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Abstract

The possibility or even necessity of revising digifims of some of the base units of the presenhe® bee
discussed over the past 15 years. The last Ge@Gerdkrence of Weights and Measu(2807) recommend:
to redefine the kilogram, the ampere, the kelvird the mole using fixed values of the fundamertalstants b
the time of the next General Conference in 2011s Phper is a review of proposalsmew definitions of unil
of mentioned quantities and arguments voting fatigaar variants of definitions. Most relevant jgag for thi:
review have been published Metrologia the international journal appointed at the BIPvid many othe
useful pieces of information are available on www pagéshe BIPM. The author notes that not only |
definitions have been discussed but as well as¢hef the base units of the SI. It means a replace of th
ampere by the volt or the kelvin by the jeuDecisions concerning new definitions are not enadd th
discussions are still open.
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1. Introduction

The present International System of Units (Sl)dsyBars old. The S| was accepted by the
11" General Conference on Weights and Measures (CGPID60 [1]. At its starting-point,
the system of units contained 6 base units (vatichf1954), two supplementary units (radian
and steradian) and derived units. In 1971 tH& @&PM increased the number of base units
of the Sl system to 7 by adding the mole — the famiamount of substance. Then, from 1971,
the base units of the Sl system are: the metrekitbgram, the second, the ampere, the
kelvin, the candela and the mole.

Base units play very important role in a measurdénsgstem [2, 3]. The accuracy of
representation of derived units is based on tharacg of base units representation. The base
units are sufficient to define the derived unitsgafometric, mechanical, electric, thermal,
magnetic, light, and acoustic quantities as wellh@sunits of ionizing radiation (22 derived
units with their names and symbols are listed iJ). [k can be easily understood that the
efforts of metrological institutions tend to repgat base units with a minimal uncertainty,
what always generates costs. Among 7 base uniiseipresent S| system only 3 units are
independent: the kilogram, the second, and theirkeRour remaining units: the metre, the
ampere, the candela and the mole are derived frimgr&m and second (see Fig. 1).

An advantage of a system of measures are mutugtiores between of quantities. In a
system the units of particular physical quantitiesy be represented and defined by units of
other quantitiesk.g this way the ampere, the measurement unit otredexurrent, may be
defined by measuring force and length. The onlyehast of the Sl system with no link to
other base units is the kelvin.
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The possibility or even necessity of revising digifoms of some of the base units of the
present Sl has been discussed over the past 1. yidar discussions concern redefinition of
the four base units: the kilogram, the ampere kéiein and the mole. Especially, there is a
necessity to redefine the kilogram. At present ahly kilogram is defined in terms of a
material artifact — the international prototypetbé kilogram. Taking advantage of recent
achievements of physical science in metrology maassible the build of quantum standards
of units which use fundamental physical constantt@mic constants.

IR
R

Fig. 1. Sl base units.

A definition of the metre is based at present andbnstanty, — the velocity of light in
vacuum. Definitions of the volt and the ohm use Bt@nck constanth and the elementary
electric chargee. Quantum standards of the volt and of the ohmaipensing the quantum
phenomena: the Josephson effect and the quanturefféait, respectively.

Composition of the set of the base units in thasSdiscussed as well. Proposals were
published to replace the ampere by the volt andk#éiein by the joule. The proposal of
replacing the kelvin, unit of temperature, by tbelg, unit of energy was presented in papers
[4, 5]. Numerous arguments are presented in fatauoh changeThe set of base units
should comprise the measurement units of physigahtfies, which are the most important
for human beings,e.g applied in trade. Therefore, among base unitgethare the
measurement units for length (metre), mass (kilmyrand time (second). Because energy is
also the subject of common trade exchange on a kggle, the measurement unit of energy
(joule) and the accuracy of its standardizationehagreat effect on trading and commercial
activity. Energy is perhaps the most universal galsquantity in nature. One of the
formulations of the first thermodynamics principleads: “The quantity of energy in the
universe is always constant”. Different forms oérgy: mechanical energy or work, thermal
energy, electric energy and nuclear energy, enaloiial comparisons of the standards of
mechanical quantities, thermal quantity standaedsctric quantity standards and mass
standards, as well as comparing them to the stdrafagnergy measurement unit. As far as a
limit resolution of measurements is concerned, weally have to take into consideration
energy changes affecting (influencing) the measgusensor. Energy is one of four physical
guantities occurring in inequalities describing wuan limits of measurement resolution,
according to the Heisenberg uncertainty princijletee others quantities are: time, length
(for position) and momentum. So far the idea ofaeipg the kelvin by the joule has not been
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supported by many metrologists. Replacing the aenpgrthe volt is discussed in paragraph

4.2.

