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AHHoTauun

CUHXpOHM3aLMs BPEMEHU C BbICOKOW TOYHOCTLIO ANA yAaneHHbIX OMTUYECKUX penepos
YacTOThbl UrpaeT BaXKHYHO ponb B yHAAMEHTANbHON HAyKe U MPakTUYECKNX NPUITOXEHMSIX. Tam,
roe BO3MOXHO, peLleHneM crnyxuT ncnonbzosaHve BOJIC. C ee nomoLbo MOXHO nepefasaTh
4YacToTy OT OMTMYECKOro penepa B ONTUYECKOM OuanasoHe, NepeBoAd ee B paguogmanasoH
TOMNbKO B Crlydae HeobGXoAMMOCTWM Ha yganeHHoM koHue nuHuu. MK nasep, nNpmBs3aHHbIA K
KPMOrE€HHOMY pe30HaTopy, MOXET BbIMOMHATL POfb XPaHUTENS 4YacTOTbl OMNTUYECKOro
AnanasoHa, 4YTo pelsaet npobnemy HenocTossHHOM paboTbl oNTUYecKoro penepa. Bo3amMoXHOCTb
OCYLECTBIATb AUCTAHUMOHHOE CpaBHEHME LUKasbl BPEMEHN B CUTyauUMsiX, korga NpuMeHeHune
BOJIOKOHHO-OMTUYECKNX JIMHUA CBSI3M HEMPAKTUYHO MW HEBO3MOXHO, B 4YaCTHOCTU, Mexay
Ha3eMHbIMU N KOCMUYECKMMWN OMNTUYECKUMW penepamMym 4acToTbl, 06ecneynT 3HauYnTenbHbI
nporpecc B oyHAaMeHTanbHON hU3UKE U NPAKTUYECKUX MPUMOXKEHUAX, BKNOYAA UCMNbITAHUS
N3MEHYNBOCTU DYHAAMEHTAITbHbIX KOHCTaHT, OBLLYIO TEOPUIO OTHOCUTENBHOCTU, MOUCK TEMHOM
maTepuu, reogesnto n rnobanbHble HaBUraunoHHbIE CMyTHUKOBbIE cucTembl. B pabGote
npeanaraeTca noaxod MO NPUMEHEHMIO Nnasepa, CTabUNU3NPOBAHHOrO MO  KPUOreHHOMY
KPEMHUEBOMY pe30HaTOpy, B KAYECTBE XPaHUTESS YacTOTbl ONTUYECKOro penepa B ONTUYECKOM
AnanasoHe, 4TO MO3BOMUT YMyYlUTb YPOBEHb CTAOWMMNBHOCTWU JTOKANbHOW LUKanbl BPEMEHM.
Takke paccmaTpuBaeTca MOAXOA MO WCMOMb30BaHMIO MOOWUNBHBIX OMTUYECKUX pPenepos
YacTOThl AN4 NPOBEAEHUSA CINYEHUI LWKan BpemMeHu npu otcytcteumn BOJIC.
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Abstract

High-precision time synchronization for remote optical frequency references plays an
important role in basic science and practical applications. Where possible, the solution is to use
FOCL. With its help, it is possible to transmit the frequency from the optical reference in the
optical range, transferring it to the radio range only if necessary at the remote end of the line. An
IR laser attached to a cryogenic resonator can act as a guardian of the optical frequency range,
which solves the problem of inconsistent operation of the optical reference. The ability to
remotely compare the time scale in situations where the use of fiber-optic communication lines
is impractical or impossible, in particular, between terrestrial and space optical frequency
reference points, will provide significant progress in fundamental physics and practical
applications, including testing the variability of fundamental constants, general theory of
relativity , dark matter search, geodesy and global navigation satellite systems. The paper
proposes an approach to the use of a laser stabilized by a cryogenic silicon resonator as a
storage of the optical reference frequency in the optical range, which will improve the stability
level of the local time scale. An approach to the use of mobile optical frequency references for
carrying out comparisons of time scales in the absence of FOCL is also considered.
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