
DECEMBER 2002 TODAY’S CHEMIST AT WORK 29©2002 AMERICAN CHEMICAL SOCIETY

With applications ranging from
telecommunications and opti-
cal storage to semiconductor

manufacturing and surgery, lasers have
become integral to our way of life and
continuing technological advancement.
And with annual revenues upwards
of $6 billion, the laser industry is
a vital component of our economy
as well.

To the chemist, the most inter-
esting chunk of this market may
be the approximately $60 million
worth of laser units sold this year
for use in analytical instrumenta-
tion. The deep-seated connection
between lasers and analytical chem-
istry was apparent soon after the
initial demonstration of the tech-
nology in 1960. The first Analyti-
cal Chemistry journal article relat-
ed to lasers appeared in 1962, and
in 1966, an He–Ne laser was first
used for spectroscopy (1). Incor-
porating lasers into commercial
instrumentation wasn’t far behind,
and lasers have since become central
to energy excitation in fluorescence and
Raman measurements, sample ionization
in mass spectrometry, and laser ablation
for trace element analysis (see “Be
(un)Prepared”, p 20), among many other
applications. Improvements in laser tech-
nology have been important to the contin-
ued development of new techniques
recent examples include laser-induced
breakdown spectroscopy and cavity ring-
down spectroscopy and better-perform-
ing equipment.

Between 2000 and 2001, laser unit sales
revenue attributed to the instrumentation
sector saw a tremendous jump of almost
60%, according to data reported by Laser
Focus World (LFW, http://lfw.pennnet.com)
an optoelectronics industry trade publi-
cation based in Nashua, NH. Its 2002

forecast indicated a continuation of this
upward swing after several years of revenue
decline (see figure). According to Stephen
Anderson, editor-in-chief of LFW, the instru-
mentation sector figures tend to “bounce
around quite a lot” and he attributes some

portion of the volatility to inconsisten-
cies in company survey responses (the
source of the LFW data). Nonetheless, there
is a clear revenue increase, which seems to
be driven by two main factors.

The first is growth in opportunities in
biomedical instrumentation burgeoning
applications like DNA and protein array
scanners as well as other biochemical assays
and microscopy methods. Unit sales for
lasers used specifically in biomedical
instruments rose by 82% from 2000 to 2001,
compared to a 12% increase for those used
for nonbiomedical analytical applica-
tions, according to LFW (2).

Another factor seems to be the upsurge
in sales of diode-pumped solid-state (DPSS)
lasers, indicating a significant transfer to
these devices from less efficient laser pump-

ing mechanisms used previously.
DPSS lasers have the combined bene-

fits of a solid-state lasing medium, such
as Nd:Yag (neodymium:yttrium–aluminum
garnet), which include a higher beam qual-
ity, better stability and peak power, near-
ly diffraction-limited divergence, inher-
ent advantages over more traditional gas
or dye-based systems, and a compact and
efficient semiconductor pump. In the past,
flashlamps were most commonly used to
trigger, or pump, solid-state laser emis-

sion, but these are somewhat inef-
ficient (they produce a wide range
of frequencies, many outside the
needed range) and are cumber-
some to work with. Semiconductor
diodes provide only the targeted
pumping energies and are much
more robust and portable—impor-
tant factors for producing easy-to-
use diagnostic and field-measure-
ment equipment. This, according to
LFW data, has led to an increase in
DPSS laser instrumentation sector
sales from about $5.1 million in 2000
to about $24 million in 2001 (and
up to almost $26 million in 2002).

Currently, a popular line of
research is focused on developing
full-fledged diode lasers (used
predominantly for telecommunica-
tions and optical storage) for analyt-

ical applications in which the semicon-
ductor itself is the lasing medium. Further
progress in producing robust and portable
lasers, stemming from this and other
research endeavors, will only increase their
marketability to the chemical and biomed-
ical instrumentation industry.
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Rising biomedical applications and
semiconductor “pumps” are contributing 
to growth in the laser market. 
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Worldwide Commercial Laser Sales to the 
Instrumentation Sector, 1997–2002*

*DATA SOURCE: Laser Focus World, Review and Forecast of the Laser Markets, 1999, 2000, 2001, 2002.