Redefinitions of the S| base units have been dismlisat the 92 Meeting of the
International Committee for Weights and Measuré@®® and during the $3CGPM in 2007
(the last General Conference). In its"IResolution “On the possible redefinition of cemtai
base units of the International System of Unit&’ #8" General Conference considefait
- “that, for many years National Metrology Institutes well as the International Bureaiu

Weights and Measures (BIPM) have made consideddets to advance and improve

the Sl by extending the frontiers of metrology lsattthe Sl base units could be defined in

terms of the invariants of nature — the fundamepitgsical constants,

— that, of the seven base units of the SI, only tikegkam is still defined in terms of a
material artifact — the international prototype tbe kilogram (Qd CGPM, 1889, %
CGPM, 1901) and that the definitions of the ampemele and candela depend on the
kilogram, ...,

— the many advances, made in recent years, in expetsimwhich relate the mass of the
international prototype to the Planck constant the Avogadro constai, ...,

— initiatives to determine the value of a numberedévant fundamental constants, including
work to redetermine the Boltzmann constant

— that as a result of recent advances, there aréfisggrt implications for, and potential
benefits from, redefinitions of the kiIo%ram, thapere, the kelvin and the mole ...".
Following the above arguments, the™2General Conference recommended in th& 12

resolution:

“pursue the relevant experiments so that the latesnal Committee can come to a view

on whether it may be possible to redefine the kdog the ampere, the kelvin, and the

mole using fixed values of the fundamental constattthe time of the #4General

Conference (2011),

— should, together with the International Committés, Consultative Committees, and
appropriate working groups, work on practical wafsealizing any new definition based
on fixed values of the fundamental constants, peepanise en pratiquéor each of them,
and consider the most appropriate way of explaitiiegnew definitions to users ...".

2. Units of measure based on fundamental physicabostants

Fundamental physical constants are universal amdriant. Therefore they are good
references for units of system of measure. If wad#el to create a system of units based on
fundamental constants, the problems to be solvedwahich of many physical constants
should be taken for such system and how should libeydefined. Almost 180 years ago, in
1832, in his dissertation “Die erdmagnetische Keft ein absolutes Mal3 #akgefihrt”
Carl Gauss proposed a coherent measurement sy$tenit® containing the units of meas-
urement for: length, mass, and time. Magnetic prtegse of the Earth were used for defining
the units in this system. Some years after thatmtequantities were included into the system
proposed by Gauss and Weber. A similar proposalsofg physical constants for defining
measurement units was made by J.C. Maxwell. Riclk@yghman stated that in quantum
electrodynamics there are only two physical cortstanprinciple, and a major part of other
constants should result from those two [6]. Botlstants are electron parameters: the
elementary chargeand the rest masg. of the electron. Now we come back to these ideas.

The simple system of units based on fundamentadtaats was proposed by Mili al
[7]. “The International System of Units, the Slih& system of units scaled so that:

1. ground state hyperfine splitting transition fregcy of the caesium 133 atom
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Av (PCs)ysis 9 192 631 770 hertz;
speed of light in vacuulyis 299 792 458 meters per second;
Planck constaritis 6.626 0693 x 18" joule second;
elementary chargeis 1.602 176 53 x 18 coulomb;
Boltzmann constarig is 1.380 6505 x I8° joules per Kelvin;
Avogadro constam, is 6.022 1415 x 18 per mole;
spectral luminous efficacy of monochromatic ation of frequency 540 x 1bhertz
K(Jss5) is 683 lumens per watt.
Accompanying this definition of the SI would beist lof representative units, together
with a representative list of the quantities whgakies could be expressed in those units”.
The list of units includes the metre, the kilograhe second, the ampere, the kelvin, the mole
and the candela as well as the current 22 derinéd (from the present Sl). One can note that
the proposed new Sl [7] is rather a set of phystcaistants, not a system of units. In the
proposed new Sl the units are not divided betweese loinits and derived units. “All units are
on an equal footing” [7].

