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Blind spot reveals biological agents
:'.'.r::t\n:' 1, 2005

US resaarchers have demonstrabed a solar-blind avalancha photodioda (AFD) that
coukd be used In 8 universal datactor for biological agents. They say that onca Thay (R A
have optimized the technoiogy ther sensilive device could be combined with —-n-—-=--" E

uliraviclel ight-emilting dicdes (LEDs) to create an ingxpansive debection System i
capaible of idantifying the uniqus speciral fingerprints of most bokogical weapores,
The same echnoiogy might also be used for military communications in the fiald. Ganeral APD schema

Manijeh Razeghi of Morthweastarn University's Center for Guantum Devices and
her colleagues have demonsiraied a 280 nm AFD based on the semiconducion
alurniniuen galliven ritride (AIGaM) with a photecurrent gain of more than 700, The
researchens’ approach allvwed them o avercome the major abslaclke in devalaping
high-performance solar-bind APDs the high numbeer of crystalling defects prasant in
AlGaM semiconductor materials. Thay could produca ralatively high-quality AMGaM
wilh ferwer defects, which produced avalanche gain in the solar-biind region.

The researchers axpect such a ting APD 10 be capable, in principle, of single photon

deteclion, whash would make § [57 Mo Sangiive than any mﬂ{m'lumlﬂ' il [':lll:t hEre to Eﬁlarﬂﬂ]
(PMT) currently wsed for the short wavelength ultravicdst region, Moneover, solid

state APDs would be far less fragile than PMT devices, bea more compact and less

coelly b produce.

“Current sysiens are based vpon bulky lxsers and fragie vacuum fube debectors.,”
axplairs Razeghl, *“The wse of efficient semiconductor-based UV ight sourcas and
high sensilivty samiconduchor avalancha pholsdiodes would enable the owerall
detection/identification syslem to be more compact, inexpensive, and parable with
lower poswar consumption than current axisting biokegical and chemical agent
detection systams.”

A1 wavalengths of 280 nm, the se-called solarblind region, the ozona layer filtars
o ultravickat o that background kreals ara vy low. Solarblind APDs cain take

advantage of this phenomenon, As such, Razeghi suggests that advanced APD

technology could culsmart PMTs in secure baltlefald communicalions by using a
combinalion of compacd, inaxpensive uliraviclal LEDS and APDs.

Razeghi presenied the 1eam’s lakest work al an invitation only Dedense Advanced
Research Projects Agency {DARPA) mesting: “Waorkshop on Deeg Lilraviolsd
Photodetectors™, hald 26th Auguest, Ardington, Vinginé,
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