
Mid-IR Lasers Warm Up for Commercial Viability 

Room-temperature operation is key to tapping the 
$1.5 billion market projected for systems using effi

cient and compact IR lasers by 2001. Researchers from 
the Naval Research Lab (NRL) and the University of 
Houston Space Vacuum Epitaxy Center (SVEC) are 
closing in on room temperature operation of a mid-IR 
solid state laser. At 285 K (54° F) and 4 µm, "This is by 
far the highest operating temperature for an interband 
transition laser at this wavelength," says Shin-Shem 
Steven Pei, SVEC's associate director for research. 

Improved material quality and NRL's innovative 
laser design allowed the improvement in operating tem
perature, which is 60 K higher than previously reported. 
In one to two years, Pei expects a commercially viable 
mid-IR laser with an output power close to 1 W that 
operates at room temperature. 

Mid-IR lasers are useful for remote sensing systems, 
since many chemicals have strong absorption character
istics in that wavelength region. SVEC is seeking addi
tional funding for their work from NASA's Mission to 
Planet Earth, which is interested in monitoring pollu
tion and greenhouse gases. Other sensing applications 
include drug and explosives detection, chemical process 
control, and leak detection. Additional applications of 
mid-IR laser are radar, medical diagnostics, covert night 
vision, military countermeasures, and free space com
munications. 

Plans to improve the op t i ca l ly -pumped , 
InAs/GaInSb/AlInSb type-II quantum well structure are 

already underway. By 
combining the elements 
of the i r laser 's design 
with the type I quantum-
cascade design developed 
at AT&T Bell Labs, Pei 
expects to overcome lim
itations of the quantum-
cascade design, namely a 
high radiative recombi
na t ion ra te and low 
injection efficiency. With 
a lower radiative recom
bination rate and a high
er injection efficiency, Pei 
hopes to achieve a 10X 
reduction in the laser's 
drive current, which will 
result in a higher operat
ing t e m p e r a t u r e and 
more optical output. 

Although different applications require different out
put power, 1 W will cover most applications, according 
to Pei. There's already a market for mid-IR lasers with a 
few tenths of a mW output power, and 0.6 W is already 
possible at cryogenic temperatures. But room tempera
ture operation is critical. "No one wants to carry around 
a cryocooler. They only want two wires and a battery," he 
says. • 

Performance comparison scatter-gram showing the 
band structure. 

Convenient Source of Atomic Spectra Available 

Rather than cross-reference sever
al volumes of books, spectro

scopists can now pull data on atom
ic spectra from a single electronic 
resource. The National Institute of 
Standards and Technology (NIST) 
offers spectroscopists the first data
base for atomic spectroscopy. 

"The Database for Atomic Spec
troscopy represents the best accu
mulated and critically evaluated 
data from decades of research," says 
Wolfgang Wiese, chief of NIST's 
Atomic Physics Division. 

The database is a boon to spec
troscopists, including physicists, 
chemists, and astronomers. With 
spectral data in a database, a variety 
of search options are available. For 
example, a spectrochemist can do 

an online search on all the elements 
or search in a wavelength region. 

Researchers use the data to find 
out which elements are in a sample, 
and the populations of excited states 
relative to charged particle density. 
Astronomers use spectral lines from 
stars to determine which elements 
the star contains. The semiconduc
tor industry needs atomic spectral 
data to evaluate plasma gases used 
for e tching. Remote sensing 
research uses spectral data to moni
tor shifts in environmental condi
tions in the Earth's upper atmos
phere. 

The database, also available in 
print form, contains wavelengths, 
transition probabilities, and energy 
levels for the first 28 elements on 

the periodic table. The data was 
compiled from several reference 
sources, including the CRC Hand
book of Chemistry and Physics, the 
NIST Atomic Energy Levels Data 
Center, and unpublished NIST data. 
Most of the data was critically eval
uated at NIST. 

NIST staff are now working on 
an on-line version of the database, 
which can be found at h t t p : / /  
physics.nist.gov. Copies of the Data
base for Atomic Spectroscopy are 
available for $215 from the Stan
dard Reference Data Program, A320 
Physics Building, NIST, Gaithers-
burg, Md. 20899-0001; 301/926-
2208; fax 301/926-0416; srdata@ 
enh.nist.gov. • 

O p t i c s & P h o t o n i c s N e w s / A p r i l 1 9 9 6 1 1 

http://
http://physics.nist.gov
http://enh.nist.gov



