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Two-dimensional metamaterials are lithographially fabriated periodi arrays of split-

ring resonators (SRR) on a surfae of a dieletri. Eah resonator ats as an LC-iruit

responding to the inident radiation with a single or multiple resonanes. Typial dimen-

sions of resonators in two-dimensional metamaterials are of the order of a few tens of µm

and their resonant frequenies fall within a THz range. Split-ring resonators are THz

ounterparts of semiondutor miroavities whih are resonators for visible or infrared

light. In analogy with miroavities, SRR-based metamaterials (SRRMs) allow one to

observe a strong light-matter oupling at THz frequenies. An advantage of THz SRRMs

is possibility to reah experimentally an ultra-strong light-matter oupling limit (when

the Rabi frequeny is omparable to that of oupled osillators involved) whih was not

observed with miroavities.

We performed a number of spetrosopi measurements on a SRRM fabriated on a

modulation doped GaAs/AlGaAs heterostruture in order to study an in�uene of SRR

metalization on optial properties of the metamaterial in THz and VIS ranges of eletro-

magneti spetrum. Some features of SRR were onfronted with a numerial modeling of

the metamaterial with a �nite di�erene time domain method.

In order to determine frequeny of resonanes, we arried out room-temperature time-

domain transmission measurements with a ontrol of polarization of the inident radiation.

We have found that the frequeny of resonanes depend on the polarization of the ini-

dent radiation whih was also revealed in numerial simulations of the metamaterial. A

magnetotransmission of 2.54 THz radiation through the SRRM at 2 K showed a ylotron

resonane transition with no evidene of magnetoplasmon exitations. Miroluminesene

measurements at 2 K indiated that the presene of resonators does not introdues es-

sential hanges in spetra in omparision with a referene sample with no SRR. However,

suh di�erenes were observed in polarization of maroluminesene measurements arried

out at magneti �elds up to 10 T.

In onlusion, we have notied an unexpeted di�erene between results of miro-

and maroluminesene from the SRRM whih explanation requires further studies. We

observed a qualitative agreement in measured and numerially modeled THz response of

SRRM.
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