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quantum leaps

Gail J. Brown focuses on quantum dots and superlattices with her work on semiconductor
heterastructures as a top researcher for the UW.5, Air Force

By Erii M. Schadt

PIE Fettow Gail . Brown, sentor research phiysicisg

and leader for the LS. Air Force Research

Latsoratary (AFRL) at Wright Patterson Air Force
Base in Ohio, recelved the Alr Farce Basic Hesearch
Award this year, one of the highest research honors the
Alr Foree bestows. She bepan her career at the AFRL
waorking aon traditional semiconductor materials and now
Tocuses an leading her research team in the area of quan-
tum wells {QWs), quantum dots (QDs), and superlatices.

A curfous child, Brown says she asked so many ques-
tions her parents bought her & set of encyclopedias to try
to guench her thisst for knowledge. But it just seemed to
whet her appetite, She was
convinced in elemen-
tary school thal sho J |
wanled 1o be an astfo- l 1
physicist and says, "It
wasn't until my snior
year in college that |
decided to look Inward
at the world of atoms,
versus outward at the
stars, and spocialize in
solid state physics. |
have been happy with
the chidoe ever since ?
Brown recelved her

bachelor's and master's
degrees in physics from
Wright Seate Univeraity In Dayton, OH, in 1977 and
1979 respectively; shie completed her PRD in 1994 at ihe
University af Dayton with the dissertation "A Study of p-
Type Gats/AIGahs Multi-Cluantum Well Materials for
Marmal Tncidence Detection of Infrared Radiation,” Her
rissearch for the dissertation led to important design erite-
rla for long wavelength p-type QW IR phatodetectars
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Brown started hor career In 19ED e Wright Pamerson az a
research sclentist and began working with more {radi-
tional semiconductor materials such sy sflicon (51} and
gallium arsenide (Gafs). The research team explored the
use of Gafs and aluminum galllum arsenide (A1GaAs)
heteroarructures as an [R detector materlal, since the ele-
ments uged the conduction band offsets betwesn layvers 1o
create QW;. and the intersubband transitiens in the wells
cin be used for IR abserption of specific wavelengths.

“The drawback was, due to quantum mechanical selec-
tian rules, these materinls could not absorh radiation at
narmal incidence,” Brown explains, “So, we began to look
at n way of relaxing these selection rules by using the

anissrrapic band structure sssoctated with quumium

m wells formed by valence band offsets. This was

B ihe basts Tor my studies an p-type (acceptor-
doped) guantum  wells  Tormed
Gafs/AlGadAs.”

Currently, Brown's research group s focusing
on 1B photodetector applications using ODs.
“There, the benefit would be that quanium dots
are speculated 1o have s higher potential operating
Lemmperature ths quantum wells,” she 5aY3. "Ona
mare Tundamental level, our retearch intersst 15
finding a process in which we can make ordered
quantumm dots where we control e spacing and
position al Uk dots ns well as thedr size.”

im

I the |'||.|.r~:.|.|I| to create an impm\'nd IR |:||:||.1-
todetectar, Brown has been working on a
superlattice composed of ncdium arsendde (I} and
iy gallium antimonide [InCaSb) a a potentin] material
becawss in type-ll superlattices the conduction and valence
band offsets are staggered, “The beauty of this material sys-
tem iz that we can design in o wide variety ol energy
bardgaps from a few hundred to tens of meV,” says Brown,
This allows the design to cover a wide range of wavelengths,
making the system ineredibly fexible, "By choosing the

december 2007 spie’s oamagacine 27

CENTER FOR QUANTUM DEVICES



THE FIRST DECADE — QUANTUM DEVICES

appropriate thickness for each layer and the percentage of
{mscdiurn i the InGaSt bayer, the band structure of the superlat-
toe can be taflored o inlrred
cLd=on umlmlﬁllh freems 3 1o
30 wm.”

fis the research team leader
of almiost 30 scientises, Boown
shys she enjoys helping ather
people in the group o get the
resources and support they
noed o the
research goaks, "l will consider
miysell & successul leader when
others. on iy team i honored
with their own owards for scl-
entific accomplishments and
when projects we study in
house are transitloned far
further development in Alr
Foree contract programs.” Shn
adds, “It's kind of intercsting
becwze I'm the anly woman in
the resesrch group, so leading o
group of highly talented PhDD
men 1% actually kinsd of nice.”

