THE FIRST DECADE — QUANTUM DEVICES
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Northwestern Team Produces Quantum

U:uu:; 2 one-step growth process, Morbwestern Lini-
versity researchers have produced room tempers-
ture 5.5 pm quannam cascade kasers (OCL), The lasers
prosduce | psec pulses at a repetition rate of 200 Haz.
Feak cutput power reaches more than 200 mW a1 79 K
anal 25 mW at 300 K for a 1.5 mm ayily, with a T, of
185 K. The work was presented moan imvited talk at the
Electrochemical Sociery Mleeting in Paris, hedd Aug,
J1-Sept. 5, 1997, and will be published in Appiicd
Physics Letters.!

Thare imalved in semiconductor hser research note
that the Morthwestern UBLL s important sange in 35 the
first clemmamsteation of & ';Ef‘:l fram :|j.;|-|u,||!l||lh|;|’ thamn the
Bell Labs team who first described the seork in the Sepe.
22, 1984 Sciemce article. “These resalts prove that 0405
are mot a singularity or a fortuitous combination of
evenls, but can be reproduced elsewhere, using different
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Soiid curves reprasem equsres medul | of ssysfanciiene irrakad in
Ihe lpgicg Dpnslion, Dashed durvad indic pe tonduclion path of
pecirans ihecugh the injecior mgiene. bj Crose esciion of e
sirusiuee e by gas source WEE,
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growih lechniques” commented a reviewer for Applied
Fiwsics Leties

The theory

QLS are based on electron relaxation inside a quantum
well active region. Electrois are inpected a1 a high deciric
field inte 4 high enengy subband thar serves a8 an wppe
lasingg level, At the same time, carcfal design of the active
region ensures rapid depletion af carriers from the kwer
laing bevel via optical phonon scattering.

Through the combaration of imjection, relaxation,
and collection mechangsmes, popwlanion inversian is
achieved im the active region hetween the upper and
loower lasing levels. By stacking many activelinjector
reginns, the same electron can be available to emit many
phistons. The current laser design uses a tniple quantum
well active region that allows three bound subbands,
Lazing occurs betwieen the second and thivd sabhands,
with fast electron collection from the Grst kevel imto the
next injector regin via resonant tunneling,

Reproducing OCLs

Ty using pas soaroe BE |l ular beam Cpilaxy | o
OOV and DS Hll.lltllrh wie &re ahle 0 create a
simple stracture withowt interface grading and feswer
lavers,” says hanijeh Razeghi, director of Morthwest
ern’s Cemler for Quantum Devices. “This makes the
device more reliable, cheaper, and easier for industrial
||'|r.||||r'4n.'lil.||||'|[1"

The GalpasiAllnAs active/injector regions are
grvam lattice-matched to an n-type InF substrate by gas
source BMEE at a temperatare of 33°C. The waveguide
core congists of 30 active/injecter pairs surreunded on
both sides with n-type Galnds, To increase the laser’s
therimal .,,||||..||,.||_1'|.|I5.'.\,..I 2.5 um Ik |_|.i-:||,|||'||:L TEEHH Was
grovam directly an the core,

Although the Morthwestern (01 currently operates
in pulsed mode, Raeghi and her team ane investigating
comtinuows mde aperation. Applicstions insclude cam-
minicatons, speciresapy, pollution moenftoring, and
rEimali Sensang, “If woe find [gnnd partners, it coukl be less
than a vear befiore these devices are available commercial-
" Bazeghi concludes. The Defense Advanced Bessarch
Projects Agency (DRARPA) is funding the CHCL research.
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1. 5. Blkian of &', “Aoom isrnoenshune Eas-S0ume mokscular
DEam ey prown 8.5 pm qubniam ossoade iasers”
Appl Pres. Lol 10 e pobiished Moy, 3, 2907, &
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