METAMATEPHAJIBI THITEPEOJIAYECKO CTPYKTYPBI
VISl TEPATEPIIOBOI MOIYJISIIAA ¥ CYBBOJTHOBOI
BU3YAJIU3ALIAA
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MEAMIIMHCKON MUArHOCTUKH. Takke TepareplioBble THIEPOOTUYECKHE MeTaMaTepHallbl
MOTYT OBITh HCIIOJI30BaHbl B cUcTeMax Oe3omacHOCTH. OHU CHOCOOHBI OOHAPYKUTH
0OBEKT, CIIPATAHHBII BHYTPU YNAaKOBKH, Oarogapsi cnocoOHOCTH MPOHUKATh BO MHOTHE
HETOJISIPHBIE MaTE€pPUAJIbL.

Oonacmv npumenenus

AKTHUBHBIE runepOoInvYeCcKue CTPYKTYPBI
MeTaMaTepuajJoB MO3BOJIST MCHOJIb30BaThb €€ B
Ka4eCTBE MOTECHLIHMAIBHOTO MPWIOKEHUS s
BHU3yalli3aluu u 30HIUPOBAHUS co
CBEpXpa3pelieHUeM B peajbHOM BPEMEHHU.

Texnuueckue u IKOHOMUUECKue
npeumyuiecmea

OObIuHbBIC TeparepioBbie CHUCTEMBI
BU3yaJIU3allMd W 30HAUPOBAHUS CTATUYHBI M
YacTOTHO 3aBUCHUMBIL. [IpeiokeHHas akTUBHas
TUIIEPIIMH3A oOnanaer JTUHAMHUYECKHU
M3MEHSIOMNMUCS XapaKTEPUCTUKAMH 3a CYET
WCIOJIb30BaHMS TaKMX MaTepHalioB Kak TrpadeH u aHTUMoHU uHAus. Ob0a maTtepuana
MO3BOJISIIOT  OCYILIECTBJIATh MEPECTPOKYy MO YacToTe B IIMPOKUX IMpenenax B
TEeparepoBOM JHMAaNa3oHe, TOdydaTh H300pakKeHHe CO CBepXpa3peuieHueM Kak B
ONMMKHEH, TaK U B JAIbHEH 30HE B PEAIBHOM BPEMEHU U JIAXKE €TO YBEIINYNBATh.

Croucrasi CTpyKTypa THUIEPIWH3bI OTHOCHUTEIBRHO TIPOCTa B HW3TOTOBJICHUH,
yIBTPAKOMIIAKTHA U JIEHIEBJIE COBPEMEHHBIX JaTYMKOB BBICOKOTO pa3perieHUs WIu
MaTPUYHBIX JETEKTOPOB.

Wcnonp3oBaHne aKTUBHOW TUIMEPIUH3bl B MEAMIIMHE IO3BOJIUT YNPOCTUTH
HEpa3pyLIAoNIyI0 BU3yaIU3alMIO )KUBBIX TKaHEH U OMOJIOTrHYeCKX 00pasIioB.
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HYPERBOLIC STRUCTURE METAMATERIALS FOR TERAHERTZ
MODULATION AND SUBWAVELENGTH IMAGING

Description, purpose:
i araphene | Graphene [0 Hype'rbolic metamate_rials
are of great interest for possible
msb | Silicon |:| solutions for obtaining images in
real time with a resolution
Insb - exceeding the diffraction limit
due to the creation of hyperlenses.
Gold Active hyperlenses have a
wide range of applications in the
\ field of non-destructive testing of materials,
— quality control, medical diagnostics. Terahertz
hyperbolic metamaterials can also be used in
security systems. They are able to detect an object
hidden inside the package due to their ability to penetrate
many non-polar materials.
Field of application
The active hyperbolic structures of metamaterials
make it possible to use it as a potential application
for wvisualization and sensing with super-
resolution in real time.

<@L

| =
>

incident plane wave

Technical and economic advantages

Conventional terahertz imaging and
sensing systems are static and frequency
dependent. The proposed active hyperlens has
dynamically changing characteristics due to the
use of materials such as graphene and indium
, antimonide. Both materials make it possible to
perform frequency tuning in a wide range in the terahertz range, to obtain an image with
super-resolution in both the near and far zones in real time, and even to increase it.

The layered structure of the hyperlens is relatively easy to manufacture, ultra-
compact and cheaper than modern high-resolution sensors or matrix detectors.

The use of active hyperlens in medicine will simplify the non-destructive
visualization of living tissues and biological samples.
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