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[ia3MeHHBIE KBasVICTaTNYECKE
PE3OHAHCHI B YEANHEHHOW METAMINYECKON
HaHOYaCTMLE

lipocTenLUne CipYKTYPbI 13 HaHOYaCTMLL:
KAACTEPDI U LIEMNOYKM

OnTnYeckmne MeramMamepraibl Ha OCHOBE
HaHeYaCTL
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‘ Pe30HaHCHOE YCrioBMe Ans ANMNOJSIbHOrO Pe30HaHca: |&
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‘ Pe30oHaHCHOE YyCnoBue AN1s MySbTUMOSIbHOIO pe30HaHCa:
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N =1- IUIIOIBHBIN PE30HAHC

N = 2 - KBaAPYNOJIbHBIA PE30HAHC

N = 3 - OKTYNOJIbHBIA PE30HAHC




[lonsgpmn3yeMOCTb YacTiL, pa3HoM dDOpMbl
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Pe3oHaHCch! A YacTtul, pasHoW (hopMbl
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CeueHnsd Bo3OY>kAeHNS HaHOYaCTMLL
Kans pa3HOro pasMepa

KBaapynonbHbl
N pe30oHaHC

(1) a=>52uum
(2) a=62um
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CobCcTBEHHBIE KBa3CTaTUYECKME MOAb!
HapPbl METAINNYECKNX HaHOYaCTL

(2) momepeuHast TUIOoIbHAS
MOJI3;

(b) mpomoakHAS TUIOILHAS
MOJI3;

(C) momepeaHast
KBaApYIOJIbHAS MOJA;

(d) ymHCHHAS
KBAAPYIIOIbHAS MOAA




CobcTBEeHHble YacToThl

Tae 7] = a3/6‘hd Sy = (e, -1 /1+2¢,), @, = w, /,/l+ 2¢, - 4acToTa AUIOJLHOMU INIA3MEHHON MOJIbl WHTUBH TyaJIbHON YaCTHIIHI,

a)p IJIa3MCHHAs 4aCTOTa B MECTAJIIC, &, AUDJICKTPUYICKAS HPOHULIAEMOCTb MATPUIIBI B KOTOPYIO OI'PY>KCHBI YaCTUIBI.



lNMepBblX 3KCnepuMeHT no 2D peléTkam
CABOEHHbIX HaHOo4YaCcTUL

A.N.Grigorenko, A.K.Geim, H.E.Gleeson, et al., “Nanofabricated media with
negative permeability at visible frequencies”, Nature, vol. 438, pp. 335-338, 2005
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KBaapymnosbHbI PE30HAHC B
[IBYMEPHOW PELLETKE
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I3MeHeHne ceuyeHus Bo3byXaeHus ¢
C pPaCTSXKEHMEM PE3MHOBOW MaTpULibl
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— Coherent Coupling of Plasmon Resonances in Elastomeric Arrays of
IR Silver Nanoparticles.

- Serhiy Malynych and George Chumanov*, Department of Chemistry,
Y- PRl -~ Clemson University, Clemson SC 29634
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KBa3Wa/1EKTPOCTAaTUYECKNE BOJIHLI B
LIeEfeYKax MeTalinyeckmx HaHoYacTyLL

(a) — nonepeyHble BosHb (P, LT )

(b) — npononbHbie BonHbl ( P, || T)

OVMNONEN B LIEMOYKE
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AVCrepcioHHbIE XapaKTEPUCTUKA
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Bo3by»kaeHne bbicTpov MpoAcIbHOW
BOJIHbl B KOHEYHOM LIernoyke

hv=0

hw, =6.18>B
a = 25Hum

d =75um

N =20




Bo3by»kaeHne bbICTpon NonepeyHom
BOJIHbI B KOHEYHOM Lienoyke




Bo3by»kaeHne MeAIEHHOM MPOAOILHOM
BOJIHbI B KOHEYHOM Lienoyke
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Bo3by»kaeHne MeaneHHon nonepeyHon
BOJIHbl B KOHEYHOM LIernoyke




3aBVCMMOCTb KOSIMMULIMEHTA NEPEAAYUN
[10. MOLLIHOCTI OT PACCTOSAHWS

a=25nm

d =75nm

hv =0.7eV
how, =6.18eV




SJIEMEHTbl HAHOMOTOHHBIX CXEM Ha
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Kinacenueckmn AndpaKLoHHbIV
NPEAEN
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[lepeHoc cyb6aAaNHOBOTHOBBIX M306pPaXKEHNN C
[OMOLLIbIO MIaHapPHbIX M ABYMEPHbIX PELLETOK U3
HaHOBOJTHOBO/0B

