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The sparking of cut grape hemispheres in a household microwave oven has
been a poorly explained Internet parlor trick for over two decades. By expanding
this phenomenon to whole spherical dimers of various grape-sized fruit and
hydrogel water beads, was demonstrated that the formation of plasma is due to
electromagnetic hotspots arising from the cooperative interaction of Mie
resonances in the individual spheres. The large dielectric constant of water at the
relevant gigahertz frequencies can be used to form systems that mimic surface
plasmon resonances that are typically reserved for nanoscale metallic objects. The
absorptive properties of water furthermore act to homogenize higher-mode profiles
and to preferentially select evanescent field concentrations such as the axial
hotspot.

[eaki  i3nyHi  (eHOMeHW [oCi He MawTb YITKOr0 MOSAICHEHHA, abo
noTpebytoTb GiNblW AeTanbHOro JocnigpkeHHA. OQHUM 3 TakUX ABULLY € TakK 3BaHa
“BMHOrpagHa nnasma”. byno nomivyeHo Wwo MiXK ABOMa Arofamu, AKi 3HaXO4ATbCH
nig aieto HBY BMNpOMIHIOBAHHSA, BUHUKAKOThL Cnasiiaxuy WO 3anantooTb niasmy.

3aBAAKN OTPUMaHHKO TepMOrpamMm Ta MOAENOBaHHKO CKIHYEHHWUX eNeMeHTIB
Oyno 3’ACOBaHO L0 BWHOrPaguHW CTBOPIOKOTb PE30HAHCHI MOPOXHWUHM B CBOIX
LeHTpaX, AKi KOHLEHTPYIOTb MiKPOXBW/I A0 3HAYHO MEHLMX LOBXWUH XBW/Ib, L0 I
NPU3BOANTL [0 CTBOPEHHA nnasmMu. [l0 UbOoro noAibHWii eekT crnocTepirascs
nnuwe y MeTaneBmx HaHOOG6 eKTax.

PaHilwe BBaXkasocs WO came MOBEPXHEBI Lapwn Arig CTBOPHOKTL KOPOTKY
AVUNONbHY aHTEeHY, afne eeKT CNOCTepiraBCcA HaBiTb Ha rpaHynax rigporento, AKi He
MaroTb 30BHILLIHbOT 0BOMOHKMK, Lel eeKT crnoctepiraBcsd Ha HUX AOKW TpaHynu
Mann PisMYHUA KOHTAKT 0fHa 3 OAHOIO.

3a 0NOMOror TepMorpaMm 6y/o 3°4COBaHO, WO NPW HAABHOCTI Y Midi nuLle
OAHIET KyNbKN BOHAa MPOrpiBaeTbCA 3CepeanmHU, Ha BigMIiHY Bif 3BMYaHOT DKi fiKa
NPOrpiBaETbCA MOYNHAKOUN 3 30BHILLIHIX LIAPIB.

Y cihepuyHuX rpaHynax rigporento (abo srogax BMHOrpady) 3a paxyHoK iX
BMCOKOIro MOKa3HMKa 3a10MJIeHHA | TOMY WO BOHW MOrNHAKOTb NIMLLE YacTUHY
BMMPOMIHIOBaAHHS CTBOPKOKOTHCA MOPOXHUHU Pe3oHyroYi Ha yactoti 2.4 Ty, Le
ABMLLE € BUNaAKOM KMacM4YHOT 3afayi enekTpognmHamiku, po3s'asaHoi y 1908 poui
HiMeUubKMM (idukom [yctaBoMm Mi [Ansa 4YacTUHKM Oy[b-IKOro po3mipy -

95



Po3citoBaHHS CBiTNa C(hepUyYHO YaCTMHKOW. 3afaya pPO3rnsgae pPo3citoBaHHS
eNeKTPOMArHiTHOT XBU/Ti 3 HANPYXXEHICTIO eNEKTPUUHOTO MONS:

[ie 00 — yYactoTa, K — XBWNbOBWIA BeKTOp, a E0O — amnnityga xsuni, Ha
ChepuUYHIn YacTMHLI 3 padiycom R i AieNneKTPUYHOK NMPOHUKHICTIO E.

Y BUNaAKy KOMW [ABi KyNbKW 3HaxXo4AaTbCs OofHa 6ing ogHOi Mi pe3oHaHcu
[A04AK0TbCA O4WMH A0 OAHOTO | CTBOPKOKOTHL TOYKY 3 AY>KEe BUCOKOK TeMNepaTyporo B
TOULi KOHTaKTYy AocnigpKyBaHUX 06’eKTiB. LiA rapsaya Touka Mae 4OCTaTHbO BUCOKY
Hanpy>eHicTb Nons, Wwob ioHi3yBaTW IOHW HaTPIlO | Kanito B nnodax, i 3ananantn
nnasmy, BOHa 06MeXeHa AyXXe ManeHbKow 06nacTo - nopsagky 1/100 AOBXUHK
XBuni. Lia rapsiya Touka nofdi6Ha Ao Tiel, WO 3HageHa B N1a3MOHHUX pe30HaHcax
MeTaneBux HaHocgep. Lleid edpekT Moxe OyTM BMKOPUCTAHWIA AN KOHUeEHTpawuil
CBiTNa, 3a YMOBM SIKWIO Oyae 3HalaeHO MaTepian iKMW Mae HacTilbKU BUCOKWIA
MOKa3HWUK 3a/IOM/IEHHSA 4NA BUAMMOIO CBITNA, AK BOAa A1 MIKPOXBU/Ib.

Okpim TOro 3a [AOMNOMOrokw nporpamHoro 3abesnevyeHHs COMSOL 6yno
NPOBeAEHO CUMYNALID LbOro npoueccy.

Puc. 1 Tepmorpamun oTpmMaHi Bif OA4HIET rpaHynu rigporento, Ta Bif ABOX WO
3HAX04ATLCA Y (PI3SNYHOMY KOHTaKTI OfHa 3 O4HOI0.
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