OTYET
O XOJIE BBIINOJIHEHUA PABOT 110 TEMATHUKE
«BPEMS N YACTOTA» IPOEKTA KOOMET 3A 2005 r.

L. OBIIAA XAPAKTEPUCTUKA PABOT

3a UCTEKIIUH epHoJT 10 TeMaTuke «Bpems 1 9acToTa» MpoBOAMWINCH padOThl 1O 4-M TeMaM:

12/RU-a/92 «Omnpenenenue mapamerpoB BpamieHus 3emau (I[1B3) mo manapiM  oOcepBaTopuii
crpan KOOMET» (mocrostHHast MmeTposoruyeckas padbora);

15/RU-a/92 «B3auMHBbIe CIIMYCHUSI HAIIMOHAJIBHBIX LKA BPEMEHU» (IOCTOSHHAS METPOJIOruye-
cKkas paboTa);

17/RU-a/92 «IIpoBeneHre MCCIEIOBAHUIA 11€3UEBBIX PEMEPOB YaCTOTHI» (TIOCTOSIHHAS METPOJIO-
ruyeckas pabota);

174/RU-99 «Cocrosinue 3TanoHHoi 6a3el ctpaH-wieHoB KOOMET B oGmacti BpeMeHH M 4ac-

TOTEIL .

[To Bcem TemaMm MOYYEHBI COJCpKATENbHBIE PE3YJIbTAThI U MOJIE3HAsT HHPOpMAITHSI.
Yyactauku padot: OI'YIT «BHUUDTPW», Poccus; I1Th, I'epmanus; HMII, bonrapus; CMY,
Cnosakus; 'YM, Ilonbuia; benl M, P.benapycs; 'HITO «Metposnorus», Ykpauna, HUCM, Monna-

Bust; PI'TI «KasluMetp», P.Kazaxcran; [IHUWM, Haponnas [{emokpatudeckas Pecy6nmka Kopest.

II. PE3YJIBTATHI ITOCJIEJHET'O BACEJAHW A TEXHUYECKOI'O KOMUTETA
KOOMET TK 1.11 «BPEMS 1 HACTOTA»
B oTueTHOM roay 4jaeHbl TEXHUUYECKOTO KOMUTETA HE COWIN LEIecO00pa3HbIM ITOBEIEHHUE CIie-

nuanabHOro 3acenanus rexunyeckoro komurera KOOMET TK 1.11 « Bpemst u uactoTay.



III. OB30P BbIIIOJIHEHHBIX PABOT

TEMA 12/RU-a/92
“ONNPEJEJIEHUE ITAPAMETPOB BPAIIEHUSA 3EMJIA (I1B3)
O JAHHBIM OBCEPBATOPUI CTPAH-KOOMET”

(mocTostHHAs METPOJIOTHYECKas paboTa)

Koopaunarop: ®I'VII «BHUNDTPU», Poccus.
ITapTHEpsI: OI'VII «BHUUDTPU», Poccus; 'AO AH Ykpaussl.

B 2005 r. mpomoimkanuck peryispHble HAONIOACHUS 3BE3]T M MCKYCCTBEHHBIX CITYTHHUKOB
3emun B oO0cepBaTopusix Poccun, Ykpaunbl, bonrapun, Y36ekucrana, [Tonpmm n Yexun u nepenaya
pe3yNbTaTOB B MEHTP 00paboTKU ¥ BhuucieHUi [IB3 - HHCTUTYT METPOJIOTHH BPEMEHH M MIPOCTPaH-
crBa (MMBII) BHUN®TPU. [IpoBoauics B3auMHBII 00OMEH pe3ylbTaTaMy HAOJIOJCHUNA U BBIYHCIIE-
Huil [1B3 Mexay ctpaHaMu-y4acTHUILIAMH, a TAK)KE€ MEXIYHAPOIHBIMUA U HAIIMOHAIBHBIMU LIEHTPAMU
onpenenenuid [1B3. PerynspHo BeIHUCh BBIUUCICHUS 3HAYCHU KOOPJMHAT TMOJIIOCA U JIUTEIIBHOCTH
cyTok 1o pesyibratam GPS HaOmronenuit B myHkrax Ha teppuropun Poccuu. Tounocts onpeneneHuit
[1B3 BceMu cpencTBaMu CTpaH-ydacTHHUI[ cocTaBuiaa nmpuMmepro 0.001” mo koopamHaTtaMm mojroca u
0.2 MCc MO BCEMHPHOMY BPEMEHH, YTO NPHUOIIKACTCS K TOYHOCTH PE3yIbTaTOB MexXIIyHapOIHOMH

CayxOb1 Bpamenus 3emiu.

TEMA 15/RU-a/92
“B3AUMMHBIE CIMYEHUSA HAITMOHAJIBHBIX IIIKAJI BPEMEHW”

(mocTostHHAs METPOJIOTHYECKas paboTa)

Koopaunarop: ®I'VII «BHUNDTPU», Poccus.
ITapTHepsI: benl M, P.benapycy; HMLI, bosrapusa; PI'TI «KasMluMerp», P.Ka3zaxcran
I'VM, Iloapma; OI'VII «BHUUDTPU», Poccus; CMY, Cnosakusg; I'HITO

«MeTtpoiiorus», YKpanHa;

B 2005 roxy npoBoawnuchk cimuenus mkansl Bpemenn UTC(SU) - Poccust co mkamamu Bpe-
menu UTC(BY) - P.benapycs, UTC(PL) — ITonpma u UTC(UA) —Ykpauna. OcymiecTBIsuICS B3anM-

HBIII 0OMEH U3MEPUTEIBHON HHPOpPMAITHECH.



