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Metrology is fundamental to all biological, physical and 
environmental sciences, engineering, and medicine. Standards 
are required for all measurements. While manufacturing depends 
on research and development, research and development 
would not be possible without reliable experimental data, 
the analytical instrumentation tools and methods to obtain 
authentic experimental data and the methods to calibrate against 
standards. It is within this context that The Journal of Scientific 
and Industrial Metrology is timely and relevant.

The demands on metrology have grown over the years. This 
is particularly the situation in a variety of material scenarios. 
At the macro level, these scenarios include examples such as 
alloys, bandgap engineered structures, biomaterials, ceramics, 
composite materials, coatings, electronic materials, liquid crystals, 
magnetic materials, metals, metamaterials, nanomaterials, 
optical materials, polymers, semiconductors, smart materials, 
superconductors etc. The ability to tailor materials, processes, 
performance and structure, for desired applications, requires 
pre-knowledge of the material properties. At the device and 
systems level, applications of metrology include detectors, 
drug delivery systems, energy sources, filters, imagers, lasers, 
process control systems, sensors, waveguides etc. The influence 
of defects and dislocations on properties becomes significant 
especially when the structures are scaled from micron to the 
nanoscale. The enormous progress that has been made in two-
dimensional materials such as graphene [1], transition metal 
dichalcogenides/layered metal dichalcogenides (TMDC/LMDC) 
[2] such as molybdenum disulfide [3], tungsten disulfide [4] and 
related materials, makes it imperative that the properties of these 
materials be available to advance the science and applications.

Fundamental research, both experimental and theoretical, 
requires metrology. There has been a tremendous growth 
in computational tools and instrumentation methods; the 
accuracy, repeatability and reproducibility of the measured 
data has improved significantly. Throughout the globe, industry, 
research laboratories and universities have been developing and 
improving methods for reliable and accurate data that represents 
the measurement of the physical quantity. 

Case studies of such research activities include the development 
of pyrometry. Pyrometers [5] are the instruments of choice for 
noncontact in situ temperature measurements in materials 
processing. Pyrometers measure the amount of radiation emitted 
from a material within a narrow wavelength window. The ratio 
of the emitted radiation by the material to that of a blackbody 

under the same conditions of temperature, wavelength, angle 
of incidence, and direction of polarization is referred to as 
emissivity. Emissivity of materials is a complicated function of 
both temperature and wavelength. In addition, it is also sensitive 
to surface roughness. Emissivity is obtained from simultaneous 
measurements of hemispherical transmittance, reflectance 
and absorptance. The related fundamental optical constants, 
refractive index and extinction coefficient, and their wavelength 
dependence in the infrared range of wavelengths, are required in 
a variety of process monitoring applications. The knowledge of 
these fundamental optical constants has significant implications 
in developing non-contact sensors as well as in developing 
measurement techniques such as spectroscopic ellipsometry [6] 
and time resolved reflectivity [7].

Another example is thermoelectrics [8]. With their ability 
to recover waste heat and convert it into useful electricity, 
thermoelectric (TE) materials are promising candidates to 
achieve the challenge to reduce energy wastage. Most important 
applications of TE materials are in coolers and power generators 
to convert thermal energy into electrical energy and vice versa. 
A dimensionless quantity, ZT (ZT=S2σT/κ), and the power factor 
(S2σ), are used to evaluate the performance of thermoelectric (TE) 
materials; S is the Seebeck coefficient (or thermoelectric power), 
σ is the electrical conductivity, κ is the thermal conductivity and 
T is the temperature (in K) [9]. Measurements of S are not always 
easily available for a number of materials.
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Research on biomaterials [10] and related topics is on an 
exponential rise. This has been catalyzed by increased human life 
expectancy and, simultaneously, the need to improve the quality 
of life. Drug delivery systems are being developed to address 
a variety of ailments and diseases. These systems will require 
complete understanding of diffusion of drug actives, in the form 
of molecules through materials as function of their structure and 
morphology [11]. 

With the global emphasis now on “Material is the Device” [12], 
metrology will play a key role in realizing this goal. The need for 
an infrastructure and a platform that provides access to standards 
is critical. By bringing together research that is performed by 
researchers, scientists and engineers, throughout the world, 
The Journal of Scientific and Industrial Metrology expects to 
provide that infrastructure. On behalf of the Publishers and the 
Editorial Board, I invite authors to submit their manuscript for 
consideration for publication to the Journal.
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