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The tasks of the Institute Council 
lie primarily at the strategic level. 
In addition, it is required to over-
see the corporate management 
and the Executive Board. It appoints 
the members of the Executive 
Board with the exception of the 
director, who is chosen by the  
Federal Council. 

2016 was the final year of the first period with stra-
tegic goals set by the Federal Council for METAS. 
The results are gratifying: METAS has easily 
achieved the targets. The Federal Council sets the 
strategic goals for METAS for four years at a time. 
The general direction of the strategic goals adopted 
for the years from 2017 to 2020 remains unchanged: 
METAS’s ability to fulfil successfully its task as the 
national metrology institute is to be safeguarded for 
the future.

Research and development are strategically central 
to this role. At a closed meeting in June 2016, the 
Institute Council conducted a fundamental discus-
sion on the direction of research and development 
at METAS, based on an analysis of trends and topic 
areas. The discussions focused primarily on topics 

that are or will be important to both society and 
industry in Switzerland, for which METAS sets the 
metrological requirements and for which metrology 
can generate added value. This applies not least to 
digitisation issues. 

The year gone by at METAS was notable for change 
in the Executive Board. Each of the three Executive 
Board positions was advertised and filled within the 
framework of a competitive application process. 
Since the beginning of January 2017, the Executive 
Board is once again complete with Dr. Philippe 
Richard as Director, Dr. Gregor Dudle as Departe-
ment Head Physics and Chemistry and Deputy 
Director, and Dr. Bobjoseph Mathew as Departement 
Head Legal Metrology. The members of the Execu-
tive Board have the best possible qualifications with 
which to continue the successful development of 
METAS and further consolidate METAS’s interna-
tional positioning. The Institute Council, together 
with the new Executive Board, is looking forward to 
the opportunity to exercise the strategic manage-
ment of METAS in the coming years. 

Prof. Dr. Martina Hirayama
President of the Institute Council

The management of METAS

The year gone by at METAS  
was notable for change in the Executive Board.
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METAS has completed its fourth year of operation 
as an institute, coincident with the final year of the 
first period with strategic goals set by the Federal 
Council. 

On 19 October 2016, the Federal Council adopted 
the strategic goals for METAS for the years from 
2017 to 2020. The strategic goals continue to be 
framed in such a way that METAS can successfully 
tackle the challenges of a national metrology insti-
tute and perform the corresponding duties. 

METAS faces challenging tasks in the most diverse 
areas. For instance, METAS is to continue support-
ing the innovation process and competitiveness of 
the Swiss economy systematically with expert 
knowledge and application-oriented research pro-
jects in collaboration with industry partners. It will 
therefore be incumbent on METAS to continue pur-
suing research and development, including in new 
fields; otherwise, its ability to offer new services will 
be impaired. In future, METAS will be obliged  
to generate a higher self-financing ratio: 45 percent, 

rather than 40 percent. From the 
human resources perspective, the 
recruitment of women in the pre-
dominantly tech nical and scientific 
occupational groups represented at 
METAS remains difficult. 

These are a few of the challenges 
faced by METAS. The demands placed 
on a national metrology institute are 
constantly evolving. We cannot afford to slacken our 
efforts and must remain flexible and efficient in 
order to keep pace with these demands. As I reflect 
on the successful progress in the year gone by, and 
knowing that I can tackle these tasks together with 
my colleagues in the Executive Board and the per-
sonnel at METAS, I feel very confident. 

Dr. Philippe Richard
Director

Strategic framework

The strategic goals continue to be framed  
in such a way that METAS can successfully tackle 
the challenges of a national metrology institute.
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Guiding METAS:  
The Institute Council and the Executive Board

Defining the strategic orientation
Among the Institute Council’s most important tasks 
is to define the strategic orientation of METAS, 
which it carries out in conjunction with the Execu-
tive Board. In so doing, it follows the Federal Coun-
cil’s guidelines set out in the strategic goals for 
METAS. The Federal Council, which sets the strate-
gic goals for METAS for four years at a time, adopted 
the strategic goals for the period from 2017 to 2020 
in October 2016. They are framed in such a way that 
METAS can continue to fulfil its role as a national 
metrology institute for Switzerland, that is to say, to 
provide industry, the scientific community and the 
public administration with an effective metrological 
infrastructure together with the necessary measure-
ment principles and metrological services.

The five members of the Institute Council possess 
in-depth management experience and extensive 
experience in research and development in both 
science and technology spanning many years. Its 
president is Prof. Dr. Martina Hirayama. The duties 
of the Institute Council are defined in the Institute 
Act. It applies to the Federal Council for the monies 
for services to be provided by the Federal Govern-
ment and authorises the research and development 
programme. It exercises a supervisory role with 
regard to the Executive Board and issues the per-
sonnel regulations.

At the head of METAS is the Institute Council. Composed of five members, it is responsible for 
guiding the organisation. The operative management is in the hands of the Executive Board.

The members of the Institute Council from left to right: Dr. Tony Kaiser, 
member; Prof. Dr. Ulrich W. Suter, Vice-President; Prof. Dr. Martina 
Hirayama, President; Dr. Matthias Kaiserswerth, Member; Prof. Dr.  
Thierry J.-L. Courvoisier, Member.
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Change in the Executive Board
The Executive Board is responsible for the operative 
management of METAS. It represents METAS to the 
outside. The reporting year was notable for a num-
ber of vacancies and changes in the Executive 
Board. At the end of March, the former Director,  
Dr. Christian Bock, left METAS to take up a post as 
Director of the Federal Customs Administration. 
After inviting applications, the Federal Council 
appointed Dr. Philippe Richard, up to that time  
Departement Head Physics and Chemistry at 
METAS and Deputy Director, as the new Director of 
METAS on 18 May 2016. Dr. Philippe Richard took 
up his appointment on 1 June.

This in turn necessitated further invitations for 
applications, initially for the Departement Head 
Physics and Chemistry, and then for the Departe-
ment Head Legal Metrology. Filling these posts falls 
within the remit of the Institute Council. With effect 
from 1 August 2016, it appointed Dr. Gregor Dudle, 
until then Departement Head Legal Metrology and 
Deputy Director, as Departement Head Physics and 
Chemistry. The resulting vacancy for the Departe-
ment Head Legal Metrology was successfully filled 
at the November meeting of the Institute Council: 
the Institute Council appointed Dr. Bobjoseph 
Mathew, whose career includes many years’ manage-
ment experience in telecommunications compa-
nies, as the new head of this departement.

With effect from the beginning of January 2017, the 
Executive Board of METAS consists of Dr. Philippe 
Richard, Director, Dr. Gregor Dudle, Departement 
Head Physics and Chemistry and Deputy Director, 
and Dr. Bobjoseph Mathew, Departement Head 
Legal Metrology.

