MHTEMPANbHbIE MUKPOPE3OHATOPbLI ANA METPOJIOIMU ONTUYECKUX YACTOT
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KomnakTHble onTuyeckne pe3oHaTopbl Ha yvne obelarnT Npou3BeCcTM PEBOMOLMIO BO
MHOMMX 06nacTax Hayku M TEXHWKMK, BKMOYAA AATYMKM U METPOSOTMI0 ONTUYECKUX U3MEPEHWI.
KonbLeBble pe3oHaTopbl U3 HUTpuaa kpeMHus (Si3N4) oTKpbiBalOT BO3MOXHOCTU AN reHepaumm
YacTOTHOM rpebeHKn, CBOMCTBA KOTOPOW C OMpedensoTcsl TOrbKo reomMeTpuen pesoHaTopa u
cBovcTBaMKU MaTtepuana. Micnonb3oBaHne TOHKMX MAEHOK U3 okcnga KpemHus (SiO2) ¢ HU3KMM
nokasatenem npenomMrieHnsa B kayectse O0bKagok U KpeMHUEBbIX NNAacTUH B KAa4eCTBe OCHOBbI
ANS  4MNoB  MNO3BOMSET UCNONb30BaTb TexXHomoruvdeckyto 6asdy, HapaboTaHHy [Ons
NonynpoBOAHMKOBOW SMEKTPOHUKN, NS CO30aHNA MHTEerpanbHblX OTOHHLIX cxeM (MPC)

B paboTe npoaemMoHCTpMpoBaH BeCb MyTb CO34aHMS KOMMaKTHbIX 3TarOHOB Pa3HOCTU
OJIMH BOMH: OT pacyeTa reoMeTpun pe3oHaTOpPOB N KOHKPETHbLIX TEXHOMOMMYECKNX peLLEHU No
CO3aHUI0 UHTerpasnbHbIX (POTOHHBIX CXEM [0 IKCMEepUMEHTANbHbIX N3MEPEHUN UX CREKTPOB U
onpegeneHnss MeTPOSIOrMYeCcKnX XapakTepuUcTUK.

Ha ocHoBe UPC ¢ konbLeBbIMM pe3oHaTopamu, MmerlwmMmm gobpoTtHocTe Ao 10°, B
pabote ObiNM co3gaHbl  KOMMNAKTHble KOMO-reHepaTopbl Ha 4une, obecnednBatoLime
BOCMNPOU3BEAEHNE CneKkTpanbHbIX FPeOEHOK B LUMPOKOM cnekTpanbHoM grnanasoHe 600-1700 Hm
C Warom cnegoBaHuss mog He 6Gonee 1 HM M pacWMPEHHOW HeonpeneneHHOCTbIo
BocnpoussegeHnsa mog meHee 0,02 HM. [NonyyeHHble Ynnbl SBASIOTCS KITHOYEBBbIMU ArieMeHTaMu
YCTaHOBKM ANsi METPOSIOrMYEeCcKoro obecneyeHnst CNeKkTPoOMEeTPUYECKUX CPeacTB W3MEPEHWMN,
KoTopasi no pesynbtatam OKP Bowna B coctaB ["locygapCTBEHHONO NEPBUYHONO CneumnanbHOro
aTanoHa eguHUL ANWHBI M BPeMEHU pacnpoCTpaHeHWsa curHana B CBETOBOAE, CpenHen
MOLLHOCTW, ocnabneHnst n AnnHbl BOSMIHbI ONTUYECKOTO U3NyYeHUs ANnsa BONIOKOHHO-OMTUYECKNX
cuctem nepegayvm nHgopmauum M3T 170.
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Compact optical resonators on a chip promise to revolutionize many fields of science
and technology, including sensors and optical measurement metrology. Ring resonators made
of silicon nitride (Si3N4) open up possibilities for generating a frequency comb, the properties of
which are determined only by the geometry of the resonator and the properties of the material.
The use of thin films of silicon oxide (SiO2) with a low refractive index as plates and silicon
wafers as the basis for chips makes it possible to use the technological base developed for
semiconductor electronics to create integrated photonic circuits (IFS)

The paper demonstrates the whole way of creating compact standards of wavelength
difference: from calculating the geometry of resonators and specific technological solutions for
creating integrated photonic circuits to experimental measurements of their spectra and
determination of metrological characteristics.

On the basis of IFS with ring resonators having a Q factor of up to 105, compact combo
generators on a chip were created in the work, providing reproduction of spectral combs in a
wide spectral range of 600-1700 nm with a mode step of no more than 1 nm and an extended
uncertainty of mode reproduction of less than 0.02 nm. The resulting chips are key elements of
the installation for metrological support of spectrometric measuring instruments, which,
according to the results of the R&D, became part of the State Primary special Standard of units
of length and time of signal propagation in the fiber, average power, attenuation and wavelength
of optical radiation for fiber-optic information transmission systems GET 170.
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