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Cameras that go infrared in the night

jnn:l..tm:n- Beard, Mew Tork

INFRARED
already 1

ferecrors made from materials
ArrinsE '||||l\.'-||"'
Il vigion
dleyiees el |||-_ 42 GUANTCIAT W || infrared
photodetectors, ar QWIPS, are

1

nade from alternating layers

of  sEmeofiductar ma inls
arranged atom by aroem inco kay-
ers juise 10 molecules thick, says

Manieh Razeghi of Maorthwess
rnn University in Ilingis
Thiese thin layers af Gallium
Arsenide and Indiom Galliwem
senide Phosphide (IneassE)
ire called guantum  wells
uanmum effects come
Iy ingo play at the ooy
dimensions invalwed I.f“ AN
wella ¥ ~hy used in lasers
b gemerate light from .-Ir-r. "
v, but Razeghi®s devices will
PR thar IO 55
In guantum well deviees
sptrons can only @xist in one
o energy  bands==the
ererey “valence” nand or
* higher-energy “conduction”
hand. Ina conventicnal dete
tar, a |l|'- 7 at the sur
foe  w cullicient ensrgy
knocks an electran into the
sonduction bkand. This leaves behind
wilhict AR § ' A& Qs

| voltage 15

“hale” as

.I-:-|:-| tor, |I.:' & eciron
& of semic
i ardd ho

.||,||-|'-':' acress the
travels theough the
rar, anil the flow af &l
5 an clecrrical sig
The new WPz, how

tiwe that they can detect phatens with only
enough energy to shift electrons within
rather than berween, the wo bands, By
raising the current carriers w0 higher
anerey lew thin the same band, pha
s arriving at e =1 rfnce enabde them ta

.I.\. W

Where in the workd? Satcllives coald pick up more detsil

¥l under the influ=nce of an
il this aleo genErates an

ITHOYE T
applied voltage,
eleorical = 1gnal
s can fabricare these detsctars inboe
arrays containing tens of th is of
indix 1l ectors,” says Razeghi. “The
resclution of cameras based on QWIPS wall
b= far betver than eodavs mereury cadminm

1E55]

NewScientist

17 February 1996

TECHNOLOGY

elluride (HECdTe] arrays.™ She says tha
the HECd'Te detecinTs ane difficuli to make
in large arrays because the narerial is
chiemically racher unstable

In contrast, the indium-based com
pounds are so stable thar Jim Hoff, whao
warks with Razes savs: “The firal ar

make will be 5 nare 1024 devices by

I devices, The companics making
HeCoTe arrays have warked for vears (o be
mo meake S50 by &40 arrays.” Inoaddi
tian, experience with InGrAsP laser diodes
suggests that the detectars should wark for
thousands of haours.

“This is e frst marenal chat is sensiive
1o boch 3 bo 5 micrametre radistion, and 8
o 12 micrometre v, simultane

" aave Raz Sinee the atmos

il [0 |:.-_|'I 1 K]
infrares] camera with

if mounted on an
s|ine —hie ahle o

sipch an array ahel
.||r|'-I.'||-e ar evien a

e decailed im

wddard "-['1-.-'-I-I|-:'| t Center,
|.|..||. the agency is rkinz wich I'.m|| I
cal Environmental Res=arch, & coompa
e York thar will makes an mfrared OWIPS
camerda for MOUNNNE 10 &N alTeratr. N
plane fAying at 1000 metres can detect leaks
el ar gas l":lF-'Ii‘u':’.
il apillz,” 2aye Jh bl
According to Razeghi, the broad spe T '|
range r|r|||'| 3 e 12 micrismetres, and o
ability 1o zample 0o bands simubtane .|'|
will allorw cameras 1o collect moeee informa-
rion with «ach scan. “ln a single pass, 4
PI:'"q_' will be abde o |'-r|'-;| ice @ mubiict
oured image in the inlraned,

and make images of

S SHYS

CENTER FOR QUANTUM DEVICES



