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Optical field at the subwavelength slit
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IIpenckasana HoBas CBETOMHIYLMpPOBaHHAas CHJa MEXKIY [ByMs HapauleIbHbIMU
METAINIMYECKUMHU TJIOCKOCTSMH, pa3elIeHHbBIMU CyOBOJHOBOM mienblo. Cuila MEHsIeT 3HaK Mpu
CMEHE MOJIApU3allMM W3JyYCHMs, HAaIpaBJICHHOTO B IeJb, U OOYCJIOBIEHA B3aUMOJEHCTBHEM
MIOBEPXHOCTHBIX IUIA3MOHOB. JIJIsI KOJMYECTBEHHOIO pacyera IIOJIy4EHO AHAJIUTUYECKOE
pelieHne ypaBHEHUI MakcBemia y BXoJa B ILIENb CO CTEHKaMHM W3 HMJCAJIBHOIO IPOBOJHUKA.
Haiinena nepexoiHas KpuBasi MEXAy XOPOLIO N3BECTHBIMH IPEIEIbHBIMU CIIy4YasiMHA IIUPOKOU U
Y3KOH LIENN 10 CPABHEHMIO C JUIMHOM BOJIHBL. [loKa3aHO, 4YTO KpHBasi CONEPKUT OCLMIUIALMM,
BBI3BAHHBIE  POXKACHMEM B  IIEIM  HOBBIX  BOJHOBOJHBIX  MoA. MccienoBanue
CBETOMHIYLIMPOBAHHONW CHJIBI OTKPBIBAET BO3MOXKHOCTb IPAKTUYECKUX TNPUIIOKEHUH, B
YAaCTHOCTM B MAaHUIYJSIUM MHUKPOHHBIMM METANIMYECKMMM 4YacTULIAMH U B TEXHHUKE
MUKpOIIEpEKIIIOYaTeeH.
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Teoperndeckas rmepexomHas KpuBas Ui UAeaTbHOro MeTaiuia ¢ yuaeroM 100 mpocTpaHCTBEHHBIX MO/
(crimomrHast KpUBas) M YUCIEHHBIN pacdeT mporpammoit JCMsuite as1st 30710TOH MIIEHKH TONIUHON
100 aM Ha nvHE BONHEL 1,55 MM (Toukn). CoBlafieHne CBUACTEIHCTBYET O IPUMEHIUMOCTH MOACITH
UJICATBHOTO MTPOBOTHUKA

Theoretical transition curve for a perfect metal with allowance for 100 spatial modes (solid curve)
and numerical calculation with the JCMsuite code for a gold film 100 nm thick at the wavelength of
1.55 um (symbols). The coincidence is the evidence of the perfect-metal model applicability

A new light-induced force has been predicted between two parallel metal planes separated
by a subwavelength slit. The force changes its sign at polarization switch and arises from the
surface plasmon attraction. For quantitative calculations, an analytical solution to Maxwell
equations at the entrance of the slit with perfectly conducting walls is derived. The transition
curve between the known limiting cases of narrow and wide slits as compared to the wavelength
is found. The curve is shown to include oscillations caused by the emergence of new waveguide
modes in the slit. The study of the light-induced force offers possible applications in metal
particle manipulations and laser microswitches.
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