The Executive Board of METAS as of January 2017 (from left to right):  
Dr. Gregor Dudle, Dr. Philippe Richard, Dr. Bobjoseph Mathew.
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Metrology
Metrology is the science and technology of making measurements 
(from the Greek word metron, meaning “measure”). Metrology is 
frequently confused with meteorology. However, these two fields are 
clearly distinct. Meteorology is the study of weather phenomena 
(from the Greek word meteoros, meaning “raised from the ground”).

Measurement  
for industry and society: 
The role of METAS

Progress demands precision
Reliable manufacture and monitoring is only possi-
ble with the aid of accurate measuring systems. 
New scientific and technological developments are 
therefore dependent on constantly evolving metro-
logical principles and processes. Important branches 
of the Swiss economy such as micro and medical 
technology or applications such as measuring and 
control procedures call for measuring methods 
with an accuracy that may lie in the order of mil-
lionths of a millimetre.

METAS is the Swiss national metrology institute. It 
serves as the Federal centre of competence for all 
issues related to measurement and for measuring 
equipment and measuring procedures. Through its 
activities in research and development and its 
range of services, METAS is instrumental in ensur-
ing that measurements can be performed in Swit-
zerland at the level of accuracy demanded by indus-
try, research, administration and society.

Authoritative reference standards
METAS realises the Swiss reference standards, 
ensures their international recognition and dissem-
inates them with the requisite degree of accuracy in 
each case. In this way, it provides industry and soci-
ety with a basic metrological infrastructure that is 
important wherever measurements are made.

METAS oversees the market launch process, use 
and control of measuring equipment in the retail 
trade, traffic, public safety, health and environmen-
tal protection. It makes sure that the measurements 
required for the protection of people and the envi-
ronment can be carried out correctly and in the 
prescribed manner.

Wabern, the place with the most accurate measurements 
in Switzerland. Here the Federal Institute of Metrology 
METAS is at home – the metrological reference centre  
of Switzerland.
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METAS keeps up with scientific and technological 
developments in order to maintain its place at the 
cutting edge. It is engaged in research and develop-
ment with a view to improving measuring stations 
and metrological services. It regularly reviews its 
range of services and adapts it to market needs.

The place with the most accurate measurements in Switzerland:  
at METAS in Wabern.
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Measurement projects: 
METAS research  
and development

suitable reference measurement device in order to 
ensure traceability to the International System of 
Units (SI). METAS is therefore able to calibrate field 
probes for the measurement of 4th generation (LTE) 
mobile phone antennae.

Graphene
Electrical units play a key role in industrial, scientific 
and technological applications because, sooner or 
later, the measurement of virtually all other measur-
ands is dependent on electrical measurements. Two 
electrical quantum effects, the Josephson effect and 
the Quanten-Hall effect (QHE), form the basis for 
the realisation of the electrical units. The QHE can 
also be realised in graphene, a two-dimensional 
form of carbon discovered ten years ago. Studies 

In 2016, METAS participated in the EMPIR pro-
gramme with project submissions on the key topics 
“Environment”, “Energy” and “Pre-normative”. Ten 
project submissions were successful. The success 
rate of 67 percent was well above the average. 

Measuring mobile phone radiation reliably
Demands on data transmission rates in mobile 
phone networks are constantly increasing. The 
number of mobile phone systems is rising accord-
ingly. Moreover, existing systems are being up-
graded to reflect the latest technological develop-
ments. Radiation exposure is increasing in line with 
the number of systems, and it is essential to ensure 
that the prescribed limits are not exceeded. The 
threshold values for electromagnetic radiation field 
strength in Switzerland lie below the customary  
international threshold values. Mobile phone base 
stations are not permitted to exceed these values 
even with maximum data traffic and maximum 
power. Sophisticated measurement procedures are 
needed to ensure reliable monitoring. In order to 
enable a measurement made in the field to be  
extrapolated to a system’s maximum field strength, 
selective measurement procedures are employed 
that are capable of distinguishing between the dif-
ferent channels of the wireless signal. As part of the 
EMRP “MORSE” project (Metrology for optical and 
RF communication systems), METAS developed a 

METAS mainly conducts its research and development 
activities as part of the European metrology research 
and development programmes (EMRP and EMPIR).

EMRP and EMPIR
The EMRP research programme (European Metrology Research and 
Development Programme) and the follow-up programme EMPIR 
(European Metrology Programme for Innovation and Research) 
were developed by EURAMET, the European Association of National 
Metrology Institutes, and the EU commission. Their goal is to coor-
dinate the research conducted by the national metrology institutes 
more effectively and to strengthen metrological collaboration.
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show that graphene may soon replace traditionally 
used gallium arsenide structures, with a probable 
reduction in the cost of realising the QHE. In the 
EMRP “GraphOhm” project, METAS conducted 
investigations into the alternating current proper-
ties of the QHE in graphene. A fundamental under-
standing of these properties is needed if the quan-
tised Hall resistance observed in graphene is to be 
employed as a reference for impedance measure-
ments. The results are promising and pave the way 
for an improved impedance standard that is based 
on natural constants. Calibration of field probes for the measurement of mobile phone antennae.
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Measurement in the service  
of product development: 
Cooperation projects with 
industry

eye, the process is controlled and monitored by two 
microscope cameras. The aligned sensor is then 
pressed against the scales in a controlled manner. 
The highly sensitive balance had to be modified by 
the manufacturer for this special application. It was 
possible to achieve and even exceed the accuracy 
demanded of within one percent. With the new 
measurement system, METAS is now able to cali-
brate microforce sensors traceably for the benefit of 
micro and nanotechnology applications.

The scientific and technical know-how accumulated 
by METAS may be used by industry not only in the 
form of calibration and measurement services but 
also directly for product and process development. 
This makes METAS an attractive potential collabo-
ration partner in the most diverse areas. Through 
their services, the METAS laboratories are in close 
contact with measurement engineers and develop-
ment departments in industry. The collaboration 
with industry in the form of innovation projects is 
being expanded. Since 2013 ten project proposals 
have been approved by the to KTI.

Measuring forces in the micro range
Micro-electromechanical sensors and systems 
(MEMS) enable innovative new products with 
potential applications in robotics, the watchmaking 
industry and medicine, among others. Many of the 
MEMS sensors measure tiny forces. A traceable 
calibration that is based on the International Sys-
tem of Units (SI) and covers the entire measure-
ment range is a prerequisite for the reliable charac-
terisation of these sensors. To support a Swiss 
manufacturer, METAS has developed, as part of a 
KTI project, a system to measure very small forces. 
These are forces ranging between 1 micronewton 
and 50 millinewtons (by way of comparison: a force 
of one micronewton is equivalent to the lifting force 
of a fruit fly). 

At the heart of the measuring station is a high-pre-
cision balance functioning in accordance with the 
electromagnetic force compensation principle. It 
measures the force acting upon it. A three-axis 
robot is used to align the sensor to be calibrated to 
the scales. Because this is invisible to the human 

METAS is a research partner of the Commission for Tech-
nology and Innovation (KTI). Companies can thus make 
use of METAS’s research and development expertise for 
their own innovations and developments and carry out 
projects in application-oriented research and development 
in conjunction with METAS.
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Traceable calibration of sensors for minute forces.

