About
National Scientific Centre “Institute of Metrology”,
Kharkov, Ukraine,
for 25t meeting of CCU

National Scientific Centre
“Institute of Metrology”

M

Prof. Pavel Neyezhmakov
General Director



History m National Scientific Centre

“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 lvanovich 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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History. Time and Frequency m mmﬁ :ﬂmgfrgelgg;

ASTRONOMICAL CLOCK AChF-1 WITH ISOCHRONOUS PENDULUM

F. M. Fedchenko

The astrongmics] pendalam clock ACRF-1, develaped by the suthar, differs
from existing astropamical clacks{manalactured by the Lsctory "Esaloa™ and the firm
Spuchromme L) in e simplichy of comucton aod Hgh e e The roos-mesn-
saquare varlation af 1 daily rate Is fess day, Le., it Is much more
accarate than existing first-class assronamical elocks.

1970-1972

ACHE-1 works without a secondary clock: therefore, there 15 0 need to synchio -
alze the pendulams.

The accuracy of I rae is achieved by the s of & secial shree-spriag o
chrosaus pendulum suspension and 3 mechantsm which delfvers short mechanical or
ethier impulses to the perdulim n its equllibtium position. Such a mechanism does
At disKurh the BOChTORNM of The PeRduINm GiCIlIaticn, Which s ansined by mears
of the mipenrion,

The princtple of action of the lsochsonous wspession, and also that of the fm-
palse mechanism with mechanical impalses, Is described, Curves of the clock zate
fos November-December, 1955, and of variations due to graviy obtained by means
of the astronomical ¢lock, e given.
The ACHF-1 clock can beused 1 4 Gk cepes and o 48 40 Icrumen: ¢ for
obuerving varlstions of gravitational acceleratio
At the present time the suronomies] pendulum clock whose wie is mest wldn;- ad 15 tha of Shorr,
manufactared by ths Engiin firm *synchionam
manufactured at the Leningrad factory ®Eualan.

An experimental sample of a
molecular frequency
standard for reproducing the
unit of time and frequency with
an error 1x10°

i the time Iabaratory of the Kharioy State Instive of Moasures od Messuring Istramonts (KhGIMIP),
during 1054 and 1086, the auihor developed and built an astmancmical pendutum clock of new design, tha ACHE-
which differs From existing, astrocamical clocks in its simplicity and high accuracy. The root-mean=gquare variat
nr e iy e sl dhan 0001 s by compatica with the ERGIMIP wuanz clock, that 1, i 15 much mare

g firs-class awonomicat pordulurm clacks, Accusscy b due 1 the following:

1 A high degree of pendulum tsochsanism through the use of an wsackranous peadilom suspension,

2. Froer oscillatian of the clock pendulum, attaived tough minimal coupling to the mechanism, and
through the wse of inkequent ihon Luspulses imgpartod 1o the pendulam ot its squllibrinm posltion.

3. tmpalser of high comtancy both in magaivede and in the phase at which they are fmparied to the

The ACHF-1 fanctions without an amxiliary clock| hence thece s no need for synchirvaization af the
pendulums, A general view of the clock is shown i Fig. 1.

= American Institute of Physics » Provided by the NASA Astrophysics Data System

Astronomical pendulum clock
AChF with a daily variation of
the stroke of 0.001 seconds

Z American Institute of Physics * Provided by the NASA Astrophysics Data System

in the time labaratary of the Ehsckoy State Instivas of Measures and Messuring Isstrament: (KhGIMIP,
durimg 1254 and 18985, the auther developed and built an astroncmical pendolum clock of new design, the AChF-1,
which differs from existing astropomical clochs in its simplicity and high accuracy. The mot-mean-square variation
of [s duily eate is less than 0,001 sc by comparison with the KhGDAIP quarez clochk, thay is, & = much maee
accuraie than cxisting flrsr-class ascronomical pendulum chocks, .|'|.|:|:u|:=|::,l iy due 1o the iu-umur.lng;

1. A& Bigh degree of pendulum izachronism throagh tha use of an tsochronoms pendulom suspemsion,

I. Frear oscillation of the clock penduolom, attainsd through minimal coupling to the mechanism, and
through the wse of infrequent shom Inpulses impared o tbe pendulom an it equllibeiam positlon.

