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Dispersion relation of the TM mode in a 3-layer
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Numerical solution in complex domain
(assuming complex freq, real K)

Substrate

o [cm]

7oy d = 200 Ari~
765! é -
0 5000 10000

Light line
flkz,z) 785 ,
ESkz,E E:Ekz,l f,
780 ! d =30 nm
Y.
| / d=60nm

K, [em]

Berreman mode (leaky mode), ENZ mode (bound mode)
SRR provides near-field components with vary large K,

15000

Ellipsometer measurement of n+ GaAs (5.5x10'8 cm-3) epilayer

(780 cmT)

/

Ultra-thin ENZ layer
(~ 30 nm n-GaAs, 5.5e18)

SEM image

Y. C. Jun et al, Nano Letfters

Transmittance

13, 5391 (2013)

Experiment

(RT FTIR) Simulation

Scale 2.0 \ ' ;

Scale 1.6

Transmittance

0.8]

Scale 1.2

0.6f

' ' . 0.2 .
600 800 1000 1200 1400 600 800

Wavenumber (cm™)

1000
Wavenumber (cm?)

Large field enhancement in n+ GaAs can be obtained when Re[g] =

At the n-GaAs / GaAs Interface: Kgyz = |Eenz/Ecansl? = [€Gans/€anzl?
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* Highly tunable optical strong coupling
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* Novel strong coupling between Metamaterial and ENZ mode

* Previous studies: using permittivity change in a thick doped
substrate
- Y. C. Jun et al, Opt. Express 20, 1903 (2012)
-Y. C. Jun et al, J. Opt. 14, 114013(2012)
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