accomplizh

Brown with 8 sculpiumne in
her office about which sha
says, "The crystal ball n tha
canter al tha saglas
rpasanis ha viskon of the
heture neaded by ressanch
|pades to decide whal
rasEarch arans have 8
patantial panyoff 10 and 20
woars down the mad; and of mn‘u’ni:tn:ﬂnt to

courka, 10 ma, tha ssgles ml‘l‘lﬂ'll.ﬂ"llty

syrrbolizn he LI g In addition to her work at
Ar Forcs. Wright Patterson AFB,

Brown is an adjunct profesor

at Momhwestern Universtty in Evanston, 1L, In this rale she
mdvises students om thedr theses, sttends their theses defenses s
a comonities memmber, and conducts joint research with them

member

“It's been really great dolng research with the brillant sou-
dents they have at the Center of Quantum Devices at
Morthwestern,” says Brown, “They're very dedicated 1o get-
ting results, and | think it's always stimulating to look at
things fram & new perspective.”

Brown has been active with SPIE stnce 1994 when she was
a conference chair for “Chptical Amiplifiers for High-Speed
Applications.” Sinee then she has teamed up with SPIE
Fellow Manijeh Razeghl, the director of the Center for
Chaantume Devices at Morthwestern, to co-chair the secles of
conferences “Photw-detectors Maoterials and Devices™ from
1996 through 2002 at Photanics Weat, Far the 2003
Pratonics West symposium, she and Raseghi have retooled
the conference as ~Ouantum Sensing: Evalution and
Rwuiuuuu_' Brown also has heen a symrndum chair for the
sympoaia an “Semiconductor Lasers and Photodetectors”
sinee 1HEE.

She s alao n member of the Materials Research Socety, the
Amwerican Pliysical Soclety, the Electrochemical Sockety, the
Scipntific Resenrch Soclety, and the Assoclation of Women in
Seinnen.

Far her work, Brown bhas recelved many bonoes and awards
Dhuring her senjor year at Wright State University she was
chasen as the proddential scholar, In 1995, she was the Cleary
Sclentlflc Achievernent Award reciplent and Is a two-time
finalist for the award; this b the highest sclentiflc award In the
Miaterials & Manufacturing Directorate of the AFRL

“Ms a rescarcher, balng chosen this year to receive the Alr
Force Baste Research Award is remarkable, and it's very
rewarding to know that my scientific accomplishments are
appreciated,” Brown says. “As'a professtonal in- optoglectron-
Ics, becaming @ Fellow of SPIE in 2001 was & erowning
achievement. This achlevement is probably the one that
means the most B me ;mm:lll:.'.‘

MySPIE offers new Web tools for participants

ampleting & two-ypear develapment effart this fall, SFIE

tunched MySPIE (werw.myspic.orgl, 2 now web-based
service detgned to support SPIE suthors. chain, eommities
members, and other valued cusbomers,

MySPIE allows SPIE to better serve Its volunteers by
taking advantage of the functlonality made possible
by the Weh, This new application will provide suthoe and
chalrs with many time-saving onling wols, as well as meal-
thmee accest bo cuttenl Inforimation.

MySPTE conforence management tooks eliminatn the need
for countless emall exchangss with program coordinators
ared alloer chabrs to create and edin their conferences online.
Chairs may accept and reject papers with reviowers’ ndformis-
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tlan on hand; committes members review and comiment on
papers online providing chales with necesary feedback.

Musthors will be sble to sebmibt abdracts, maniscripds, amnd
final summardes directly invto the system and will be ablke to
marsage thekr own contact Information. Authors will also be
nbdo 1o check on the status of thalr abstracts andfor manu-
awitpts and view & personalized to-do Het with critical due
dates attached.

MySPIE provides SPIE with the tools to malntain more
sccurate and tmely data, thereby providing SPTE customers
with higher quality symposia amd proceecgs

1§ you have questions about this new resourcs, send an &
mmall tes apiedPsple org.
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