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An Assessment of the
United States Measurement System:

Addressing Measurement Barriers to
Accelerate Innovation

Future Opportunities and Challenges: Future opportunities and challenges in chemical measurements
are related to the need for new approaches to address the growing need to know what substances are
present in a particular sample or object and at what concentration levels. This need can range from
determining elemental impurities in a high-purity material. such as a silicon wafer, to determining

complex biomolecules, such as proteins and DNA, in biological tissues. Advancements in chemical
measurements are critical to addressing needs in industry, health, nutrition. environment, forensics, and

homeland security applications.
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The BIPM is establishing an international programme to ensure the

equivalence of national ozone standards underpinning the international
comparability of ground-level ozone measurements. Until March 2005 it was
the coordinating laboratory for the CCQM pilot study CCQM-P28; it is now
coordinating the key comparison BIPM.QM-K1 for ozone at ambient level.

The BIPM currently maintains three NIST Standard Reference Photometers (SRP27, SRP28
| and SRP31) as ozone reference standards to underpin its international comparison

programme. The BIPM and the NIST are cooperating to transfer the international responsibility §

for the comparison of national ozone standards to the BIPM. ‘

The BIPM also maintains two standard reference photometers (SRP32 and SRP33) for its

research and development programme. The BIPM and the NIST have been cooperating to

study systematic biases and measurement uncertainties in the SRPs. SPR33 was constructed

at the BIPM as part of the NIST/BIPM collaboration programme.

Studies of gas temperature within the instrument have led to the construction of a thermo-

electric cooling device that is installed on all BIPM SRPs. With this system, the gas temperature

| is constant to 0.1 T inside the instrument's gas cells. Improvements in the optical design of the
SRP are under way, as is a project to replace the mercury lamp light source by a UV laser.
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The BIPM is establishing an international programme to ensure the
equivalence of national ozone standards underpinning the international
comparability of ground-level ozone measurements. Until March 2005 it was
the coordinating laboratory for the CCQM pilot study CCQM-P28; it is now
coordinating the key comparison BIPM.QM-K1 for ozone at ambient level.

Protocol for the Key Comparison BIPM.QM-K1,
Ozone at ambient level

Coordinating laboratory: Bureau International des Poids et Mesures

Contact person: Joéle Viallon, BIPM, Pavillon de Breteuil, F-92312 France
email: jviallon@bipm.org, Tel: +33 1 4507 62 70, Fax: +33 1 45 07 20 21.

: 11, 1021 .2 - . -1 SN -
Laboratories are to use 1.1476x10™" m” (equivalent to 308.32 atm™ ¢m™) as the conventional
value of the ozone absorption cross section at 253.7 nm. in order to calculate their ozone mole
fractions.
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Uncertainty u(y) Sensitivity | contribution
Component (3) Combined me*fﬁcient to #1(x)
ol : R Standard standard _ o |c,-| u(y)
Source Distribution . s o i =3
Uncertainty | uncertainty cy nmol/mol
u()
S;‘Izmemen Rect. 0.0006 cm
Onptical Path . - e X )
I Repeatability | Normal 0.01 cm 0.052 cm - 2.89x107x
Lopt L opt
Bias Rect 0.052 cm
Pressure gauge |Rect. | 0.029 kPa X
1ffer 034Kk p 3.37x10™
Pressure P Difference Rect. 0.017 kPa 0.034 kPa 3.37x107x
between cells
Tv:enlperature Rect. 0.03 K X 4
Temperature 7 | probe 0.07K T 2.29x107x
Residual bias Rect. 0.058 K
Ratio of Sl Rect. 8x107° - L
resolution 1.4x10 DIn(D) 28
Repeatability Triang. 1.1x107
Absorption Conventional -

Cross section o
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) 1999 Elsevier Science Ltd. All rights reserved
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ATMOSPHERIC REMOTE-SENSING REFERENCE DATA
FROM GOME—2. TEMPERATURE-DEPENDENT
ABSORPTION CROSS SECTIONS OF O; IN THE

231-794 NM RANGE

J. P. BURROWS, A. RICHTER, A. DEHN, B. DETERS, S. HIMMELMANN,
S. VOIGT and J. ORPHALY

Institute of Environmental Physics, University of Bremen, P.O. Box 330440, D-28334 Bremen, Germany

(Received 25 September 1997)
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Temperature-dependent absorption cross-sections of O,

Hartley band

Huggins bands
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The temperature dependence (203-293 K) of the absorption
cross sections of Oz in the 230-850 nm region measured

A

by Fourier-transtorm spectroscopy ™
S. Voigt, J. Orphal*®, K. Bogumil, J.P. Burrows

Institut fiir Umweltphysik and Institut fiir Fernerkundung, Universitét Bremen, PO. Box 330440, D-25334 Bremen, Germany
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Interface ( C.A.D)

Spectrometer cchD A
Pyrex tube
UV-visible Source thﬂﬂzsizenoe
Xenon arc lamp Arc lamps
FTIR o T N S S ) S
Source : g|0bbar e )]
_ i = REACTOR T
Detector : MCT @ = %m%ﬁ e ms ]
Y - 3 - P - VIEER
uv
Visible I\/iXIng fanS @
Main vaccum line Auxiliary vaccum

line

Reactor : Irradiation : UV-Visible spectrometry : FTIR spectrometry :
DOAS system - .
Pyrex tube 48 UV fluorescence tubes 4 Stabilised multipass cell
centred on 360 nm Multipass White cell

) Optical path length : 12 - 672 m
Volume : 0.977 m * Optical path length : 12 - 72 m

Mixing : 8 teflon fans

Vaccum :2 turbomolecular pumps
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Spectralink ® software

- Data acquisition
- Motor control

Image of the CCD
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