Work on the creation of a unified
standard of time and length
based on quantum generators in
the radio and optical range.

2. Impalses of high constamcy both in meagnivede and in the phase au which they are impaned e the
i,

AChF - Astronomical clock Fedchenko Prof. Pavel Neyezhmakov



i National Scientific Centre
History. Thermometry “Institute of Metrology”

e——
COMITE INTERNATIONAL DES POIDE ET MESURES Tastitat 4o Mbtrsiigle . 1. Menditber (3. 0. 3. 53

— [ Institut de Métrologie D. I. Mendéléev (U. R. 8. 8.) \

NOUVELLE METHODE
VAOMETIES OPTIQUES,

PROCES-VERBAUX O AVEAD PYAGMETAR SOTIGUS

DI PIRCISION 1)

DES SEANCES

[Tosstion)

2o SELIE. — TOMUE 20-4

_ NOUVELLE METHODE
iy T e ek POUR L’ETALONNAGE DES. PYROMETRES OPTIQUES.
Lapunne Sl NOUVEAU PYROMETRE OPTIQUE |
DE PRECISION ()

COMITE CONSULTATIF DE THERMOMETRIE

5 Session - juin 1955

\ Par V. E. PHINKELSCHTEIN et V. V. KANDIBA /
PARIS ® — T 440 —
GAUTHIER-VILLARS, EDITEUR-IMFRIMEUR-LIBRAIRE . .
55, Quak #iee Grands-Augwstins, 6 il de 'ebservateur. Liutilisation d"un tel diaphrogme permet
. Ph -D- V- FI n keIShteI n d'obtenkr au cours des mesures la brillance la plus commode
pour 1%mil

Lé pyrométre et munl de gquatre verres absorbants destinés A
élendre le domaine de 1'échelle. En oulre, sa consbriaclion permst
d’employer des sectears Lournants comme systémes de gradation,

Pyrometer EO P—Sl Wh | Ch |S kept La combinaison des werres absarbants (pour les mesures des
! ternpératures jusqu'h 3 oost O} est montée sur un support toarnant

in the museum Of NSC "IM" situé entre lobjectil et la lampe pyromélrigue.

Flg. 8. .

Le werre absorbant  sapplémentaire (n-4 coo)d, desting aux
mesures dans Pintervalle 2 Soo-6 oot O, o un diamétre de 8o mm ;
B est plaed devant e tube de Vebjectif du pyromélre afin de
diminuer son Gchanffement aun cours ded mesures aux haates
températares [3].

En introdoisant simmlianément les deux systémes de wverres
sheorbants — le werre n—4 oo0 et la eombinaison de verres colordés,

fLes écarts moyens guadratiques du pyromeétre 30II-51M sont\
donnés dans le tableau suivant.

. montdsd Ul un fupporl commun = on & la possibilité € sfectner
Eearl moyen A " 3 303 Ba 3 3
Tompdralure. qpingdratique, Les dearts moyens quadratiques du pyrométre 20510 sont
1 foorC’ o,1% : e donnds dana be tablean suivant.
! Fearl mores
2 000 0,2 Tars plraiure. qaagrotiqgue.
.6 ooo 1,0 1 joni o1 %
5 =000 @,
10 000 1, G oo Lo

Avril 1958 Fp o5
\ _ . ( 938) j {Avrll 1958)
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“Institute of Metrology

History. Determination of Velocity of Light m National Scientific Centre

These studies have formed the basis for laser range measurements

Tapte IV. Summary of seme veloeity-of-light mensurements made since 1948 (MW, microwave interferoeseter; IRES, infrared
R EV I E W S OF rotational spectrum; FLREC, fixed-length resonant l:,a.\rll:;fl YLEC, variable-length resonant cawity). [thab.l.-:crmrshavchem il
werted to I!ta-lminlrd deviations by multiplyieg by 1.48.) The errors quatesd for the Kolibayev and Grosae geodimeter mepsurements

are statistical only.