Alignment of research and development
The research and development of METAS focuses 
on projects the results of which are, on the one 
hand, directly required by the public administration 
and by politics to carry out their tasks and, on the 
other, by the Swiss economy and the research com-
munity to provide an internationally recognised 
metrological infrastructure and specific metrolo-
gical services.
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Accurate liquid dispensing  
in medical technology:  
Metrology for industry

lated in the development of the new measurement 
equipment. The measuring principle is essentially 
based on a flow generator, based itself on a motor-
ised syringe pump built in-house, and a dynamic 
weighing, monitored by various temperature and 
pressure measurement devices. After a construc-
tion time lasting around five months, a complete 
system including control and data analysis software 
was delivered to the customer. Today, its suitability 
for daily use has been tested at True Dyne Sensors 
AG, a subcompany of Endress + Hauser, to their 
complete satisfaction.

METAS provides numerous calibration, measure-
ment and testing services for the economy. In 2016, 
nearly 4300 calibration certificates and inspection 
reports were issued, generating revenues of just 
under 5 million Swiss francs. This represents an 
increase of 14 percent over the preceding year. The 
most important customer segments are the engi-
neering, electrical, metalworking and watchmaking 
industries, as well as the medical and communica-
tions technologies. 

Development of new measurement capabilities…
In order to satisfy the growing demands of custom-
ers, METAS is constantly expanding its measure-
ment capabilities: through increases in the mea-
surement range, in measurement accuracy or in the 
level of automation. Recently, for example, the 
measurement range for small flow rates was 
expanded downwards to a flow rate of a tenth of a 
microlitre per minute with the construction of the 
“Milliflow” and “Microflow” systems. This equates 
to approximately one drop in eight hours. Ultra-low 
flow rates are especially important in medical tech-
nology (drug delivery) and in chemistry for sub-
stance dosing. Substantial support in the develop-
ment and validation of the newly developed 
measurement equipment at METAS was provided 
in the form of a European research collaboration. 

… also benefits industrial customers
As one of the leading manufacturers of flow mea-
suring instruments, the Swiss company Endress + 
Hauser expressed great interest in the METAS 
development because they wanted to expand their 
range for the traceable measurement of ultra-low 
flow rates. Endress + Hauser awarded METAS a con-
tract to design a complete system, to defined spec-
ifications, for the measurement of small mass flow 
rates from 10 microlitres per minute to 25 millilitres 
per minute. METAS was able to build this measure-
ment system by drawing on the know-how accumu-

With its services, METAS helps numerous companies  
in various economic sectors in Switzerland to perform 
correct measurements. Thereby ensuring that they  
can satisfy the quality requirements that are imposed  
on their products.



15

METAS in 2016

Measurement equipment for measuring the most minute flow rates.

METAS provides industry with diverse measure-
ment and testing services. In addition, it can help 
industrial companies measure accurately and 
expand their measurement capabilities through 
know-how transfer and the sale of highly specialised 
measurement equipment. 
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Measurement for Swiss 
time: Counting minute 
fractions of a second

with other metrology institutes. Thanks to geosta-
tionary satellites, it is possible to compare time-
scales and frequencies over great distances at the 
highest level. Comparisons of this type demand 
sophisticated, to some extent “predictive” algo-
rithms, since the deviation between UTC(CH) and 
UTC is only ever known retrospectively, around 2 
weeks later. The comparisons show that Swiss time 
never deviates from coordinated universal time by 
more than a few billionths of a second. 

Maximum precision
METAS also carries out cutting-edge research in the 
field of high-precision time measurement: the 
FOCS (Fontaine Continue Suisse) primary fre-

Switzerland is part of the Central European time 
zone. This is legally stipulated. Central European 
time corresponds to coordinated universal time 
(UTC) plus one hour. This raises the question as to 
what exactly the role of the METAS time laboratory 
is if coordinated universal time is adopted anyway. 
Without the realisation of the time by the national 
metrology institutes, it would be impossible for 
coordinated universal time to exist. It is determined 
by the International Bureau of Weights and Meas-
ures in Paris using a weighted average of data from 
around 350 atomic clocks in 60 time laboratories 
across the globe. In this way, METAS also makes a 
contribution to a globally valid time with its atomic 
clocks. 

Well-protected time laboratory
In a well-protected laboratory with an emergency 
power supply, METAS operates a group of caesium 
atomic clocks and a hydrogen maser, a highly accu-
rate frequency standard, that together form the 
most stable possible time base. This time base, 
known as UTC(CH), is available in the form of a 
real-time electronic signal and is used to dissemi-
nate the unit second for internal and external cus-
tomers having their time and frequency measuring 
instruments calibrated. The alignment of Swiss 
time UTC(CH) with coordinated universal time 
takes place via satellite-based time comparisons 

METAS has been mandated to promulgate the Swiss 
legal time. To perform this task, it maintains a labora-
tory with highly accurate time measuring equipment; 
moreover, METAS ensures alignment with coordinated 
universal time.

Atomically defined second
The unit of time, the second, was originally defined by means of the 
Earth’s rotation on its axis, the duration of an average solar day. The 
rotational speed of the Earth is not absolutely constant however, 
with resulting minor variations in the length of a second. Because 
technical and scientific applications are dependent on an extremely 
consistent measurement of time, a new definition of the unit of 
time was introduced in 1967: The second has been defined since 
then in terms of an atomic process, a transition between energy 
levels in the caesium atom.
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Measuring time with the utmost precision:  
the primary frequency standard FOCS.

quency standard developed within the framework 
of a collaboration with the University of Neuchâtel 
is ranked among the most accurate caesium atomic 
clocks in the world: it deviates by just one second 
from the exact time over 30 million years. In the 
near future, FOCS is also to be used for the defini-
tion of the international atomic time, which forms 
the basis for coordinated universal time. 

Absolute precision in the measurement of time and 
frequency is not an end in itself: the more accurately 
frequencies can be realised and used to carry out 
time measurements, the greater the accuracy of 
satellite navigation systems, among other things. 
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Metrology in the service  
of energy supply:  
Measuring electrical energy

which is itself dependent on the extent of the 
non-linear consumption, other consumers within 
the distribution grid may be interfered with or even 
damaged. Inverters represent another significant 
source of contamination in the distribution grid. 
They are used to convert direct current such as that 
generated by photovoltaic systems, into alternating 
current for the grid. The demand for grid quality 
analysers is growing strongly, and METAS is receiv-
ing more and more requests to undertake certifica-
tion in accordance with the applicable standards. 

