - - - - - - -
DETU 2 - - - 2 - - - - -
SE “lvano-Frankivsk- KC 1 - - - 1 - - - - -
standardmetrologiya” SC 3 - - - 3 - - - - -
CMC 3 - - - 3 - - - - -

Prof. Pavel Neyezhmakov / '



7 . ” National Scientific Centre
NSC “Institute of Metrology “Institute of Metrology”

Publishing activity of NSC “Institute of Metrology” has many years of publishing
experience.

“Ukrainian Metrological Journal* (UMJ) is a specialized scientific and technical
edition, founded by National Scientific Centre “Institute of Metrology" in 1995, first
as the “Ukrainskyi Metrolohichnyi Zhurnal” ("Ukrainian Metrological Journal”), and
in 2017, in order to expand the geography of publications and readers, an English
translation was added to the title.

UMJ web-site address: www.umj.metrology.kharkov.ua

“ . . y e s VKPAIHCHEHA
Ukrainian Metrological Journal” is indexed by an \ METPONIOTIYHMIA HYPHAR
international bibliometric and scientometric g e

database of Google Scholar.

The edition has an identifier for a digital object
(DOI: 10.24027 / 2306-7039).

In July 2019 UMJ was included in the leading
scientometric, abstract, international citation
database in the world Web of Science Core

Collection (Web of Science until 2014).

Prof. Pavel Neyezhmakov / ,



NSC “Institute of Metrology” JJithona fﬂ?"ﬂgﬁﬁ‘iﬁg’i

PUBLISHING ACTIVITY

Since 2014, NSC “Institute of

IHOPOPMALUIMHUN BHONETEHDb Metrology” has been publishing the
3 MPKHAPOHOI METPOMOTTI “Information Bulletin on
A Ne 12019 International Metrology”, which is

published twice a year.

Now the 12t edition is being prepared
for release.

The Bulletin acquaints readers with
the activities of international and
regional organizations on metrology
and their fundamental documents, as
well as with the metrological
infrastructure of different countries of
the world; informs about international
events and new world achievements
in the field of metrology.
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NSC “Institute of Metrology”

Natiqnal Scientific Centre
“Institute of Metrology”

Under the guidance of COOMET, NSC “Institute of
Metrology” performs biennially International
Scientific & Technical Conference “METROLOGY
AND MEASUREMENT TECHNIQUES”.

The purpose of the conference is to promote the
development of metrology and to implement its
achievements in researches, practice and

study.

W
«IHeTHTYT MeTponoriin

XI MIXHAPOHA HAYKOBO-TEXHIHHA
KOHOEPEHLIA

Metponoria Ta BUMIpIOBanbHa TeXHiKa
9, 10 1a 11 woetHa 2018 poxy
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Thank you for your attention very much!

FURE STATR T Il I TRT RO T

Professor Pavel Neyezhmakov

National Scientific Centre
“Institute of Metrology”