MODERN PHYSICS

&
publication Author Method {kmy/zes)
Voroue 41, Nuuper Jurx 1060
. ' . ' 19467 Simkin, Lukin, Sikora, and MWI 299 792, 5640, 11
Determination of e/h, Using Macroscopic Strelenskii " o
n Pl rence in rconductors: N
Qua 1tum hase Coherence in Superco d}l O 1567 Groms Geodimeter 209 92 540,05
Implications for Quantum Electrodynamics and ) )
the Fundamental Physical Constants 1965 Kolibayey Geodimeter 209 T92.6£0.06
B N TAVLOR 1950-1962 MceNish (1962) summary af data Gegdimeter 200 792, 610,25
RCA Laboratorics, Princeton, New Jersey 08540 of Bergstrand, USCGS, and
W, H. PARKER* athera
Departmeni of Physics, University of California, Irvine, California 92650
Dot of Do ot o for Rsearch o e Sirmcrs of Mo, 1958 Froame MWI 200 792.5040.10
Unfsersity of Pennsyosnis, Pidodalphis, Pennsyloanis 19109
1958 Florman® EWI 209 To5.1=+1.5
i QD) 4nd ot SAowISES 1 (4 A DAY Aot ot s S, T . .
tions for QEL are investigated by first deriving a value of the fine structure constant o from wnmmia} input data !"'.55 H}'IHI ma“‘- S\de Ln‘nnur“ IRRS 2;9 ?gz:bﬁ

which de not require the use of QED theory for their aralysis, These include the Josephson-effect value of &/4, the Faraday
constant, the magnetic ratio of the proton, the magnetic moment of the ton in units of the nuclear magneton,

the ratie of mmpereasmmineu b,?u.e United e’-;?m National Bureau :ﬁ.mam to the absalute ampere, and 1954 Froame [re"i“"h Froome [IQSE]] MWI 200 792,7520.30
certain accurately known suxiliary constants, This is done by critically reevaluating all of the experimental data presently - .

available on these quantities and applying the standard techniques of a least squares adjustment, inclading tess for 1052 Froome MWI {ﬂrg.t 200 T2 6407
imeompatibility. The value of 50 obtained is then used to evaluate the theoretical expressions for the Lamb shift and . " -

fine structure splitting in hydmgen, deuterium, and jonized helium, the hyperfine splitting in hydrogen, muonium, and instrument)

positronium, and the anomalous magnetic moment of the clectron and muen, These theoretical values are compared

with critically reexamined experimental values, thus providing & test of QED in which o #riori information from QED a

itsell Is not essenial. The Semamqumcn of Lhe new meagurement of e/} {or our present knowledge of the fundamental 1951 Aslokson Shoran 00 704,228
physical constants are demonstrated by deriving new “best” values for the fundamental constants from o critically

selécted subset of all the available data. Tn :ddltm\ o providing a consistent set of constants, this analysis foruses aten- 1950 Eald FLEC Ty miaﬂ:]_ ]

tion on areas in which there remaln important questions which require clarification. The experimental and theoretical

work necessary for the resalution of these questions iz discussed, with emphasis on ways in which the study of quantum
phase caherence elfects in low Lemperature superfluid systems can make significant contributions. 1930 Eszen® VLEC ey TO2.54-1.5
CONTENTS 3 T Mpmmam et Paations e 194 Aslaksone Shoran 199 7924236
Glossary of Symbals and Units. ... 3 . & Trontment of Error.. L i
. Ruxi
I Dimdoetin s Fudamentad o P m’mm ' As Maintsined_Electrica 1945 Eszen and Gordon-Smith! FLRC M T9244.5
onstants 3t ————