On 9 December 1916, the Federal Government reg-
ulated the use of electricity meters for the first time 
when it approved the enforcement ordinance on 
official testing and marking of electricity consump-
tion measurement devices. The supervisory activi-
ties assigned to the Federal Office of Weights and 
Measures. At the time, it was a matter of approving 
the introduction of electricity meters to the market 
and their regular verification in order to safeguard 
the trust of all involved in the billing of electricity 
consumption. In addition to electricity meters, this 
applied to measurement transformers, meaning 
transformers with an accurately known transforma-
tion ratio for measuring purposes. Measurement 
transformers make it possible to measure high-volt-
age or high-current electrical energy by stepping 
down these values in such a way that they may be 
read with conventional electricity meters. Today, 
more than 5 million meters are recorded and mon-
itored through legal metrology. METAS has assigned 
the technical monitoring of all meters on the market 
to verification laboratories. These laboratories often 
belong to electricity companies. Because of their 
large numbers, the electricity meters are divided 
into batches corresponding to a type, and the veri-
fication is carried out on statistically selected ran-
dom samples. 

Electrical energy quality demands  
great commitment
The marked increase in consumer devices based on 
semiconductor technologies is leading to unwanted 
repercussions in the electricity grid. This is because 
these devices represent so-called non-linear loads. 
Whereas the fundamental oscillation of the supply 
network has a frequency of 50 Hertz, these con-
sumer devices produce harmonics with a multiple 
of 50 Hertz and send these back into the grid. This 
creates a disturbance in the local distribution grid. 
Depending on the strength of the phenomenon 

METAS supports players in the electricity market by 
providing various services associated with electrical 
energy: on the one hand with approvals and market 
surveillance, on the other with projects to determine the 
quality of the electricity supplied to customers and to 
monitor the electricity grids.
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Test console in the Electrical Energy and Power Laboratory.

A stable grid without interruptions: a challenge
A major power outage would have disastrous 
effects on our society. In order to know the stability 
of the grid at all times, the operators implement 
phasor measurement units at various neuralgic 
points in the power grid, enabling continuous mon-
itoring of the grid status. METAS has been assigned 
the task of developing facilities for the calibration 
of measurement devices of this type.
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METAS – and thus Switzerland – is well represented in the international metrology organisations. 
In particular, METAS plays an active and shaping role in the European association EURAMET.

Measurement across borders:  
International metrology organisations

Important technical committees
The organs of the Metre Convention are the guard-
ians of the system of units. The executive organ of 
the Metre Convention is the International Commit-
tee for Weights and Measures (CIPM). The Director 
of METAS, Dr. Philippe Richard, is a member of 
CIPM. Great importance is attached to the Comités 
consultatifs of CIPM. The Comités consultatifs, each 
of which is responsible for a specific subject area, 
are where the actual scientific and coordinating 
work of the international collaboration in metrology 
is carried out. METAS participates in many Comités. 
METAS was especially involved at the meeting of 
the “Comité consultatif des unités” (CCU), in which 
topics related to the redefinition of the units of the 
International System of Units (SI) were addressed.

Active in EURAMET
METAS plays an active and shaping role in 
EURAMET, the European Association of National 
Metrology Institutes, and participates in both the 
technical and executive committees. Dr. Beat Jeck-
elmann, Chief Science Officer of METAS, has been 
Chairperson of EURAMET since June 2015. He will 
continue to exercise this office until mid-2018. 
METAS also provides the chair of the Metrology in 
Chemistry technical committee in the person of  
Dr. Hanspeter Andres, Section Head Analytical 
Chemistry.

These and other commitments in specialised inter-
national metrology organisations are not least an 
expression of the high regard in which METAS and 
its personnel are held internationally as competent 
and dependable partners.

International collaboration is indispensable in the 
field of metrology. It has been vital in replacing the 
multitude of co-existing measurement units and 
regionally applicable systems of units by the glob-
ally applicable International System of Units (SI). 
The basis of the SI is the Metre Convention, an 
international treaty dating from 1875.

International collaboration: EURAMET workshop in Berlin.
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Regulating measurement:  
Legislation concerning metrology
Since 1 October 2016, evidential breath alcohol analysers have been used in police roadside  
alcohol testing. METAS prepared the legal provisions required for this in the FDJP ordinance  
on breath alcohol test devices.

Testing of breath alcohol analysers.

In June 2012, the Federal Assembly approved the 
road safety action programme “Via Sicura”. As part 
of this programme, the evidential breath alcohol 
test was introduced on 1 October 2016. A blood test 
is now only required as evidence of drink-driving in 
exceptional circumstances.

Breath alcohol analysers
Breath alcohol test devices are subject to the provi-
sions of the Metrology Act and associated ordi-
nances. The full details are set out in the FDJP ordi-
nance on breath alcohol test devices.

The breath alcohol analysers with which the eviden-
tial breath alcohol tests are carried out, must meet 
more stringent requirements than the breath alco-
hol testers that have been used for many years. For 
example, the requirements demand redundancy. 
This means that every measurement value from the 
analyser must be confirmed immediately at the 
time of collection by a suitable independent mea-
su rement procedure.

In 2015, the FDJP ordinance on breath alcohol test 
devices established the necessary groundwork to 
enable the police corps to purchase the new analys-
ers in good time. The legal basis for their use was 
then created in the ordinance, with effect from 
1 October 2016. METAS prepared these FDJP pro-
visions, in line with its statutory remit.
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Ensuring dependable  
measurement:  
Market surveillance

lar, contact is made with the manufacturer con-
cerned and endeavours are undertaken to find an 
acceptable solution with which to rectify the 
non-conformities.

Meters and bottles
On the other hand, market surveillance also car-
ries out proactive checks, each of which is aimed 
at specific key areas. Every year, the Federal 
Department of Justice and Police draws up a mar-
ket surveillance programme for measuring instru-
ments and pre-packaged products. The basis on 
which the particular key areas are chosen is pro-
vided by the results of the monitoring carried out 
in previous years and the reports received.

Measurements in the retail trade and road traffic, 
in the service of health, public safety and the envi-
ronment should be carried out correctly and in com-
pliance with the applicable laws and regulations. To 
ensure compliance, inspections are conducted 
within the framework of legal metrology. The best-
known of these inspections is the testing of the 
measurement stability of a measuring instrument, 
for example by means of verification. This involves 
verifying that a measuring instrument is still per-
forming reliable measurements. However, it is also 
important to prevent unfair practices in the market-
ing and sale of measuring instruments. The role of 
market surveillance is to ensure that measuring 
instruments on the market have passed the pre-
scribed conformity assessment correctly and thus 
satisfy the regulations.

Reports and programme
Market surveillance makes it possible to take action 
against unfair trade practices both in Switzerland 
and abroad. Responsibility for market surveillance 
in the area of measuring instruments lies with 
METAS in collaboration with the legal metrology 
enforcement bodies. Checks are carried out to 
ensure that the provisions set out in the relevant 
directives are adhered to by manufacturers and by 
those launching the instruments on the market. 
Monitoring is not confined to Swiss products, but 
also covers measuring instruments imported from 
EU or other countries. For this reason, it is impor-
tant that a mutual exchange of information takes 
place between the market surveillance authorities 
in the various countries. 