In the seven definitions presented above physigastants have fixed values. The values
for some fundamental constants, necessary for méwitions of the Sl units, must be exactly
known. At present only the speed of light in vacueygts fixed as the fundamental constant,
Co = 299 792 458 m3. The other constants which are not fundamentahehathe spectral
luminous efficacy of radiation(Ass5) = 540 x 1&? Hz, and the transition frequency of
caesium 133Av (33Cs)s = 9192 631 770 Hz, are fixed as well. The valaésfour
remaining fundamental constants must be fixed fw mefinitions of the SI units. This
requirement concerns the Planck constanhe elementary charge the Boltzmann constant
ks and the Avogadro constaNk. The set of the fixed constants is not fixed am de altered.
For example, the Planck constdntnd the elementary chargecould be replaced by the
Josephson constaKt and of the von Klitzing constafk (1) in the set of fixed constants.
The two latter constants appear in quantum effautisare measured very precisely.

K = 2e/h, R« =h/e
e =2/(KyxR«), h = 2@EK)). 1)

The values to be fixed can be taken from the exoec@010 CODATA set of
recommended values (CODATA, the Committee on DateStience and Technology). The
values of fundamental physical constants (usefutife Sl) presented in the latest edition of
the CODATA set (2006) are listed below [8]. Theffati from the CODATA values from the
previous 2002 edition.

- h=6.626 068 96 x I8 Js, the relative standard uncertaintg 5.0 x 1;
e=1.602 176 487 x I C,u, > 2.5 x 10%

- kg=1.3806504 x 16°IK", u > 1.7 x 10%

— Na=6.022 141 79 x TOmol™, u, > 5.0 x 10%

- me=9.1109 382 15 x I8'kg, u, = 5.0 x 10%.

A relative standard uncertaintly of measurements of these five fundamental corstzasg
been improved continuouslg,g in 2002 there were the following values> 1.7 x 10’ for
theh, u, = 8.5 x 108 for thee, u; = 1.8 x 10° for thekg, u; = 1.7 x 10" for the mole, andi, >
8 x 10° for the electron mass.

Two physical constants with fixed values in thespra Sl, the magnetic permeability in
vacuumgp = 4rtx 10" NA2 and the molar mass of carbte, M(**C) = 12 g/mol, will be no
more fixed and no more known exactly. They canitmply measured with uncertainty.

NOoOkWN
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Fig. 2. Linking Sl base units to fundamental contt43] (values of relative standard uncertaintyoading the
2006 CODATA set [8]).

At present there are more constants-candidatasefwrdefinitions of units than necessary.
E.g the kilogram can be defined using either the édasonstanh or the Avogadro constant
Na, the kelvin can be defined either by the Boltzmeonstankg or by the molar gas constant
R - see Fig. 2.

3. The kilogram

The kilogram is still defined in terms of a matéagtifact. The definition in the SI system
reads as follows: “The kilogram is the unit of mass equal to the mass of the international
prototype of the kilogram”. The international priyfee of the kilogram (IPK) is a cylinder
with a diameter of 39 mm, it is made of an alloyatinum 90% and iridium 10%. The IPK
is kept at the International Bureau of Weights Mehsures (BIPM) at Sevres. Almost one
hundred Pt-Ir copies of the international prototgpéilogram have been made up today. Six
of these are called official copies of the IPK dwmgpt together with the IPK at the BIPM.
Eight other Pt-Ir artifacts are used by the BIPMdalibration tasks. The remaining eighty Pt-
Ir copies of the international prototype of theokitam have been distributed to national
laboratories all over the world. Copy No 51 is ubgdhe Central Office of Measures (GUM)
— the national laboratory of metrology in Poland.

The definition of the kilogram is important not gribr the unit of mass but for three other
base units, namely the ampere, the mole, and thdeta as well. Thus, any uncertainty
inherent in the definition of the kilogram is tréersed on these three units.

There are several difficulties with the presennhdtad of the kilogram. The IPK (standard)
can be used in Sévres only. The IPK can be damagegen destroyed. The IPK collects
contaminants from air, approaching 1 pug per yeamass [9]. Therefore, the International
Committee for Weights and Measures (CIPM) declaitteat, the reference mass of the
international prototype of the kilogram is that imamately after cleaning and washing it by a
specified method. The described cleaning, washmagdsying operations take a time of about
3 weeks [1]. However, the most important disadvgataf the international prototype is a
long-time drift of its mass. The international mtype of the kilogram is in service since
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1889. The second (1939-1953) and third (1989-19@2jodic verifications of national
prototypes of the kilogram have shown that the nedidke international prototype changed,
with respect to the ensemble copies, by p§@fter 100 years. It means a relative change of
5x10° per 100 years. The reason of this effect is unkndle changes of the masses of Pt-
Ir artifacts with respect to fundamental constdrats been obvious after the third verification
period. Thus, the definition and the standard ofsnaust be altered. After many proposals
and discussions a possible new definition of thegkam will be related to one of the two
fundamental constants, namely: the Planck conktanthe Avogadro constaila.