JIns B3aMMHBIX CIIMYEHUN ¢ HAUMOHAJIBbHBIMU KaamMu BpemeHu B OI'YII « BHUUDTPU» uc-
MOJI30BAJUCH CIEAYIOIINE MPUEMHUKH: OJHOKAHAJIBHBIA OJJHOYACTOTHBIM ImpueMHUK curnaioB GPS
TTR-6, MHOTOKaHAJIbHBIN ABYXYaCTOTHBIN reoae3ndeckuil mpueMHuk curHanos [ JIOHACC/ GPS JPS
LEGACY 2078, onHokaHanbHblid mpueMHUK curHainoB ['JIOHACC A-724-M.

Crnuuenus mkan sBpeMenu UTC(SU) u UTC(BY) mpoBOAWMINCEH C HCIIONTH30BAaHUEM OJTHOBPE-
MeHHbIX npueMoB curHainoB KHC TJIOHACC (HeckoJabKO CE€aHCOB B CYTKH) M C HCIOJIb30BaHUEM
npuemoB curHanoB KHC GPS (cpeanecyrounsie nannbie u B dopmare CGGTTS. V). s caudyeHus
no curHasiam GPS B benl IMe ucnons3oBanics npuemuuk VP ONCORE EO0YXH. 3a otuerHblii ne-
puon B UTC(BY) O6butn mpoBeseHbl 3 KOPpEKIMHU HIKalbl BpeMeHu: 3 mapta, MJD=53432, -300 Hc;
1 uronst MID=53522, 300 uc u 1 nexabps, MID=53705, 500 Hc.

Cmnuenus mkan spemean UTC(SU) u UTC(GUM) npoBoAWJIMCH ¢ MCHOJIb30BAaHUEM TIpHE-
MoB curHaioB KHC GPS B auddepennmaisHoM pexruMe B COOTBETCTBHHM C TpebGoBanusmu [1]. B
GUM wucnonb3oBaics 8-mMu kaHainbHblid npueMHUK AOS SRC TTS-2.

Cnuuenus mkan Bpemenn UTC(SU) u UTC(UA) npoBOAMINCH C UCIIOIb30BAHUEM CUTHAJIOB
KHC GPS (cpennecyrounsie nannbie). 9 supaps, MJD=53379, 8 UTC(UA) Oputa mpoBeneHa Kop-
pekuus mkaasl BpeMenu Ha 500 He.

Wndopmanus o mkane Bpemenn «KazMluMerpa» B 2005 roay He mocrymnaina.

Ha npuBeeHHOM HMXKE pUCYHKE MTPEICTABICHO B3aMMHOE TOJIOKEHHE IIKal BpeMeHH Jabopa-
TOpui y4acTHUKOB B 2005 T'. OTHOCUTEIBHO MIKAJIbl BCEMUPHOT0 KoopauHupoBaHHOTo BpemeHu UTC,

MOJIYYEHHOE MPH CIMYECHUAX 1o curHaigaMm GPS.
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BY PL SU UA
Pacxoxnenue mkan
UTC - UTC() (uc) 46,2 3,4 15,2 -224
Ha 30.12.2005,
MJD = 53734
Pacxoxaenue pazMepoB eaHHII
AfAJUTC - UTC(i)] x 10" 1,89" 0,02 0,02 -0,38*
cpeaHee 3a roj
CrangapTHas ciy4yaiiHas Heompene- <10 <10 <10 <10
JIEHHOCTH CIIMYCHUHN (HC)
Hcnonbs3zyeMble kaHabI I''IOHACC, GPS I'VIOHACC, GPS
CIIMYECHUM GPS GPS

B tabnuie MOXHO yBHIETh HHPOPMALIMIO O pa3Mepax €AMHUI] BPEMEHHU yYacTHUI[ MO OTHO-
LIEHUIO K IlIKaJle BCeMUpHOro KoopauHupoBaHHOro BpeMeHn UTC, o mpoBeAeHHBIX KOPpEKLUHUAX H
CBeZICHMsI 00 UCIIONIb3yEeMbIX KaHaaX CIMYEHUM.

Ot ciiyx0 BpemeHH 1 yactoThl bonrapun u CnoBakuu usmepuTenbHas HHPOpMaILKs He OCTY-
nasna.