On the one hand, market surveillance responds to 
reports of suspected non-compliance. METAS 
receives information regarding the sale of non-con-
forming measuring instruments primarily from 
cantonal enforcement bodies in the metrology area, 
but also from competing manufacturers as well as 
from private individuals. Incoming reports are 
examined and acted upon, if necessary. In particu-

Only measuring instruments which meet the legal 
requirements should be allowed on the market.  
Compliance is checked within the framework of so-called 
market surveillance. This pursues complaints and  
also carries out targeted checks in specific key areas.
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Market surveillance: checking measuring container bottles.

In years gone by, for example, checks have been 
carried out on types of electricity meter, current and 
voltage transformers, metrological properties of 
newly installed fuel pumps for petrol and diesel 
fuels prior to first calibration.

Not only measuring instruments are subject to 
checking, but also the filling quantities of pre-pack-
aged goods. Drinks and other liquids are generally 
sold in bottles which can be filled so that the con-
tents of the bottle can be determined with sufficient 
accuracy during filling (measuring container bottles). 
METAS carries out checks at the manufacturers of 
measuring container bottles at least once a year to 
ensure they satisfy the metrological requirements.
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Measurement calls  
for know-how: Indispensable 
knowledge transfer

is firmly anchored in METAS’s strategic goals and 
is practised in many different ways. For example, 
knowledge forums and project presentations are 
regularly carried out, especially on research and 
development topics. At the international level, 
knowledge transfer is practised in working groups 
or at congresses and promoted through intensive 
dialogue.

METAS has at its disposal well-equipped laborato-
ries with special measurement equipment that was 
often developed in-house, covering the most 
diverse fields. However, it can only fulfil its tasks if, 
in addition to an extensive, state-of-the-art labora-
tory infrastructure, it has the personnel with the 
necessary skills and comprehensive specialist 
knowledge. They must have the ability to continu-
ously develop measurement equipment and also to 
build up measurement capabilities in new areas. 
For a highly technical expert organisation such as 
METAS, the know-how that its workforce possesses 
is one of its most valuable resources.

Sharing and developing know-how
Know-how is one of the few resources that is 
increased, not reduced, by sharing. When know-
how is passed on, it gains a little every time. The 
value of know-how increases with the accompany-
ing use and experience. Especially in an applica-
tion-oriented technical and scientific field like 
metrology, expert knowledge largely consists of 
application knowledge, of experience in handling 
measuring instruments and factors that influence 
measurements. Knowledge replete with experience 
is indispensable, particularly for research and devel-
opment work.

Multifaceted knowledge transfer
As an organisation, METAS has a great interest in 
making the knowledge of its employees generally 
available, independent of individuals. It is particu-
larly difficult to draw on existing knowledge in an 
expert organisation characterised by the marked 
individual autonomy of its experts. The main focus 
should not be on formalised or technical knowledge 
management solutions. These are primarily aimed 
at easily documentable practices, procedures or 
organisational structures. Instead, it is personal 
knowledge, its exchange and the creation of new 
ideas that are important. Knowledge management 

The know-how that the experts working at METAS possess 
is one of its most valuable resources. Retaining, passing 
on, expanding and developing the diverse and extensive 
know-how of its workforce is thus an ongoing task.
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Whenever personnel changes occur, ways in which 
the knowledge can be transferred successfully are 
investigated. When someone was retiring, for exam-
ple, a double-staffing arrangement was found and 
remained in place over an extended period. The 
incumbent continued to work reduced hours in 
order to be able to pass on knowledge of his 
extremely detailed area gradually to his successor.

Passing on knowledge in vocational training
METAS is also committed to providing good vocational training for 
future professionals. It offers various apprenticeships in technical- 
scientific areas (physics laboratory technician, chemical laboratory 
technician, polymechanic, electronics technician, computer scientist), 
a commercial BMS internship as well as a range of university intern-
ships.

Passing on knowledge to the successor.
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Finances

Balance sheet

METAS ended the 2016 financial year with a profit of 4.1 million Swiss francs. 
Expenditures amounted to 42.5 million Swiss francs and revenues (including  
payments received) to 46.6 million Swiss francs.

(in thousand CHF) 31.12.2016 31.12.2015

Assets

Cash 15 619 12 514

Trade receivables 3 577 3 051

Receivables for research projects 1 968 1 910

Other receivables 94 67

Prepaid expenses and accrued income 784 916

Working capital 22 042 18 458

Tangible fixed assets 20 371 20 641

Intangible fixed assets 1 719 1 539

Fixed assets 22 090 22 180

Total assets 44 132 40 638

Liabilities and equity

Current liabilities on trade accounts payable 859 1 043

Liabilities in respect of research projects 2 795 2 702

Other liabilities 1 155 982

Accrued expenses and deferred income 256 130

Short-term provisions 736 663

Short-term borrowed capital 5 801 5 520

Provisions for pension fund liabilities 29 419 30 417

Provisions for service awards 1 444 1 288

Long-term borrowed capital 30 863 31 705

Net loss 0 –2 151

Reserves for fixed assets 3 413 0

Profit 4 055 5 564

Equity capital 7 468 3 413

Total liabilities and equity 44 132 40 638

METAS’s reporting is carried out in accordance with the International Public Sector Accounting Standards 
(IPSAS) and complies with statutory requirements.
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Profit and loss account

In the reporting year, METAS was able to finance 51.2 percent of its activities (preceding year: 52.1 percent) 
out of its own resources. The following means contributed to this self-financing level: fees, payments for 
taking over additional tasks and external funds.

The auditors have confirmed without reservation that the accounts were properly prepared.

The detailed, IPSAS-compliant annual accounts can be downloaded on the Internet at www.metas.ch  
or requested from METAS.

(in thousand CHF) 2016 
1.1.2016–31.12.2016

2015
1.1.2015–31.12.2015

Net revenue 46 557 46 258

Profit from sale of fixed assets 0 23

Expenditure on materials and third-party services –799 –886

Personnel expenses –27 370 –25 068

Other operating expenses –11 067 –11 112

Depreciation –3 271 –3 403

Operating expenses –41 708 –39 583

Financial revenue 7 5

Financial expenses –2 –253

Financial result 5 –248

Profit 4 055 5 564
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Telling the measurement story:  
METAS publications and papers
The research and development work is also reflected in publications and papers authored  
or presented to a live audience by METAS researchers.

In 2016, METAS personnel again pre-
sented the results of their research and 
development work at symposiums, con-
ferences and in scientific publications. 
They collaborated in specialist organisa-
tions and committees at national and 
international levels, contributing their 
know-how and experience. They made 
metrology accessible to a wide audience, 
beyond the immediate specialist circles, 
and were actively involved in courses for 
students at universities.

