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Metrological Challenges for TC -L

Both, the definition and the realization of the unit, are in a
highly-developed state today. It is hard to envisage that the
uncertainty of the unit (some 10-14) can ever be a limiting
factor for real dimensional measurements (at least on this
earth)

Small problem on how to compare CMCs for the primary
standards to this uncertainty after closing of BIPM.L-K11 —
solution CCL-K11 (and accompanying measures)

Real demands are coming from the user-side. In its 4
IMERA roadmaps the length community identified the most
needful targets.
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Metrological Challenges for TC -L

Dimensional metrology for advanced manufacturing
technologies

Robust and traceable dimensional metrology. Short range
(0.01 mm to 10 mm) uncertainties ~5 nm, larger range (up to
10 m) U<10°% in the production environment. Automatic
uncertainty evaluation, fast in-process metrology

Dimensional metrology for long-term fundamental research
kg (both routes), kg (DCGT and acc.), cd (aperture), space
metrology and positioning capabilities, nanoangle metrology
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Metrological Challenges for TC -L

Dimensional metrology for micro- and nano- technologies
traceable counting, size, shape of nanoparticles 1 nm,
traceable 2D(3D) metrology at sub-nm uncertainty over
several 100 mm

Fundamental challenge: definition of the measurand!

Long range dimensional metrology

10 m up to few km, large scale production, global
monitoring, waste management, traceable verification of
global mapping systems at 106 and 108 1D over long range

In ailr.
31 EURAMET General Assembly TC-L (
4 Length
San Anton, Malta, 9 June 2009 » EURAMET Techrical Committes N\

27/08/2009



27/08/2009

EURAIMET

European Association of National Metrology Institutes

Participation in IMERA+ / EMRP

After having a lot work with the preparation of call, TC-L is
now busy in the actual activities on the 4 funded projects

JRP  JRP Short hame | JRP Title

J1.1  Nanoparticles Traceable characterization of nanoparticles

J14 NANOTRACE New Traceability Routes for Nanometrology

J3.1  Long distance Absolute long distance measurement in air

J22  NIMTech Metrology for New Industrial Measurement Technologies

Much practical work has been done in the last period and
many workgroup meetings have been organized.
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Scientific Challenges for TC -L: um — nm

Dimensional metrology < Laser radiations

Using light waves little problem to realize small lengths. No
help for nanometrology which is actually a kind of
dimensional metrology. Envisaged uncertainties and even
features to be measured reach the size of atoms

» Tip-Sample interactions
» Definition of the measurand < costumer needs
» Inclusion of material standards in the mise en pratique ?
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Scientific Challenges (?) for TC -L: Energy

Traceable and reliable measurements on large gears
Main use in wind turbines, small losses an long life time
expected new measurement techniques, artefacts
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Executive Challenges for TC -L

Issues on CCL-RMO key comparisons

It is important for EURAMET TC-L to manage the increasing
workload associated with the MRA. Certain points have to
be considered: linking of CCL to RMO should be part of the
TP, stability of artefacts, portfolio of KC. In summary a self-
standing document from the CCL on how future
comparisons would be organized is necessary
(responsibility: WGDM)

— this document should be ready for discussion for the next
CCL meeting this year.

SIM-EURAMET.L-K8 started recently (kind of workaround)
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Executive Challenges for TC -L

Issues related to CCL-K11 (nat. standards of length)

The duties of BIPM.L-K11 have been handed over to CCL.
The workload is now shared between 5 “node laboratories”.
Since 3 out of this 5 node laboratories are members of
EURAMET, TC-L plays an important role in providing a
sound basis for running this KC. Sharing of responsibilities
between CCL / CCTF (also change/simplification of the mise
en pratique). In the period reported, two measurement
campaigns (with 4 participants) have been performed, both
within EURAMET NMIs. SIM started its first call one month

ago.
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Executive Challenges for TC -L

Long time storage of comparison data

at the moment only pilots have original, raw, data available.
If pilots are no longer contactable there are severe problems
to get the data. ILAC might make requirements on those
who conduct comparisons. At the last TC-L meeting
requirements on what to store and procedures how to collect
were reconsidered.

The actual collection EURAMET-project has started last
year. After the first call to the former pilots it became clear
that much information is already gone.
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CMC matters

In principle CMC review process works well in TC-L.

The seventh set of length CMCs, including entries from NIS
(EG), EUROMET.L.6.2008 was approved and entered the
KCDB in 2009. EURAMET.L.7 is now in the state of intra-
RMO review. The next set will also include entries from INPL

(IR)

In the time since the last TC-L had to deal with 8 more CMC
sets (from SIM and APMP). No serious problems were

encountered.
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CMC matters

Impact of key and supplementary comparison results on
CMC statements (after the executive report have been
published)

Within WGDM (working group of the CCL) a “task force” has
been installed which deals with this issue. It is the
responsibility of the RMO-TCL chairs to install a review
process and report to the WGDM each year.

EURAMET TCL is working according to this scheme
already. The process is visible to (qualified) guests on the
restricted area of the TC-L page.
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TC-L Meetings

TC-L CP 2008 at MIKES, Finland 6-8 Oct. 2008

TC-L CP 2009 to be
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Thank you for your
attention!
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