[IpencraBnenHble Bbllie 00OOIIEHHBIE CBEIEHHUS HE MOKPBIBAIOT BECh CIEKTP ACSATEIBHOCTH
napTHEpOB 1o cinueHuto mkain BpemeHu. Tak B [HIIO «Metponorus», YKkpanHa, peryiasipHO MpOBO-
JUTUCH pabOoTHI 10 CPaBHEHUIO HAIlMOHAIBbHOHN mikaibl BpeMenn Ykpanabel UTC(UA) co mikanoii Bce-
MUpPHOro KoopaunHupoBaHHoro BpemeHu UTC, mporHo3 KOTOpOil CONEPKUTCS B HABUTALMOHHOM
COOOILICHNH, C HCIOJb30BAHUEM CHUTHAJIOB CIYTHUKOBOW paauoHaBuranuonHoi cucrtemsl (CPHC)
GPS. Taxxe mpoBoauauCh pabOTHI IO CPAaBHEHUIO IIKAJI BPEMEHH TOCYAapCTBEHHBIX ATAJIOHOB €H-
HUIl BpEMEHU U 9acTOThl YKpauHbsl u DeneparuBHoi Pecriydnuku ['epMaHuy ¢ MCHIOIb30BaHUEM CHT-
HaioB CPHC GPS. Pe3ynbrarsl 3TuX pabOT MOATOTABIMBAIUCEH B BUJE €KEHEACTBHBIX (OMEPATUBHBIX )

U eXeMeCSYHbIX (0(pHUIMaIbHBIX) HH(DOpPMAIMOHHBIX OrosieTeHeil ['ocynapcTBeHHO City»X0bl enHO-

" Tlpu pacuere pacxXOkIEHMS pa3MEPOB EIMHHIl ObUIH yuTeHsl koppekumu mkaast UTC(BY) 3 mapra,
MIJD=53432, -300Hc; 1 urons MJD=53522, 300uc u 1 nexadps, MID=53705, 500Hc.
2 Ilpu pacuere pacxXOXIeHUS pa3MepoB eauWHHI Obula ydreHa koppekuust wmkansl UTC(UA) 9 suBaps,

MJD=53379, na 500=c.



r0 BPEMEHM U ATAJIOHHBIX YacTOT YKpPAaWHbl U PACCBHUIAINCH IO AIEKTPOHHON MOYTE U Pa3MEILAINCh
Ha caiite HHIL] «uctutyt Metponorumn» (http:\\www.metrology.kharkov.ua).

ITomumo cnuuennit opueHtrupoBaHHbix Ha BHyTpu KOOMEToBckue nyx el PTB yuyacTBoBa-
JI0 B OY€Hb MHTEPECHON KOMITAaHUH 110 CIIMYEHUIO MK BpeMeHH ¢ psaoM jJadopatopuit EUROMET u
NIST - BnagenbriaMu NEpPBUYHBIX [IE3UEBBIX PEMIEPOB YaCTOTHI (POHTAHHOTO TUTIA.

B pamxkax perymsapabix nymiekcHbix (TWSTFT) cnuuenuit mexay 4-ms1 eBporneiickumu J1abo-
paropusimu (BNM-SYRTE, IEN, NPL, PTB) u NIST BeIMOnHSAIOCH €XeCyTOYHO 12 3KBHUINCTAHTHBIX
cepuii u3 4-x uzmepeHu. Takol MOAX0. MO3BOJISUI MOJIYyYaTh COCTOATENIbHBIE OLICHKH MOTPEITHOCTH
KaHAIOB cindeHui. LlenecooOpa3sHOCTh CTONIb BBHICOKOHM IUIOTHOCTH IYIUIEKCHBIX HM3MEpPEHUH Oblia
NOJTBEPXK/IEHA B TEUCHHE M3MEPUTEIHHON KaMIIaHUM HECKOJBbKUX J1a00OpaTopuil B TEUCHHE OKTSO-
psa/HosiOpst 2004. B kavecTBE OMOPHBIX TE€HEPATOPOB ISl CiMUeHUs "(HOHTAHOB" MCMOIB30BAIUCH aAK-
TUBHbIE BOJIOPOJAHbBIE Ma3epbl. Tpu TEXHONOTHH CIUYEHUN OBLTH MCIOJIH30BaHbl OJHOBPEMEHHO: IO-
MHUMO JYIUIEKCHOTO KaHajla, KOTOPBINA BIepBbIe paboTai 1o rpaduky 12 3KBUAMCTAaHTHBIX CEPUH B CY-
TKH, MCIIOJIb30BAINCH JBYXYAaCTOTHBIE NMPHUEMBI KOJIOBBIX M3MEPEHUN TI€0JI€3MYECKUX NPHUEMHHKOB,
YTO TO3BOJISIIIO yU4eCTh HOHOC(EPHYIO cocTaBstonlyo, Tak HazbiBaeMass GPS TAI P3 texnonorus, u,
HapsIly C 3TUM T€ e JaHHbIE T€0/Ie3NUYECKUX MIPHUEMOB 00pabaThIBaINCh C UCIOIb30BaHUEM (a3bl He-
cymieii (GPS CP), naBas erie oJuH UCTOYHHUK CPABHEHHUS YaCTOT YJAJICHHBIX CTAHIAPTOB. TeXHOIOTHS
GPS CP npopeMoHcTpHpoBaia HanboJee BRICOKUI YPOBEHB pa3peliaroiieil CiocoOHOCTH 10 4acToTe
CpeaM TpeX HMCIOJIb30BaHHBIX MeTo/0B. [Ipu aTOM paspemaromas crnocoOHOCTh gocTurana 1x 10" na
uHTepBanax BeIOOpKH 1 cytku it rexHooruit TWSTFT u GPS CP. GPS TAI P3 metozas! no3Bossuin
JTOCTUTHYTH MOJO0OHOTO YPOBHS JHUIIb HA BpeMeHax ABoe U Oojiee cyTok. Bce mcnonap3oBaHHBIE TO-
XOJbl JAJIA OJMHAKOBBIE OLIEHKU CPEIHHUX PA3HOCTEM YacTOT MEXIY CIMYAaeMbIMU CTaHJAPTAMM 4ac-
TOTHI B TIpefieiax 1 G HeonmpeAeNeHHOCTH B HECKOJIBKO €IMHUIL 10'°. B X0JI€ IKCIIEPUMEHTa ObLTH
OIICHEHBI pa3zHocTh YacToT Mexay Tpems "donrtamamu" IEN (IEN-CsF1), NPL (NPL-CsF1), u OP
(OP-FO2). Ilpu 3Tom pa3HocTh MeHee | G HeompeaeneHHOCTH Oblia yctaHoBieHa mexxay NPL u OP,

B Toke Bpems "¢dontan" IEN ornuyancs ot mpeaplIylinx AByX B Ipejaenax 2 o.



