wO 2008/121159 A3 |00 00 0000 O O

(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT)

(19) World Intellectual Property Organization
International Bureau

(43) International Publication Date
9 October 2008 (09.10.2008)

‘ﬂb’ A0 0000

(10) International Publication Number

WO 2008/121159 A3

(51) International Patent Classification:
HOIS 3/083 (2006.01)

(21) International Application Number:
PCT/US2007/082023
(22) International Filing Date: 19 October 2007 (19.10.2007)
(25) Filing Language: English
(26) Publication Language: English
(30) Priority Data:
60/853,503 19 October 2006 (19.10.2006) US
(71) Applicant (for all designated States except US: LOS

ALAMOSNATIONAL SECURITY LLC [US/US], P.O.
Box 1663, Mail Stop A187, Los Alamos, NM 87545 (US).

Inventors; and

Inventor g/Applicants (for US only): CHEN, Houtong
[CN/US], Los Alamos National Laboratory, MPA-CINT,
MS K771, Los Alamos, NM 87545 (US). PADILLA,
Willie, John [US/US], 44 Pierrepont Road, Newton, MA
02462 (US). AVERITT, Richard, Douglas [US/US], 31

(72)
(79)

Crescent Avenue, Newton, MA 02459 (US). O'HARA,
John, F. [US/US], 319 Ridgecrest Avenue, Los Alamos,
NM 87544 (US). LEE, Mark [US/US], 7200 Torin Drive
NE, Albuquerque, NM 87122 (US).

(74) Agent: OE ANION, John, P., O'banion & Ritchey LLP,
400 Capitol Mall, Suite 1550, Sacramento, CA 95814 (US).

Designated States (unless otherwise indicated, for every
kind d national protection available): AE, AG, AL, AM,
AT,AU, AZ,BA, BB, BG, BH, BR, BW, BY,BZ, CA, CH,
CN, CO, CR, CU, CZ, DE, DK, DM, DO, DZ, EC, EE, EG,
ES, FI, GB, GD, GE, GH, GM, GT, HN, HR, HU, ID, IL,
IN, IS, JP, KE, KG, KM, KN, KP, KR, KZ, LA, LC, LK,
LR, LS, LT,LU, LY,MA, MD, ME, MG, MK, MN, MW,
MX, MY, MZ, NA, NG, NI, NO, NZ, OM, PG, PH, PL,
PT, RO, RS, RU, SC, SD, SE, SG, SK, SL, SM, sV, Sy,
TJ, TM, TN, TR, TT, TZ, UA, UG, US, UZ, VC, VN, ZA,
ZM, ZW

Designated States (unless otherwise indicated, for every

kind d regional protection available): ARIPO (BW, GH,
GM, KE, LS, MW, MZ, NA, SD, SL, Sz, TZ, UG, ZM,

(81)

(84)

[ Continued on next page]

(54) Title ACTIVE TERAHERTZ METAMATERIAL DEVICES

(57) Abstract: Metamaterial
structures  are taught which
provide for the modulation of
terahertz  frequency  signals.
Each element within an array
of metamaterial (MM) elements
comprises multiple loops and at
least one gap. The MM elements

Teraheriz j may comprise resonators with
beam Arrav of metal conductive loops and insulated
~ o Y gaps, or the inverse in which

split-ring resonators

insulated loops are present with
conductive gaps, each providing

Semiconductor
substrate

useful  transmissive  control
properties.  The metamaterial
elements are fabricated on
a  semiconducting  substrate
configured with a means of
enhancing or depleting electrons
from near the gaps of the
MM elements. An on to off
transmissivity ratio of about 0.5
is achieved with this approach.
Embodiments are  described
in which the MM elements
incorporated within a Quantum
Cascade Laser (QCL) to provide
surface emitting (SE) properties.
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