











FIGURE 2. Having knife-edge input aperture level with inside sphere
gives nearly ideal cosine response (Young & Schneider design).

Many applications of radiometry in
difficult situations or hostile environ-
ments can benefit by the use of fiberop-
tic components. These have improved
in UV and IR transmission, stability,
and price s0 as to be practical for many
applications as links to accessories.
Moreover, certain applications, such as
measurement of specular and diffuse
reflectivities of glass windshields in situ,
would be impractical without the use of
optical fiber (see Fig. 3).

Further use of fiberoptic technology
can be expected in the future as wave-
length ranges are extended and trans-
missions improve. In some cases, optical
fiber has been used without input or
exit optics. Such applications can
improve the ease of measurement great-
ly, but care should be taken that angular
dependencies of the fiber and
source/detector do not introduce errors.

Modern spectroradiometers manage
to combine two previously incompati-
ble properties: versatility and simplici-
ty. Often, the same spectroradiometer
can perform source, detector, and
material property measurements using
interchangeable, prealigned acces-
sories and powerful all-purpose soft-
ware. Because all control is automatic
and common elements of the measure-

ments are housed
within the mono-
chromator, a min-
imum of knowl-
edge or effort is
required by the
user.

Sometimes cer-
tain attributes out-
weigh others for
specific applica-
tions, giving rise to
specialized spectro-
radiometers. One
example of this is
the determination
of solar UV radia-
tion, where the
stringent demands
of measurement
must be coupled to the user’s require-
ments of compactness and stand-alone
field operation (see photo on p. 1).
Because stringent requirements of one
application often enhance performance in
other areas, this instrument is also well
suited to underwater, reflectivity, and
other types of
measurement
with appropriate
accessories.

Caution advised

With such
advances, cau-
tion is again
advisable. The
creation of a
completely auto-
mated system,
often providing
fully integrated
measurement,
calculation, and
report genera-
tion, may also decrease the user’s aware-
ness of the processes and procedures
involved in spectroradiometry. This
tmplies a certain trust or even a transfer
of responsibility for proper protocols to
the supplier, but, as regulation of manu-
facturers has not been implemented,

caution should be exercised when select-
ing equipment.

To ensuré good results, it is essential
that the user have an instrument-control
facility, where all operations of the
instrument can be tested and optimized.
Sophisticated software is attractive and
even expected in modern systems, but it
should not be confused with good
instrument performance. In addition,
several new techniques are being intro-
duced into spectroradiometry, notably
CCD technology and Fourier transform,
that have not been fully evaluated.
Because these techniques introduce new
types of error and may require different
calibration methods, they are not, as yet,
generally recommended.

Spectroradiometry has come a long
way in the last 10 years, providing new
levels of accuracy, automation, and ease
of use. Systems offering virtually com-
plete “hands-off” operation are now
readily available. In the next 10 years,
we expect currently emerging technolo-
gies, such as digital signal processing
and “intelligent” computers, to make

FIGURE 3. Flexible spectroradiometry system components make possible
measurement of radiometric properties of glass windshields in situ.

further improvements in spectroradio-
metric systems.
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