TEMA 17/RU-a/92
«ITPOBEJEHUE UCCJIEJJOBAHUM IIE3UEBBIX PEIIEPOB YACTOTDI»

(mocTosiHHAsE METpOJIOTHYecKast paboTa)

Koopaunarop: OI'VII «BHUND TPy, Poccus.
[TaptHepsI: IITB, I'epmanus; OPI'YIL «BHUUDTPU», Poccus; CMY, CnoBakus;
I'HIIO «Metpomnorusi», YKpauHa.

B 2005 r. Bo BHUM®TPU, Poccusi, kak U B MpeabIayIIHe TOAbI pPaOOTHI IO MEPBUYHBIM CTaH-
JapTaM 4acTOThI BEJIUCh 10 IBYM OCHOBHBIM HAIIpaBJICHUSM: Oll€paTHBHAs HKCIUTyaTalusl IEPBUYHO-
ro IE3MEeBOr0 pernepa Ha TerioBbix aromax MIIP102 u pa3paboTka 1esueBoro penepa (HOHTAHHOTO
THUIIA.

B vactu noctosHHON sKcIuTyaTanuu penepa yactorel MIIP102 cormacHo perinaMeHTy nIpoBOAM-
JUCh PETYJSIPHBIE CIMYEHUs YacTOThl BOAOPOJHBIX XpaHWUTENEH C 4acTOTOW pernepa, peMOHTHO-
npoduaaKkTuyeckre paboThl, a TAKXKE OCYILECTBISUIOCH COBEPILIEHCTBOBAHUE aIIapaTrypbl U METOIUK
JUISl CHW)KEHUS CUCTEMATUYECKUX M CIIYYalHBIX MOIPEIIHOCTEN Npu camdeHusx. IIpopomkanock co-
BEPILEHCTBOBAHUE CUCTEMBI yrpaBieHUs usmepeHusmu MIIP102, no3Bossromel oCyecTBUTh KOM-
IUIEKCHYIO aBTOMATH3aLUIO0 U3MEPUTENIBHOTO Ipolecca, o0padoTKy U aHanu3 AaHHbIX. [1o pe3ynbTa-
TaM CJIMYEHUN CPEIHEr0J0BOE 3HAYEHHWE OTHOCHUTEIBHOM pa3HoCcTH yacToT Mexay TAI u MIIP102 B
2005 r. cocraBmsuio - 1.6x107. CpenHekBagpaTHYECKOe OTKIOHEHUE YCPETHEHHBIX Ha MECSYHBIX
MHTEpPBAJIaX U3MEPEHUI OTHOCUTEIIBLHBIX Pa3HOCTEN YacTOT OT CPEAHETOI0BOIO 3HAYEHUS COCTABIISIIO
1.0x10"*. Heonpenenennocts Tina B s penepa gactors MIIP102 oreHmBaeTcs, KaKk ¥ B IPEIbITY-
IEM IOy, BEIMYUHOM 3.0% 107,

B 2005 r. mpopomkanuchk paboTHI 1O 11e3ueBOMY (POHTaHY, OCHOBHAS 1171 KOTOPBIX COCTOsIIA
B HCCIIEZIOBAaHUU M ONTHMHU3ALMK TapaMeTPOB 11€3UeBOro (poHTaHa, pabOTaIOIEro B peKUME aTOMHO-
ro CHEKTpOCKona. Pe3ynbTaTsl 3TUX UCCIENOBAHUM MCIOIB3YIOTCS MPU NMPOEKTUPOBAHUU METPOJIOTH-
YEeCKOro CTaHJapTa 4acTOThl Ha (DOHTAHE XOJOAHBIX aTOMOB. B uWacTHOCTH ISl M3MEpEHMd CIUH-
OOMEHHOTO CTOJIKHOBUTEJIPHOTO CJIBUTA TMPEANOJAraeTcss YyCTaHOBHUTH JomoidHuTenbHbIM CBY-
pe30HATOp B KOHCTPYKIMIO BaKYYMHOW CHUCTEMBI, pa3padaThiBaeMoil aisi OyIylIero pernepa 4acToThl
¢onTanHoro tuna. Tak kak gonoiHuTenbHbI CBY pe3oHaTOp HEBO3ZMOXKHO HCIIOJIB30BaTh Ha 3KCIIe-
PUMEHTAIBHOM yCTaHOBKE M3-32 M3MEHEHUS €€ Pa3MepoB, TO Obla pa3paboTaHa HOBas cXeMa dKCIie-
PUMEHTAJIbHONW YCTAaHOBKHU. B MOb3y cO31aHUsA HOBOW SKCIEPUMEHTAIBHON YCTAHOBKH CBUJIETEIICT-
BYIOT TAaKX€ HCCIEAOBAHUS CHCTEMBl JeTEeKTHpoBaHUA. CyIIEeCTBYIOIIAs HKCIIEPUMEHTANIbHAsA yCTa-