B stion, far & N

*E, F. Florman, J. Res, Natl, Bur, Std, 34, 13§ éiﬂ&fgn.c 4 K. Baol, Phya, Revw, 80, 298 (1950),
|, K. Plyer, L. . Blaine, and W. 5. Connor, J. Opt. . Am, 45, 102 "'E. Essen, Proc, Roy. Soc, {r_,updm] AT, 261} (1980,
:|955] Easen aiw] A, O Gardan-Smdth, Proc, Boy, Soc. (Lol Alwd,
1. Addakson, Trans. Am. Geophys, Unlon 32, 813 (1951); 30, 475 348 (1948), roranm Hadan)
ﬂlm] Natire 108, 505 (1B51); 164, 711 (194920,

Year of £
publication Author Methaod (km/zec)

Simkin, Lukin, Sikora, and ), 299 702, 56-L0,11
Strelenskii

Prof. Pavel Neyezhmakov



“Institute of Metrology”

History. Determination of Proton Gyromagnetic Ratio m National Scientific Centre

The 1973 Least-Squares Adjustment
of the Fundamental Constants®

Tavte 141, Summary of v, determinations

Publication date, Uneer-
Laboratery®, Y e T tainty Eq, M
and author (ppmi
Livw Field

1 s I"T-Iu.u wa‘.]'T Imr\l llf' ’-I'T-Iu.lm

1968, ETL 2ATFI3EH10T) 2 ATHIEN 10T 2671 ES6{10T) 4.0 i14.1)
Hara et alt
R o Fondamanal Camtionme 1972, NBS LAETHI44I50 T ATRIATINGS 20 (14.2)

Heen and Driscoll’

B Wiherd Cohan

1965, MPL LATRITOTI0T) EERTHAOTTT 2ATRLIATINT) 40 4.3
Vigoumeis |

1871, VNIIM See text. LATRII0H 161 LA 1144
Malyarevskaya,
Rluﬂsenmn-. am‘l
Shifrin™

High Field
10 A k™! 1P Ay 5 kg™ 0P A a5 kg™ \
1966, KhiGNIIM 2.ﬁm2ﬂ|h 267510720 AT T4 {145}
Yagola, Zingerman, )
and Sepetyi
1571, NPL LATHITH43) TATHTHS, 16 (14,6}

Kibbde and Hunt®

* ETL = Electrotechnical Laboratory, Japan; KhGNIIM = Kharkev Stare Seientific Hesearch Institue of
Metrology, U5 5.R.

" Hefs, [0L1, 142, 7 Rel [14.3] * Refs. [1, 14.4). 7 Refs. [14.5, 14.6) " Rels, [0.1. 147, 14.8],

F Refs. [14.9, 14.10]. " This reswlt s in terins of .-'iuu. the ampere a8 meimlained ar VNIIM,

Prof. Pavel Neyezhmakov



Today. National Scientific Centre “Institute of Metrology”

Metrology for society

Promoting the protection of the cansumer 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)

National Scientific Centre
“Institute of Metrology”

[nternational 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

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 S
that meets up-to-date requirements

= Scientific and methodological support of metrological activity
= Certification training of metrologists

M

[FEPEEEEEEE L
LELLLEEERFEFLFEH
LA EERLPEERERLS BT
LR RERRE LT

Natit_mal Scientific Centre
“Institute of Metrology”

Prof. Pavel Neyezhmakov



The National Measurement Standards of Ukraine mi'rféi‘it"ﬁifﬂf"ﬂﬂfrﬁiﬁgi

e ™y
@ Electrictty and
Magnetism

EM (10 NMS)
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National Scientific Centre “Institute of Metrology”

Natiqnal Scientific Centre
“Institute of Metrology”

Reconnaissance mutuelle
des étalons nationaux de mesure

Paris, le 14 octobre 1999

Comité international des poids et mesures

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

Mutual recognition

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

Paris, 14 October 1999

Ukraine participates in the Arrangement

since 2003

Total [AUV | EM | L PR|QM | RI | T | TF
NSC "Institute of RE| 17 | - |1 12 14 |4 |- - | 5 | 1
Vetroloay’ sC| 44 | - | 2 |21 10| 4| - |6 |1 |-
Srolooy cMC| 180 | - | 19 | 28 | 7 | 8 | - |15 | 73 | 30