YKOPOYEHHbIE YPaBHEHUS ONUCbIBAIOLLIME ANCKPETHYIO ANdpaKLMIO:

dAﬂ +K(A1+1+Anl)+|5(k)A1 0 |
L
LR, A

0A
dz

+K(A\1m+1+p\1m 1+A1 1m+A\1 1m)+|5(k)p\1m '3

°o
/ i3
k - BONHOBOE 4MC/10 MOAbl yTZ '
0 (k) - K03pPULUMEHT 3aTyxaHus /

X

K - KO3(hpULUMEHT B3aMMOAENCTBUSA BOSTHOBOAOB



AHa/INTNYECKNE PELLEHNS YPaBHEHNN
AVICKPETHOW ANMdpaKLmn
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locneaoBatenbHas MoANMUKALISA NCXOAHOLO
N30OPaXKEHNS B KBaAPaTHOM PELIETKE HAHOBOTHOBOAOB

(@)-z=0;
(6)-2=0,25«"";
(B)-z=05x";
(r)-z=0,75x".




[IEPEHOC CYOANVHOBOIHOBONO N30OPaXKEHNSA BYKBbI 1> C
[OMOLLBIO KBaAPATHOW PELLETKI HaHOBOJIHOBOAOB




AﬂbTepHaTVIBHbIe CNCTEMBI AJiA NEPEHOCA CY6,£I,J'IMHOBOJ'IHOBbIX
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Ono A., Kato J., and Kawata S., Phys. Rev. Lett., 95, 267407 (2005)
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[IpOEKLMOHHAsA Nepeaada
306paXKEHNI

FIG. 3. (Color online) (a) Geometry of the magnifying wire medium lens excited by the planar near-field source in the form of the letter
M. The distance between the source and the center of the front interface is 13 mm. All dimensions in the figure are given in millimeters.
Calculated distributions of the normal component of electric field: (b) on a plane surface 8 mm from the source in the direction away from
the lens, which is (13+8) mm from the center of the lens input surface and (c) on a spherical surface 15 mm from the output surface. The
frequency of operation is 910 MHz.
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OTpuuaTenbHasa pedpakuusa

Snell's law:
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«J1eBOCTOPOHHSANA>» naeasibHas JIMH3a

NHTEHCUBHOCTD

eE=pu=-1
O6bEMHOE n3o0bparkeHne
NosTly4aeMoe TEBOCTOPOHHEN JIMH30M

d d+b 7

{d)opMyna nvH3bl: a+b=d ]




JKCrepMMeHTaJibHblie 06pa3Lbl
«J1IeBOCTOPOHHMUX> JINH3

<- DNIEMEHTAPHas SYENKA NMEPBbLIX
JIEBBIX CPEA

PasMep aeMEHTapHOM SYenkn 2.62 MM;
[lo/TyYEHHOE PaspeLleHVE A/3' Ha ANVHE
BOJIHBI ~ 6/ CM.

R.A.Shelby, DiR.Smith, S.C.Nemat-Nasser, and
S.Schultz, Appl. Phys. Lett., 78, 489 (2001)

<- /I30TPONHbLIV JIEBOCTOPOHHM
KPUCTaM M3roToBAeHHbIN Phantom

Group (Boeing)







OnucaHve MeTaMaTepuvasia B
TepMMHaX cpeaHuUX noJsien
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YacToTHEIE 3aBUCUMOCTV SMMEKTMBHBIX
AVISNIEKTPUYECKON Y MarHUTHOW NPOHNLIGEMOCTEN
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HaHoo)xepenbs Uin cABOEHHbIe
HaHO4YaCTMLbI?

A.Alu, et al., Opt. Express, 14, 1557 (2006)

Al ¥

(b)

Fig 1. A circular amay of equi-spaced nano-spheres in the x-y plane excited by: ia) a local
time-varving magnetic field directed along z; (b) 2 local time-varving elecic field directed
alomg y. The vectors on each particle indicate the induced electric dipole moments in the two
cases.

YcnoBust HEOO6X0OMMOro MarHUTHOIO OTKIUKA:

1) Bos0yxgeHne MynbTUnonbHOM Modbl BbICOKOIo
nopsaKa;

2) ObecneyeHne BbICOKOWM OBPOTHOCTM 3TOM
MOZbl.

S
?4‘», 242" [IpotmBopeume!

[Tntockl napbl HAHOYaCTUL:
1) Wcnonb3yloTcs camble HUXKHUE MOAbl;
2) [HocTtaTto4yHOo BbiCOKasi 4OBPOTHOCTb.

O4YeBNAHO NPENMYLLECTBO Napbl
HaHOYaCTNL NepPen OXKepPEeNbLEM




SaKAryYeHne

[IPpOBEAEH KPpaTKu 0630p S(PdHEKTOB
CBA3aHHBIX C MiasMEHHbBIM PE3OHAHCOM B
CYICTEMax METAIINYECKMX HaHOYaCTL

O6Cy»KAEHB! BO3MOXHOCT NCHOBb30BaHNA
CTPYKTYP 13 HaHOYaCTL B HAHOMOTOHHbIX
NPVIOXKEHNSAX