HOBKa ObLIa CO31aHa TJIaBHBIM O6p3.30M AJIL UCCIICOOBAHUA BOIPOCOB IO OXJIAKACHUIO aTOMOB U



YIPaBJICHUIO UX JBUKEHUEM. BblIN uccien0BaHbl BCE CTaIUM OXJIAXACHUS aTOMOB U YIIPaBJICHUS UX
nerxkeHreM. Ho ycTaHOBKa M3HAYAIBHO HE OTBeUYaia TPEOOBAHUSAM JUIS HCTIOIH30BAHUS €€ B KAUeCTBE
aTOMHOTO CIIEKTpocKora. Bee skcrepuMeHThl MPOBOJMINCH C IETEKTUPOBAHUEM aTOMOB B COCTOSIHUU
F=4, nns yero noctaTo4Ho OBLIO UMETh OAWH JETEKTOP M OJHMH JETEKTUpYroIui y4d. [IpoBeneHHbIC
MCCJIEIOBAHMS CUCTEMBI IETEKTUPOBAHUS TTOKA3aJId, YTO ISl JETEKTUPOBAHUSI aTOMOB B JIBYX COCTOSI-
Husx (F=4 u F=3) neo6xonnmo nmets 4 nazepHbIX Jyda. B cymiecTByromeil ycTaHOBKe U3-3a OrpaHu-
YEHHBIX pa3MEpPOB ONTHYECKOTO OKHA BCe 3THU 4 Jyya MPOMYCTUTh HEBO3MOXKHO. J[OMOJHUTENbHBIE
TPYAHOCTH BO3HMKAIOT M3-3a OTCYTCTBUS MPOCBETJICHUS HAa OKHAX, MPOIMYCKAIONIMX JIa3epHbIE JTy4H.
[ToaToMy OBLTO MPUHATO pelIeHUE pa3padoTaTh HOBYIO 3KCIEPUMEHTAIBHYIO YCTAHOBKY — aTOMHBIM
CIEKTPOCKOI, B KOTOPOM M3MEHEHA CEKIIHs JETEKTHPOBaHUS. B ATOW CEKIMM MCHONB3YIOTCS Ooee
HIMPOKHE OKHA, JOMyCKaIoIMe UCIoIb30BaHue 4 nydyeid. B 3Toil ke ceKiuu pacrnoiaraercsi T10moiIHu-
tenpHbI CBY pe3oHaTop /Uit OCYIIECTBICHUS HAKaYKU aTOMOB B cocTostHue F=3, m=0, u nns ynane-
HUS HEepabOYUX aTOMOB BO BpeMs UX TpOJIeTa Yepe3 30HYy ACTeKTHPOBaHUS. Tak Kak 3TH U3MEHECHUS
TpeOYIOT TMOJIHON TMepeleNKH CIIEKTPOCKOMa, TO OBLIO TaKKe MPEATIOKEHO HU3MEHUTH ONTHYECKYIO
CXEMY, a UMEHHO: yOpaTh U3 CXEMbl BEPTUKAIbHBIN JTy4, KOTOPBI MOXET BbI3bIBATh CABUTU YaCTOTHI,
TaK Kak OH IPOXOJUT Yepe3 MpoJIETHYIO0 001acTh, rae npoucxoaut CBY nepexos.

brina npeuioxkeHa onTuyeckasl cxema, B KOTOPOM HCIOIb3YIOTCA ABa Jiyda HaKJIOHEHHBIX MO
45° X BepTUKAIM M NEPIEHINKYISAPHBIH
K HUM TOPU30HTaJIbHBINA Jyd. [Ipu sTOM
OKa3bIBaeTCs, YTO 3Ty CXEMY MOKHO
JIONIOJIHUTh BTOPOMl CHUCTEMOM B3aMMHO
NEePHNEHAUKYISIPHBIX ~ JIydell, KoTopas
OKa3bIBAETCSI OPTOrOHAJIBHOM K MEPBOM
cucteme Jiyder. Takas cxema Mmo3BOJISIET
WCIIONB30BaTh JIMOO OOJIbIlIee YHCIIO0
Ty4ded g OXJIaXJACHUS aTOMOB, JTHOO
peanu3oBaTh Ha OJHOW H TOU XKe
YCTAaHOBKE  OJHOBPEMEHHYIO  padoTy
JIBYX aTOMHBIX (POHTAHOB, HAIIPUMEP Ha

aToMmax ILie3us M Ha aromax pyouaus. Ha

puc. 2.1.4.1 nokaszan y3en «ONTHYECKON
Puc. 2.1.4.1 Y3en ontuyeckoil TpsICUHBI TPSICUHBD JIJIS1 TOU YCTAaHOBKH.
HecmoTpst Ha OTCYTCTBHE BTOPOTO JETEKTOPa, OBUTH MPOBEIACHBI MCCIICAOBAHMS MarHUTHOTO

IoJIs1 B PpCIKUMC aTOMHOTI'O CIICKTPOCKOIIA. I[JBI 3TOro ObLIa pa3pa60TaHa npoucaypa rnepeBoia aroMoB



u3 cocrosinus F4 B cocrosiune F3 Bo Bpems ux 3amycka BBepxX. Ilon BozneiictBuem CBY nsnydenus
aTOMBI MEPEXOJIAT B cOCTOsIHUE F4 1 1eTeKTUPYIOTCS CYIIECTBYIOUIEH CUCTEMOI.