In 2007 the Consultative Committee for Mass ancafeel Quantities at the CIPM (fLO
meeting of CCM) discussed new definitions of theddiam and the mole. There were 7 new
definitions of the kilogram, each of them relatesatphysical constant (to one or many). All
seven presented definitions have been still diszlss
1. The kilogram is the mass of a body whose Comfreuency is 1.356392... x Tthertz

exactly [10].

2. The kilogram is the mass of a body whose de [gr@fpmpton frequency is equal to
exactly [(299 792 45%6.626 0693) x 13%] hertz [7].

3. The kilogram is the mass of a body whose egentaénergy is equal to that of a number
of photons whose frequencies sum to exactly [(Z® &58/(66 260 693)] x 18 hertz
[7].

4. The kilogram, unit of mass, is such that then€aconstant is exactlly = 6.626 0693 x
10734 Js [7].

5. The kilogram is (6.022 1415 x %®.012) times the rest mass of tHf€ atom in the
ground state [11].

6. The kilogram is (6.022 1415 x2[®.012) times the rest mass of a particle whosaticme
energy equals that of a photon whose frequency is:

[0.012/(6.022 1415 x ) x 299 792 45866 260 693 x 10%] hertz [11].

7. The kilogram is 1.097 769 24 x*3@mes the rest mass of the electron [12].

The definitions (1-3) use formulas of quantum meatsand two fundamental constants:
h and co. The definition (4) is very simple but its realimam is very far from a practical
standard. Physical interpretation of these defingi (1-4) is difficult. At the 10 CCM
meeting (2007) E. Williams presented the followexplanation of the definition (4): “The
kilogram is the mass of 6.022 1448.0°° idealized atoms, each of these atoms having the
mass such that the Planck constant, the most iaocbnstant in quantum mechanics, has
the specified value of 6.626 0683.0°* Js” [13]. This explanation is little helpful for
understanding of this definition.

The Compton wavelengthc ¢ and the Compton frequency . of the electron, mentioned
in the definitions (1, 2), are given by formula$ éd (3).

Ac.e=himecy, (2)
Vce=ColAce = Co’me/h. ®3)

Should we put a mass of 1 kg instead of the eleatrass into the formula (3), we obtain
the Campton frequency ot (1 kg) =c,’mh = 1.356 x 168° Hz which appears in the first
definition. Such extremely high frequency of°4(Hz has no practical meaning. The
definitions (5-7) are related either to the masshefcarbon atom (5, 6) and the Avogadro
constant or to the mass of the electron (7). Edclhe definitions (5—-7) describes the
kilogram as a mass-times larger than the mass of a particle. A stethadaass defined this
way could be better understood than the mass esgatas frequency units.

The CCM (2007) considered all these seven defmstiaf the kilogram. Arguments for one
from the definitions (5—7) are as follows. “Thedgtam mass is a classical, macroscopic
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quantity, whereas Compton frequency and Planck taohgdescribe quantum mechanical
effects. How the mass of a macroscopic body (1&gklated to quantum mechanics is not
clarified and experimentally proved” [12].

4. New definitions of the ampere, kelvin and mole
4.1. The ampere

In the present SI: “The ampere is that constameouiwhich, if maintained in two straight
parallel conductors of infinite length, of negligbcircular cross-section, and placed 1 m
apart in vacuum, would produce between these cadadua force equal to 2 x T0newton
per metre of length”. The Consultative Committee Etectricity and Magnetism (CCEM) at
the CIPM discussed redefinitions of the ampered@72and 2009 [14]. The recommendation
E1 (2007) of the CCEM, supported by the meetinthefCCEM in 2009, reads:

1. The ampere is the electrical current equivalemie flow of exactly
1/(1.602 176 53 x 18) elementary charges per second.

The very similar definition was proposed by Millsa [7] in 2006. However the second
definition of the ampere describes the flow of p@sicharges (protons).

2. The ampere is the electric current in the dioecdf the flow of exactly
1/(1.602 176 53 x 18) elementary charges per second.