Measurement – a constantly  
recurring theme
METAS personnel authored 30 publica-
tions and presented more than 50 
papers in 2016. A series of lectures was 
also given as part of events held at 
METAS itself.
 
In 2016, METAS published two issues  
of “METinfo”, the technical journal for 
metrology. The articles are, as a general 
rule, written by METAS personnel. Sev-
eral “METinfo” articles were taken up by 
trade journals from different areas.

A taste of the laboratories
As in previous years, METAS took part in 
the “Mädchen – Technik – Los!” pro-
gramme during National Future Day on 
10 November 2016. It offered a group of 
girls a taste of the work and activities 
carried out in its laboratories.

Guided tours for groups of interested 
persons were again conducted in the 
reporting year. Around 20 groups total-
ling over 500 participants took the 
opportunity to glean a direct insight into 
the laboratories and the development of 
measurement equipment. Guided tours 
enable METAS to show visitors its tasks 
and activities and give them a better 
understanding.

Publications and papers
The list below provides an overview of 
the most important publications 
authored by METAS personnel and the 
papers presented by them. When giving 
the authors’ names, those of the METAS 
employees are shown in bold.

Publications: Technical articles

P. Brochard, N. Jornod, S. Schilt, V. J. Wittwer, S. 
Hakobayan, D. Waldburger, S. M. Link, C. E. Alfi-
eri, M. Golling, L. Devenoges, J. Morel, U. Keller, 
TH. Südmeyer: First investigation of the noise and 
modulation properties of the carrier-envelope offset 
in a modelocked semiconductor laser, Optics Letters 
41(14):3165 · July 2016.
A. Jallageas, L. Devenoges, M. Petersen, J. Morel, 
L-G. Bernier, P. Thomann, T. Südmeyer: Status and 
prospect of the Swiss continuous Cs fountain FoCS-
2. Journal of Physics: Conference Series 723 (2016) 
012010 (7 pp.).
A. Pogany, D. Balslev-Harder, C. F. Braban, N. Cas-
sidy, V. Ebert, V. Ferracci, T. Hieta, D. Leuenberger, 
N. A. Martin, C. Pascale, J. Peltola, S. Persijn, C. 
Tiebe, M. M. Twigg, O. Vaittinen, J. van Wijk, K. 
Wirtz, B. Niederhauser: A metrological approach to 
improve accuracy and reliability of ammonia measu-
rements in ambient air. Measurement Science and 
Technology 27 (2016) 115012 (14 pp.).
K. Thodkar, M. El Abbassi, F. Lüönd, F. Overney, Ch. 
Schönenberger, B. Jeanneret, M. Calame: Compara-
tive study of single and multi domain CVD graphene 
using large-area Raman mapping and electrical trans-
port characterization. Phys. Status Solidi RRL 2016, 
pp. 807–811.

A. Nicolet, F. Meli et al.: Inter-laboratory comparison 
on the size and stability of monodisperse and bimodal 
synthetic reference particles for standardization of ext-
racellular vesicle measurements. Meas. Sci. Technol. 
27, 2016, 035701 (16pp).
F. Overney, N. E. Flowers-Jacobs, B. Jeanneret, A. 
Rüfenacht et. al.: Josephson-based full digital bridge 
for high-accuracy impedance comparisons. Metrolo-
gia 53 (2016), pp. 1045–1053.
F. Overney, F. Lüönd, B. Jeanneret: Broadband fully 
automated digitally assisted coaxial bridge for high 
accuracy impedance ratio measurements. Metrologia 
53 (2016), pp. 918–926.
P. Richard, H. Fang, R. Davis: Foundation for the 
redefinition of the kilogram. Metrologia 53 (2016), 
pp. A6–A11.
R. Thalmann, F. Meli, A. Küng: State of the Art of 
Tactile Micro Coordinate Metrology. Appl. Sci. 2016, 
6(5), 150 (13 pp.).
R. Thalmann, A. Nicolet, F. Meli et al.: Calibration 
of surface roughness standards. Metrologia 53, 2016, 
Tech. Suppl., 04001.
M. Matus, R. Thalmann et al.: Report on Key Compa-
rison EURAMET.L-K1.2011. Measurement of gauge 
blocks by interferometry. Metrologia 53, 2016, Tech-
nical Supplement, 04003.

Publications: Conference proceedings

M. Agustoni, A. Mortara: A Calibration Setup for IEC 
61850-9-2 Test Sets. Conference on Precision Elec-
tromagnetic Measurements CPEM, Ottawa, Kanada 
2016 (2 pp).
P.S. Wright, G. Rietveld, H.E. van den Brom, G. 
Crotti, J.-P. Braun: Smart Grid Power Quality and 
Stability Measurements in Europe. Conference on 
Precision Electromagnetic Measurements CPEM, 
Ottawa, Kanada 2016 (2 pp).
A. L. Eichenberger, H. Baumann, B. Jeckelmann, 
D. Reber, D. Tommasini: The METAS Watt Balance 
MARK II. Conference on Precision Electromagnetic 
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
J. Hoffmann, M. Wollensack, J. Ruefenacht, D. Stal-
der, M. Zeier: Traceable Calibration with 1.0 mm 
Coaxial Standards. 87th ARFTG Microwave Mea-
surement Symposium, Conference Digest, 2016, 
p. 1-4.
J. Hoffmann, D. Stalder, M. Wollensack, J. Ruefe-
nacht, M. Zeier: Temperature Control of Waveguide 
Extenders. Conference on Precision Electromagnetic 
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
J. Hoffmann, D. Stalder, M. Wollensack, J. Ruefe-
nacht, M. Zeier: Considerations for Using Waveguide 
Extenders. Conference on Precision Electromagnetic 
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
F. Mubarak, J. Hoffmann: Effects of Connectors and 
Improper Mounting of Air Lines in TRL Calibration. 
Conference on Precision Electromagnetic Measure-
ments CPEM, Ottawa, Kanada 2016 (2 pp).
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C. Eiø, D. Allal, P. Huerlimann, J. Ruefenacht, S. 
Zinal: Measurement Comparison up to 65 GHz in 
Coaxial 1.85 mm Line. Conference on Precision Elec-
tromagnetic Measurements CPEM, Ottawa, Kanada 
2016 (2 pp).
B. Jeanneret, F. Overney, C. Scherly, G. Schaller: 
Josephson-Based Characterization of Analog-to-Digi-
tal Converters Using an Equivalent Time Sampling 
Method. Conference on Precision Electromagnetic 
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
K. Draxler, R. Styblikova, G. Rietveld et al., R. Kämp-
fer, C. Mester et al: International Comparison of 
Current Transformer Calibration Systems up to 10 kA 
at 50 Hz Frequency. Conference on Precision Elec-
tromagnetic Measurements CPEM, Ottawa, Kanada 
2016 (2 pp).
A. Küng, F. Meli, A. Nicolet: Calibration and correc-
tion of a 6 degree of freedom piezo driven stage. 16th 
Int. Conf. of the European Soc. for Precision Engi-
neering and Nanotechnology (euspen) June 2016, 
Nottingham, UK, 31.5.2016 (2 pp.).
F. Lüönd, F. Overney, B. Jeanneret et al.: AC quan-
tum Hall effect in epitaxial graphene. Conference on 
Precision Electromagnetic Measurements CPEM, 
Ottawa, Kanada 2016 (2 pp).
K. Thodkar, C. Schönenberger, M. Calame, F. Lüönd, 
F. Overney, B. Jeanneret: Characterization of HMDS 
treated CVD Graphene. Conference on Precision 
Electromagnetic Measurements CPEM, Ottawa, 
Kanada 2016 (2 pp).
F. Meli, A. Küng, A. Nicolet, R. Thalmann, Ch. Batta-
glia, M. Marxer, T. Jordi: Metrology on micro-spheres 
with engineered surface texture. 16th Int. Conf. of the 
European Soc. for Precision Engineering and Nano-
technology (euspen) June 2016, Nottingham, UK, 
31.5.2016 (2 pp.).