HccnenoBanus mokasaid, 4YTO Ha MarHUTHO-HE3aBUCUMOM repexoze m=0 HaOirogaroTcsl UH-
TepdepeHIIMOHHBIE OCIIIIIAINKA Pamcu, a mupuHa pe3onanca Padbu cocramser 6 I'm. Ha mepexone
m=1 pe3zonanc Pabu cocrasnser 30 I', a ocumsusiuuu Pamcu He HabmogaoTcs. MarautHoe C-mosne
o6buto ymenbmieHo 10 ~0,1 MD ¢ mensio HaOmromenusi Bcex Bo3MokHbIX CBY mepexomoB. Ha
puc. 2.1.4.2 nokasana 3anuchk pe3oHancoB Padu. Habmomaercs 15 pe3oHaHCOB, T.€. OCYIICCTBIISIOTCS
BCE BO3MOXXHBIC MAarHUTHBIE TIEPEXO/Ibl. ITO CBUACTENHCTBYET O TOM, uTo B obsmactu CBY pe3onartopa
IPUCYTCTBYET TOPU30HTAIBHOE MAarHUTHOE I10JI€, COIIOCTABMMOE IO BEIMYHMHE C BEPTUKAIbHBIM C-

moJieM, T.C. IPUCYTCTBYCT CUJIbHAA HCOAHOPOAHOCTb MArHUTHOT'O ITOJIA.

4 Ay MLLﬂuJ,..‘uMA,M \‘me |Ik.,nnhl A.Lxlﬂk, AV Lh,‘s._.. A m,nm,m;MLmWWMMm Ml
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Puc.2.1.4.2.
Pezonancer Pabu. C-nosne ~0.15 M3, ckanuposanue 3000 I'1y, neHTpanbHbIH

PE30HAHC COOTBETCTBYET nepexoay m=0, psaioM ¢ HUM pe3oHaHC mO—+1.

ATOMHBIN CIIEKTPOCKON OBLT JEMOHTHPOBAH M OCYLIECTBIIEH MOMCK HCTOYHUKOB Iapa3uTHOIO
marHuTHOro nosis. Ilocne uccrnenoBanuil ObuIM OOHApPY>KEHBI MAarHUTHBIC JIATyHHAs IIaifi0a W BHUHT.
[Taii0y u BUHT yAajaoch 3aMEHUTH 0e3 HapyIlIeHUs BakyyMHOH cuctemsbl. Ilocie cOopku aToMHOrO
CIEKTPOCKOIa ObUIN MPOBE/IEHBI TOBTOPHBIE UCCIIE0OBAHUS U MOJY4YEeHbI pe30HaHChl Pabu Ha MarHuT-
HO-3aBUCHUMBIX Tepexoaax mupuHoi 6 ['m, T.e. Takue ke kak u Ha nepexonae 0-0.

Ha puc.2.1.4.3 nokasans! ocunuiauuu Pamcu Ha nepexone m=1. Bugna HekoTopast accumer-
pHsl pe30HAHCOB, OJIHAKO 3TA ACCUMETPHUS 3aBUCHT OT TOKA MOAMArHMYUBAHMSA BO BCIIOMOTATEIbHBIX
KaTylIKax U CIY>KUT MEPUIIOM IIPABUIBHOCTH YCTAHOBKM TOKA MMOAMAarHMuYMBaHus. Takum oOpa3om Ha
JAHHOM 3Tarle MOJy4YeHO OJHOPOJHOE MArHUTHOE 10JIe, KOTOpOoe 00JIa1aeT JOCTATOUHONW OAHOPOAHO-

CTBIO JJIsI UCKITIOYCHHSI MATHUTHBIX CIIBUTOB Ha ypoBHE (1-3)x 107,
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Puc.2.1.4.3

Ocuumnsinuu PaMcu Ha nepexoge m=1, MarautHoe nojue 7 Mba.

[Tocne ycrpaneHnus AeeKToB B CHCTEME MarHUTHOTO SKPAaHUPOBAHUS MPOBOJUIIUCH SKCIIEPH-
MEHTBI [0 U3MEPEHHUI0 YaCTOThl aTOMHOT'0 Tepexo/ia Ha CcyllecTByromel yctaHoBke. [y aToro Obuta
paszpaboTaHa mporpaMma U3MEpeHus U B HHTepEiCHBINA 070K J00aBICHB KOMaHbl HA BKIIOUCHUE U
BBIKITIOYCHHH 3JIEKTPOMATrHUTHBIX 3aTBOPOB, IEPEKPHIBAIOIINX ONTHYECKUE JTa3ePHBIE JTYYH B 00JIacTH
NETEeKTUPOBaHUS U B MpojieTHOU obnacTu. [locie onTuMH3anuy napaMeTpoB U OTJIAJKU MPOrPaMMBbI

MOJTy4YEeHBI PE3yJIbTaThl U3MEPEHUH, NTpeCcTaBlIeHHbIC Ha puc.2.4.1.4 u 2.4.1.5.