The first definition is so far the proposal fromet@onsultative Committee for Electrical
measurements (CCEM). The second definition refleébts opinion of the Consultative
Committee for Units (I. Mills is the chairman ofetlCCU). The CCEM considered also the
question what quantity should represent all eleatruantities in the set of base units of the
SI? It was not obvious that the ampere will bel stie base unit. There are two other
possibilities: the volt and the ohm. It seems thtiter the volt or the ohm could be better base
units than the ampere because volt standards amdstdndards have been used since 20
years in metrology. Assuming that the valuef ahde are fixed (such proposal is generally
accepted), so the two other physical constants) tlesephson constak; and the von
Klitzing constantRx, will be known exactly. A definition of the volan alternative base unit,
can read [12]

3. The volt is equal to the difference between ®lectrical potentials within which the
energy of a pair of electrons equals that of phetshose frequency is 4.835 978 79%10
Hz.

In a Josephson voltage standard the device is exnwath n Josephson junctions. The
standard’s voltag® depends on a radiation frequengywhich can be measured with a
relative standard uncertainty better than*40and the Josephson constdfy (4). The
Josephson voltage standards are installed in hdsdboratories all over the world.

V=nxkx (/2e) x v=nxkxK;* x v =nxk x [1/(483.5 978 79 x 16Hz)] x v,  (4)

whereV — the voltage of a Josephson voltage stanaardhe number of Josephson junctions
in a standard’s matriX — integer, the step on a voltage-current chanatiteiof Josephson
junction, v— the radiation frequency acting on Josephson ipmet

The ohm is realized by a quantum standard usingqttetum Hall effect (QHE). The
resistancéry, produced by the QHE standard, depends only oRgI{B).

R = (h/é))/i= R«i, (5)

whereRy — the resistance of a QHE standd®d,— the von Klitzing constant,— integer, the
step on the resistance-magnetic inductance chast®f the QHE sample.
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The recommendation E1 (2007) of the CCEM readst ‘ifththe concept of base units is
retained then the ampere be kept as a base unitégrurposes of historical continuity and Sl
dimensional analysis although there is no prefaakotder of traceability within electrical
units” [14]. Eventually the CCEM proposes to ledve ampere in the set of base units and to
redefine it.

4.2. Thekevin

In the present Sl “The kelvin, unit of thermodynartemperature, is the fraction 1/273.16
of the thermodynamic temperature of the triple poirwater”. Proposals of a new definition
of the kelvin were discussed during Internationghfosium on Temperature Measurements
in 2007 and after that published in [15, 16]. Tlaggr [15] has 13 authors from 13 metrology
institutions. The authors are members of the Tasdu@for SI (TG-SI) of the Consultative
Committee of Thermometry at the CIPM. The papefs 6] describe results of discussions
on the new definition. All four new definitions die kelvin use the Boltzmann constant, no
definition is related to the molar gas consfant 8.314 472 J/motK ™ (the latter is possible,
see Fig. 2).

The kelvin is the change of thermodynamic tempeedkuhat results in a change of
thermal energieT by exactly 1.380 65XXxI6%joule, wherekg is the Boltzmann constant.

1. The kelvin is the change of thermodynamic temajuee at which the mean translation
kinetic energy of atoms in an ideal gas at equilibris exactly (3/2)x1.380 65XXx 16’
joule.

2. The kelvin is the change of thermodynamic temfpee at which particles have an
average energy of exactly (1/2)x1.38 65XX*Efbule per accessible degree of freedom.

3. The kelvin, unit of thermodynamic temperatusesuch that the Boltzmann constant is
exactly 1.380 65XXx1%>joule per kelvin.

The XX in the above definitions are the appropridigits of the Boltzmann constant,
according to the current CODATA set. What defimtwill be recommended? “... the TG-SI
is recommending the explicit-constant definition) (decause it is sufficiently wide to
accommodate future developments and does not Ewpispecial primary thermometer for
realizing the kelvin. Should the CCU (Consultatvemmittee for Units at the CIPM) decide
to adopt explicit-unit definitions for the kilograrthe ampere, and the mole, then the second
option of the TG-SI would be the formulation (1) tbe kelvin in order to be in line with the
other new definitions” [15].

However Kilinin and Kononogov [17] see that the neée&finition of the kelvin using the
Boltzmann constant “is not advisable in view of tpeesent-day level of accuracy and
reliability of determination of the value of Boltamn constant”.

The new defined kelvin can be more useful for measents of thermal properties of
materials in nanotechnology, see [18].

