
1. Underpinning
Traceable eXtra High 
Vacuum conditions 
(XHV) required e.g. in 
particle accelerators
(10-12 Pa) and MEMS 
manufacture   

6. Strategic
Determination of Boltzmann constant, 
new thermodynamic realisation of 
temperature scale. Reliable, 
consistent, low-pressure realisation of 
the pressure unit in the transitional 
vacuum-to-pressure range.

2. Underpinning
Meeting process 
control 
requirements for 
traceable residual 
gas analyser 
measurements

5. Advanced 
Manufacturing
Highest pressure 
technologies (1.5 GPa) –
autofrettage, diesel 
engineering, food 
sterilisation

Low pressure gas 
composition standards, 

metrological quality RGA 

Orifice flow 
apparatus, leak 

modelling, reference 
leak calibration

Existing primary 
vacuum standards 

Traceable partial 
pressure and 

outgassing rate  
measurement

Pressure
balances with

uncertainty 10-6

New 
definition 
of kelvin

Piston-cylinder 
pressure balances

Optical 
absorption 

spectroscopy

Rarefied gas 
flow analysis

Alternatives 
to Hg-

manometers

Redefinition 
of Boltzmann 

constant

Calculable capacitor, 
microwave resonator, 

refractometry, etc.

Dimensional metrology, 
RUS, strain gauges, high 

pressure viscometry 

FEA

Materials with 
lower outgassing 

rate for XHV

Standards for 
outgassing 

rates

Traceable 
1.5 GPa 

measurements

1.5 GPa primary 
and transfer 
standards

Leak 
standards

Alternative 
low-uncertainty 

pressure standards 
1 Pa – 7 MPa

3. Underpinning
Meeting 
environmental 
and technological 
needs for 
traceable leak 
measurements

4. Underpinning
Providing traceability for 
dynamically measured 
vacuum and pressure in 
industrial processes, e.g. 
coating, vaporisation, 
internal combustion engines

Dynamic 
pressure 
standards

Dynamic 
measurements 

roadmap

Liquid column 
manometers

Liquid column 
pressure 
standards

Laser interferometry, 
liquid density 
measurement, 
improved float 

technology

Force-balanced 
piston gauges

Outgassing 
reference 
probes