Prof. Pavel Neyezhmakov /,



National Scientific Centre “Institute of Metrology”

Natiqnal Scientific Centre
“Institute of Metrology”

Publishing activity

VKPRIHCHRHH
METPONOTIYHHIA SHYPHAN
UKRAINIAN METROLOGICAL

JOURNAL

Since 1995, NSC “Institute of
Metrology” has been publishing
“Ukrainian Metrological
Journal“ (UMJ) specialized in
scientific and technical edition.

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

Is indexed by an international

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).

‘ IHGOPMALINHUW BONETEHD

“Ukrainian Metrological Journal” :

Since 2014, NSC
“Institute of Metrology”
has been publishing the
“Information Bulletin
on International
Metrology”, which is
published twice a year.

3 MPKHAPOAHOI METROAOTIT

Bl NE 12020

The Bulletin acquaints readers with the activities
of international and regional organizations on
metrology and their documents, as well as with
the metrological infrastructure of different
countries of the world.

Prof. Pavel Neyezhmakov /,



International activity m r:;msi gg;mfrgelgg;

Since 1996 NSC “Institute of Metrology” performs biennially
International Scientific & Technical Conference
“METROLOGY AND MEASUREMENT TECHNIQUES".

In 2020 there was held XIl Conference.

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

. sl 138 reports were submitted from 10 countries: the Republic of Belarus, the
DI a TN Czech Republic, Estonia, Lithuania, Italy, the Russian Federation, the Republic
of Poland, the Republic of Azerbaijan, the Republic of Uzbekistan and Ukraine.

MeTponoria Ta BHMipOBankHa TEXHIK

& Tm b B oy The conference included 8 thematic sections and a seminar "Measurement
prep— Uncertainty: Scientific, Applied, Regulatory and Methodological Aspects".

Young Metrologist of COOMET” was held online

- from 21-22 April 2021.
BYM Competltlon 2021 The history of the competition dates back to 2005,
and is open to specialists up to and including the age of
35 who work in the field of scientific and applied
COOMET metrology at NMIs or other metrology institutions of
COOMET Member Countries, independently of their
academic degree and position.

The Ninth International Competition “The Best

Ninth International
Competition: “The Best
Young Metrologist of
COOMET 2021”

21-22 April 2021 (online)

PrOF. PAVEL NEYEZHMAKOV,

COOMET Vice-President

MRS. YULIYA BUNYAYEVA,

National COOMET Secretariat in Ukraine




Natiqnal Scientific Centre
“Institute of Metrology”

International activity

In 2021 representatives of NSC “Institute of Metrology” took part in:

CIMP workshop “The International System of Units (Sl) in FAIR digital data”
22-26 February 2021

. e nlil
_l;i

International Scientific and Practical Conference SMSI
“Sensor and Measurement Science International” (SMSI 2021)
36 May 2021 2021

13" International Conference “Measurement 2021” MMSURE |M ENT 202 1

17-19 May 2021

14t International Conference on New Developments and Applications in
Optical Radiometry (NEWRAD 2021) p‘mﬂm:vvp-

BOULDER 20

21-24 June 2021

IMEKO XXIIl World congress (IMEKO2021) ‘@

30 August - 3 September 2021 XXIII World COI‘lgI'ESS

Participation in CCs meeting: TH

24th meeting of the CCPR, 19 to 20 September 2019 TH CCPR CCT

29th meeting of the CCT, October 2020 to February 2021

22" meeting of the CCTF, October 2020 to March 2021 TH CCTF Hl CCM
18t meeting of the CCM, 20 to 21 May 2021

28t meeting of the CCRI, 8 to 10 June 2021 Hl CCRI

Prof. Pavel Neyezhmakov /ﬂ



Thank you for your attention!

Prof. Pavel Neyezhmakov

National Scientific Centre
“Institute of Metrology”
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