Puc.2.4.1.4

OmnpeneneHne 4acTOTbl aTOMHOIO IIepexoa
B nienTpe Hayan0 KOOPAMHAT, IO OCH A0CIHCC COOTBETCTBYET HOMUHAIBHOM YacToTe nepexona. 1
kierka — 0,2 ', mo ocu opJMHAT IPOU3BOJIBHBIC €IMHUIIBI, IEpEeceUeHe KPUBOM € OCBhIO abCIiCC CO-

OTBETCTBYET U3MEPEHHOI 4acTOTe aTOMHOTO TIepexo/ia.



Puc.2.4.1.5

Omnpezenenne 4acToThl aTOMHOTO Tiepexoaa. MacimTab mo ocu abenuce 1 k.- 0.05 I,

Ha nocneanem pucynke npencrasiensl pe3yasTaTtsl 1000 usmepenuii. [1o nmeromumes uuco-
BBIM JIaHHBIM ObLlIa TPOU3BE/ICHA OI[EHKA MOTEHIIMATBLHO JOCTHKUMOM CTaOUIBLHOCTH 3a CyTKH. MOX-
HO OTMETHUTH, YTO JTaXKe C OJHUM JIETEKTOPOM 3Ta BEIMYMHA MOXKET COCTaBATh (1-3)% 10 . 2ro na-
€T HaJeX]y, 4TO TMepexo]] Ha JEeTEeKTUPOBAHUE JIBYX COCTOSHUS aTOMHOTO 00Jiaka MO3BOJIUT JAOCTHYb
craGumbHOCTB ~107" 32 CyTRHL

B 3akimtoueHNN MOKHO OTMETUTH, YTO B PE3yJbTaTe MPOBEICHHBIX UCCIICOBAHUN yIAIOCh pe-
LIUTH MPOOJIEMBI C HEOTHOPOTHOCTHEO MATHUTHOTO TOJISA, COPMYIUPOBATH TPEOOBAHUS K OMTHYECKOM
cxeMme M pa3paboTaTh HOBYIO CXEMY C BKJIIOUEHHEM B Hee jononHutensHoro CBY pesonaTtopa u pas-
MEUIeHHs] BTOPOTrO AETEKTOpa JUIsl JEeTEeKTUPOBaHUS OOOMX COCTOSIHMM aTtoma uesus. MccnemoBaHust
paboThl YCTAHOBKHU B PEeKUME CIIEKTPOCKOIIA IMOKA3alld, YTO Ha MPOCKTUPYEMOM CTaHJAPTE YACTOTHI C
HOBOM OIITHYECKOI CXEeMOH MOJKET OBITh JOCTUTHYTA CTAaGHIBHOCTD acToThl ~107" 3a cyTku.

B PTB, T'epmanus, paBHo kak 1 Bo BHUN®TPU, paGoTsl Mo KcClieI0BaHUIO 1IE3UEBBIX perie-
POB YaCTOTHI MPEJCTABICHBI IByMSI OCHOBHBIMH HAlpaBICHUSIMU: IEPBUYHBIMU CTaHAAPTAMH YaCTOThI
CS1 u CS2 Ha TemnoBbIX aToMaX, KOTOPhIE HAXOSATCS B OTBETCTBEHHOCTH Paboueii rpymmsl "Pacmpo-
CTpaHEHHE BPEMEHHU'", UTO SIBIIICTCS CBUICTEIHCTBOM OTPAOOTAHHOCTH TEXHOJOTHU U TOTOBHOCTH €€
WCIIOJIb30BAHUS JUIsl PyTUHHBIX U3MEPEeHMI, U HcciaenoBaHusIMU Ha 1e3ueBoM (ontane CSF1 u pas-
paborkamu CSF2, koTOpble SBISIOTCS MPEAMETOM OTBETCTBeHHOCTH Paboueil rpynmnel "Enunwuia
Bpemenu". OGe TpymnIel BXOAAT B cocTaB otAena "Bpems u wacrora". B PTB B 2005 roay npomomxka-
Jach KCIUTyaTalus MePBUYHBIX LIE3UEBBIX PENEepoB 4acTOThI Ha TerioBbix atoMax CS1 u CS2 u ue-

3ueBoro gonrana CSF1. MccrnenoBaTenbCkue MpOrpaMMbl MO COBEPIIEHCTBOBAHMIO II€3UEBBIX peTie-
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poB "acToThl Ha TerioBbix atomax CS1 u CS2 6buM octaHoBNEeHBI. HampoTuBs, Bce cuiibl ObUIN CO-
cpenoToyeHsl Ha ycoBepueHcTBoBaHUAX CSF1 u pa3zpaborke HoBoro cranaapra CSF2, koTopslit gan
MYy4YOK OXJaxAeHHbIX aToMOB B 2004 r. W HMCHOJIb30BAaHUE KOTOPOTO B IMOJHOH MEpE OKHUAACTCS B
2006 r.

[ocnenyromiee U30keHUE MPEICTABISAET OoJee MOAPOOHYI0 HH(POPMAITUIO 110 3TH BOIIPOCAM.

[IepBuuHbIE YaCHI.