C. Mester, S. Siegenthaler: A computer-controlled 
calibrator for instrument transformer test sets. Confe-
rence on Precision Electromagnetic Measurements 
CPEM, Ottawa, Kanada 2016 (2 pp).
C. Mester, J.-P. Braun, M.-O. André: Requirements 
for an Advanced PMU Calibrator. Conference on 
Precision Electromagnetic Measurements CPEM, 
Ottawa, Kanada 2016 (2 pp).
F. Overney, N. E. Flowers-Jacobs, B. Jeanneret, A. 
Rüfenacht et al.: Josephson-Based Full Digital Bridge 
for High-Accuracy Impedance Comparisons. Confe-
rence on Precision Electromagnetic Measurements 
CPEM, Ottawa, Kanada 2016 (2 pp).
F. Overney, B. Jeanneret: Calibration of a LCR-Meter 
at Arbitrary Phase Angles using aFully Automated 
Impedance Simulator. Conference on Precision Elec-
tromagnetic Measurements CPEM, Ottawa, Kanada 
2016 (2 pp).
M. Zeier, J. Hoffmann, J. Ruefenacht, D. Stalder, M. 
Wollensack: Mechanical Aspects in mm-wave Measu-
rements. Conference on Precision Electromagnetic 
Measurements CPEM, Ottawa, Kanada 2016 (2 pp).
F. Mubarak, M. Zeier, J. Hoffmann et al.: Verifica-
tion concepts in S-parameter measurements. Confe-
rence on Precision Electromagnetic Measurements 
CPEM, Ottawa, Kanada 2016 (2 pp).

Papers (without published proceedings)

H. Andres: Standardisation of Particulate and Aero-
sol Measurements. CCQM-GAWG Workshop “Stan-
dards and Measurements for Clean Air”, Lissabon, 
14.10.2016.
K. Auderset , K. Vasilatou: Kalibrierung von optischen 
Partikelzählern. ILMAC 2016, Basel, 21.9.2016.
H. Baumann, E. E. Klingelé, I. Marson: Absolute 
Airborne Gravimetry: a feasibility study. IAG Sympo-
sium on Terrestrial Gravimetry: Static and Mobile 
Measurements, St. Petersburg, Russland, 12.4.2016.
H. Baumann, F. Pythoud, D. Blas, S. Sibiryakov, A. 
L. Eichenberger, E. E. Klingelé: Experimental assess-
ment of the speed of light perturbation in free-fall 
absolute gravimeters. IAG Symposium on Terrestrial 
Gravimetry: Static and Mobile Measurements, St. 
Petersburg, Russland, 13.4.2016.
G. Baur, K. Vasilatou: Measurement of the Number 
Concentration of Nanoparticles in Suspensions with 
the use of an Electrospray Source coupled with a 
Liquid Flow Meter and a Scanning Mobility Particle 
Sizer. European Aerosol Conference 2016, Tours, 
France, 6.9.2016.
B. Bircher: Kompetenzaufbau Computertomographie 
am METAS. Seminarvortrag; Universität Würzburg, 
Lehrstuhl für Röntgenmikroskopie, 29.11.2016.
P. Blattner: Les systèmes d’éclairages – de la chan-
delle aux LEDs. Société neuchâtéloise des sciences 
naturelles, Neuchâtel, 10.2.2016.
P. Blattner: Introduction à la normalisation. SLG Vor-
abendseminar, Lausanne, 2.6.2016.
P. Blattner: Einführung in die Normierung. SLG Vor-
abendseminar, Lausanne, 13.9.2016.
A. Buchter: Scanning Microwave Microscopy applied 
to dopant density extraction. Workshop on 3D-sta-
cked IC metrology, imec, Leuven, Belgien 15.12.2016.
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S. Dash: Approaching the Shannon Limit Through 
Constellation Modulation. Fiber Communications 
Conference, Anaheim, USA, 21.3.0216.
S. Dash: Receiver Algorithm for Decoding Constel-
lation Modulation. Signal Processing in Photonic 
Communications, Vancouver, Canada, 19.7.2016.
G. Dudle: Metrological standards. Seminar Oil and 
Gas, Endress und Hauser, Reinach, 2.6.2016.
G. Dudle: Market Surveillance. Market Access to 
Europe, The Role of Certification and Accreditation 
Programme, Shanghai, China, 28.6.2016.
W. Fasel: Grundlagen Geschwindigkeitsmessgeräte 
Gerichtsgutachten im Strassenverkehr. Frühjahresta-
gung der Europäischen Vereinigung für Unfallfor-
schung und Unfallanalyse / Ländergruppe Schweiz 
(EVU-Schweiz), St. Gallen, 21.4.2016.
M. Guillevic, C. Pascale, A. Ackermann, D. Leuen-
berger, B. Niederhauser: SI-traceable reference gas 
mixtures for VOCs and water vapour at atmospheric 
concentration produced dynamically with a portable 
generator. European Geoscience Union (EGU) 2016, 
Session AS4.15: Wien, 18.4.2016.
M. Guillevic, S. A. Wyss, C. Pascale, M. K. Vollmer, 
B. Niederhauser, S. Reimann: New SI-traceable refe-
rence gas mixtures for fluorinated gases at atmosphe-
ric concentration. EGU 2016 AS4.15, Wien (Poster), 
18.4.2016.
M. Guillevic: SI-traceable standards for water vapour, 
F-gases and VOCs at atmospheric levels. LSCE, Semi-
nar Saclay, 19.5.2016.
M. Döring, T. Kobashi, Ph. Kindler, M. Guillevic, M. 
Leuenberger: Matlab based automatization of an 
inverse surface temperature modelling procedure for 
Greenland ice cores using an existing firn densification 
and heat diffusion model. EGU 2016 CL0.00, Wien 
(Poster), 18.4.2016.
M. Guillevic, S. A. Wyss, C. Pascale, M. K. Vollmer, 
B. Niederhauser, S. Reimann: New SI-traceable refe-
rence gas mixtures for F-gases at atmospheric levels. 
Metrology summer school, Poster session, Varenna, 
Italien (Poster), 26.6.2016.
S. A. Wyss, M. Guillevic, M. Vicar, M. K. Vollmer, 
C. Pascale, G. Nieuwenkamp, S. Reimann, B. Nie-
derhauser and L. Emmenegger: New SI-traceable 
reference gas mixtures for sulfur hexafluoride (SF6) 
at the pmol/mol level. Swiss Chemical Society (SCS) 
Fall Meeting, Zürich, 15.9.2016.
M. Guillevic, C. Pascale, A. Ackermann, D. Leuen-
berger, and B. Niederhauser: SI-traceable and dyna-
mic reference gas mixtures for water vapour and VOCs 
at atmospheric levels. Metrology for Meteorology 
and Climate – MMC 2016 mit WMO CIMO-TECO 
2016, Madrid, 27.9.2016.
M. Guillevic, S. A. Wyss, C. Pascale, M. Vollmer, B. 
Niederhauser, S. Reimann: SI-traceable standards for 
atmospheric monitoring of F-gases. CHanalysis 2016, 
Beatenberg, 18.11.2016.
J. Hoffmann: Traceable calibration with 1.0 mm 
coaxial standards. 87th ARFTG Microwave Measu-
rement Symposium, San Francisco, 2016, 28.5.2016.
J. Hoffmann: Gigaherz meets Nanometer. Invited 
Talk, ExCELSiOR Review Meeting, Nanosciences 
Characterization Center, IEMN, Lille, 7.6.2016.
L. Jallageas: First Accuracy Evaluation of the METAS-
FoCS2 Primary Frequency Standard. EFTF 2016, 
York, UK, 7.4.2016.