4.3. Themole

An amount of substance (system) is specially ingsarfor chemistry. For analyses of
chemical processes and reactions being made byistsemumber rations of particles are
necessary. Thus the mole, the unit of amount o$tamoe, should be defined without using a
unit of the mass. The definition in the presenteslds: ,The mole is the amount of substance
of a system which contains as many elementaryientits there are atoms in 0.012 kilogram
of carbon 12. When the mole is used, elementatjieimust be specified and may be atoms,
molecules, ions, electrons, other particles, ocifipel groups of such particles”. At the™10
meeting (2007) the CCM proposed the following nefirdtion of the mole.
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1. The mole is the unit of amount of substances lequal to 6.022 1415 x ¥omor™
specified identical entities. The entities may banes, ions, molecules or other particles
[10].

The definition of the mole proposed in the papégrig7similar to the previous one. In the
definition (2) authors described the particles akerhentary entities” instead of “identical
entities” what is in the definition (1).

2. The mole is the amount of substance of a syshamcontains exactly 6.022 1415%310
mol™ specified elementary entities, which may be atamsecules, ions, electrons, other
particles or specified groups of such particles [7]

According to the new definitions the amount of sabsen does not refer any longer to the
unit of mass. The amount of substance can be theschy a formula (5).

n Gaumber of molecules in a sample).022 1415 x 1%. (5)

Leonard published some comments and critical resnadkcerning the definitions of the
mole presented above [19, 20]. He introduced himsarks assuming the total amount of
substancen(S) and the corresponding number of the entib#€S). The number-specific
amount of substance €S)N(S). He has proposed “using the name entity (plmalities)
and symbol ent for this fundamental physical inmatiand formally adopting it as an atomic-
scale unit in use with SI...” [19]. Because the prgmb new unit, entity, is reciprocally
related to the Avogadro constawyt, the amount-specific number of entitidg, = N(S)h(S) =
enf?, this proposal has been not accepted by physidikes Leonard's comment reads: “The
proposals independently redefining the mole (bynfixthe Avogadro numbe#dy) and the
kilogram (by fixing the Planck constant) while keepthe’C-based definition of an atomic
mass unit, the dalton (Da), violate the fundameeahpatibility condition stemming from the
mole concept. With the mole and kilogram definedejmendently, ifAy has an exact value,
the dalton should be determined by the compatjbiindition, Da = (10/Ay) kg, exactly. “
The correction factor, proposed in [7], for fulfi¢ the condition for the present definition of
the dalton, Da =m, (*3C)/12 “create a degree of complexity that is congdyeunwarranted,
..."”, wherem, (**C) is the atomic mass of carbti) [20].

5. The discussion

It this paper proposals for new definitions of these units of the Sl system are presented.
Each new definition of the base unit is relatedne or many physical constants. The newly
defined units are universal and invariant like thedamental physical constants used for
defining them.

However the new definitions of the base units am@mersophisticated and much more
difficult to understand than old definitions. Thegn be difficult not only for the public and
students but for technical staff as well. In maages, for the new definition of a unit there is
no link to a practical standard of the unit. Lalioris of metrology will use “old standards”
for the new defined units. For the kilogram ithe twatt balance set (it may be a sphere made
of the isotope™Si in form of a single crystal as well [9]), forettampere there are the
Josephson standard of the volt and the QHE starafdite ohm, and for the kelvin there is
The International Temperature Scale of 1990. Samberhtories have established a set-up
with the watt balance[21]. Even more results witle tvatt balance set-up were recently
published by NIST and NPL. Unfortunately these itssulisagree by more than their
combined standard uncertainties so far [21].

It is a pity that from many consultative committessthe CIPM only the CCT has
indicated its preference at the list of proposals & new definition of the kelvin. Other
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committees have not finished their task: to propmse new definition for one base unit. We
can note what kind of arguments were considerelatng the problem of a set of the base
units (ampere or volt?). The ampere won “for theppaes of historical continuity” [14].

Cabiati and Bich made some remarks on the propgsamtum SI [22]. “Should the
explicit-constant definitions be adopted, the lagkwording could be compensated by
moving the focus from Sl units to Sl quantities,os® definitions might be conveniently
refined”. The new Sl gives “opportunities offerecby reference quantities different from
fundamental constants. ... such opportunities cetafyy met within the individual
metrological system of every quantity, with litilaplication for the general structure of the
SI...” [22].

We can hope that the new definitions for the basts will be accepted by a community of
metrology.
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