L. Jallageas: First Accuracy Evaluation of the METAS-
FoCS2 Primary Frequency Standard. SPG Tagung 
2016, Lugano, 25.8.2016.
B. Jeckelmann: CIPM MRA general introduction and 
implementation, Workshop on challenges for full 
integration of Designated Institutes within EURA-
MET, Kongens Lyngby, Denmark, 18.2.2016.
B. Jeckelmann: Electrical standards based on quan-
tum effects, International School of Physics “Enrico 
Fermi”: Metrology: from physics fundamentals to 
quality of life, Varenna, 5.7.2016.
D. Leuenberger, C. Pascale, A. Ackermann, B. Nie-
derhauser: On the Development and Characterisa-
tion of a Traceable Portable Gas Standard Generator. 
MetNH3 Workshop, PTB Braunschweig, Deutsch-
land, 24.2.2016.
D. Leuenberger et al.: Towards a Consistent Metro-
logical Infrastructure for Ammonia Measurements 
in Ambient Air. EGU 2016 BG2.12: Wien (Poster), 
18.4.2016.
D. Leuenberger, C. Pascale, M. Guillevic, A. Acker-
mann, B. Niederhauser: On Development and Cha-
racterisation of a Mobile and Metrologically Traceable 
Reference Gas Generator for Ammonia and Other 
Reactive Species in Ambient Air Levels. EGU 2016 
BG2.12: Wien (Poster), 18.4.2016.
C., M. Twigg, S. Tang, J. Kentisbeer, D. Leuenber-
ger et. al.: Ammonia measurements and metrology 
in the context of research and policy questions. Task 
Force for Reactive Nitrogen meeting, Frankreich, 
10.5.2016.
O. Vaittinen, M. Metsälä, D. Leuenberger, L. Halo-
nen: Co-adsorption of water and ammonia on stain-
less steel. 12th International Conference on the Fun-
damentals of Adsorption, Friedrichshafen (Poster), 
30.5.2016.
D. Leuenberger, C. Pascale, A. Ackermann, B. 
Niederhauser: Aktivitäten des METAS Labor für 
Gasanalytik im Gebiet der Ammoniak-Metrologie. 
miniDOAS meeting, AWEL Zürich, 20.10.2016.
D. Leuenberger, C. Pascale, A. Ackermann, B. Nie-
derhauser: Entwicklung, Charakterisierung und erste 
Resultate eines Mobilen Generators zur Herstellung 
SI-rückführbarer Referenzgasgemische von Ammo-
niak und anderen reaktiven Molekülen in der Umge-
bungsluft. 15. NH3 Workshop Hildesheim, Deutsch-
land, 9.11.2016.
L. Hunziker, F. Lüönd, K. Auderset, C. Blaser and 
K. Vasilatou: A new data inversion algorithm for 
Scanning Mobility Particle Sizers. European Aerosol 
Conference 2016, Tours, France, 6.9.2016.
F. Lüönd, C. Blaser and K. Vasilatou: A new, traceable 
METAS calibration service for particle counters. ETH-
Conference on combustion nanoparticles, Zürich, 
14.06.2016.
K. Marti: Vacuum technology in support of mass 
definition. 16th Joint Vacuum Conference, Portoroz, 
Slovenia, 6.6.2016.
F. Meli, A. Nicolet: Nanoparticle standards for extra-
cellular vesicle measurements. Nanoscale 2016, 11th 
Seminar on Quantitative Microscopy (QM) and 7th 
Seminar on Nanoscale Calibration Standards and 
Methods, 2016, Wroclaw, Poland, 10.3.2016.
J. Morel: Traceable Phase Noise Standards. CTI 
Micro-Nano Event 2016, Basel, 30.6.2016.

J. Morel: Traceable Encircled Flux measurements for 
multimode fibre components and systems. CCPR 
WG-SP Workshop on Fiber Optics metrology needs, 
BIPM, Paris, 19.9.2016.
J. Morel: 14IND13 PhotInd, Metrology for the pho-
tonics industry-optical fibres, waveguides and appli-
cations. CCPR WG-SP Workshop on Fiber Optics 
metrology needs, BIPM, Paris, 19.9.2016.
A. Nicolet: Spherical polystyrene particle deforma-
tion measured with the AFM. Nanoscale 2016, 11th 
Seminar on Quantitative Microscopy (QM) and 7th 
Seminar on Nanoscale Calibration Standards and 
Methods, 2016, Wroclaw, Poland, 10.3.2016.
B. Niederhauser: Towards a Consistent Metrolo-
gical Infrastructure for Ammonia Measurements. 
MetNH3 Workshop, PTB Braunschweig, Deutsch-
land, 24.2.2016.
B. Niederhauser: Progress in Ammonia Metrology. 
CCQM/GAWG, Paris, 19.4.2016.
B. Niederhauser, M. Guillevic, D. Leuenberger: Tra-
ceable dynamic methods: why and how. Workshop 
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