ITepsuunsie ctangaptbl yacToThl CS1, CS2 u CS3 ncnonp30Baiuch B KAYECTBE 4acOB, B KOTO-
PBIX YIPaBIsEMBbIH KBAapLEBBIA IEHEPATOP UCIOJIB30BAJICS B KAU€CTBE HCTOYHNKA BBIXOJHOIO CUTHAIA
5 MI'u 1 uMnynscHOro (4acoBoro) cursana 1 I'ii, KoTopslii, B CBOXO OYEPEb, IOCTOSIHHO CPAaBHUBAJICS
¢ UTC(PTB). Paboune mapaMeTpbl BcEX YCTPOMCTB PETYISAPHO MPOBEPSIUCH U OATBEPKIAINUCH, IS
(OpMHPOBAHUS COCTOATENBHBIX OLIEHOK HEONPEIEICHHOCTH YacoB 3a JIF000H mepuoj BHYTpU OTYET-
HOTo roia. 310 HabOp MapamMeTpoOB COCTOAT U3:

- 3eeMaHOBCKas 4acToTa

- VYposens CBY nons

- IImupuHa TMHUM YaCOBOIO NEpexoa

- CnexrtpanpHas yuctora CBY curnana Bo30yx1eHUs

- Habop napameTpoB cuUrHanoB B CUCTEME 3JEKTPOHHUKH

B Teuenne 2005 nHa ycranoBkax CS1 u CS2 ObII0 BBINOJIHEHO TPU pEeBEPCHPOBaHUS MyyKka. B
TEYEHHUE roja He ObUIO YCTAaHOBJIEHO HMKAKMX IPUYMH JJI1 BHECEHUS MU3MEHEHHUH B IPUIHCAHHBIE
OLICHKM HEONPEAEIEHHOCTH CTAHIAPTOB YaCTOThI, KOTOPbIE COCTABILUIA Ug = 810" u 12:107"° s

CS1 u CS2 coOTBETCTBEHHO.

esuessie pontansl CSF1 u CSF2

Omnepatunas padorta ¢ CSF1 B 2005 r. He Opu1a mpogokeHa. Bo BpeMsi KOMITaHUH IO TIPOBE-
JIEHUIO CPAaBHEHHI 4acTOT (POHTAHOB B OKTs0pe-HOs0pe 2004 r. Ob1710 00HAPYKEHO BHE3AITHOE MU3ME-
Henue 9actoTel CSF1 PTB otnocutensno FO2 (BNM-SYRTE), CSF1 (IEN) u CsF1 (NPL) Benuun-
HOM ~21x10™. [TpuumHOIA 3TOrO0 MOT OBITH MOBPEXKIEHHBIN Kabenb B 5 MI'1 ycTpoiictBe. Bo Bpems
U3YYEHHUS 3TOU MpoOIeMBbl TPUOPHUTET OBLT OTJAH MHCIIEKIIUH U IPYTHX OTKPBITHIX BompocoB CSF1 mo
OTHOILIEHHIO K ornepatuBHoU padote. Umenno nmostomy CSF1 He ncnonp3oBaiicsi B KadecTBE MEPBUY-
HOT'O CPEJICTBA 3a UCKIIOYEHUEM KOPOTKOro nepuoza B aprycre 2005 r. Koraa oH urpai pojb NepBUY-
HOTO pernepa MpH MPOBEICHUN U3MEPEHHS Ha ONTHYECKUX CTaHAapTax 4acTOThl. J{Jis 9 TUX M3MepeHuit

OblTa TpOBE/CHA creluanbHas oleHka HeomnpeneneHHoctn CSF1, xoTtopas nmana BenuuuHy Ug =
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2.6x107", uro mouryu B TPY pa3a BbIIIE OLIEHKUA MPEIABIAYIIMX JIET U CBA3AHO C HE3aBEPIICHHOCTHIO
OLIGHOK OCTaJbHBIX CHCTeMaTH4ecKuX 3¢dekToB. MccnenoBanus MOTEHIUATBHBIX TPUYHH CHCTEMa-
TUYECKUX C/BUI'OB YacCTOTHI B (DOHTaHAX K HACTOSIIEMY BPEMEHH 3aBEpIIEHbI PE3yNIbTaThl OyayT J10-
noxxeHsl Ha EBpomneiickom dopyme o Bpemenu u yactore 2006. [Ipenmonaraercs, 4To onepaTruBHas
pabora ¢ nepBuuHbIM cTanaapToM CSF1 Oyaet Bo3ooHoBIEeHa B 2006T.

K coxanenuto, pazpadorka CSF2 unet He Tak ObIcTpo Kak xoTenock Obl. K HacTosmemy Bpe-
MEHHU MOJTy4YeHa paM3€eBCKas JUHUS U BCE MOACUCTEMbl HACTPOEHBI ISl OTYyUYEHHUS ONITUMATIbHBIX
COOTHOIIEHUI CUTHAJ LIIyM 1 MUHUMYMa HEOIpeieIeHHOCTH Ug. PaboThI 10 3aBepIeHuIo OleHUBa-
Hus xapaktepucTuk CSF2 OyayT MpuopUTETHBIMU B TOM TO/y, HO BMECTE C TEM B JIK OyIyT 3a-
BepieHbl panee koHua 2006 r.

B I'HIIO «Metponorus», YkpauHna, padotsl o teme 17/RU-a/92 «IIpoBenenue uccienoBanuit

LE3UEBBIX penepoB 4yacToThl» B 2005 . HE MPOBOAMIKCH.

TEMA 174/RU - 99
«COCTOSTHUE DTAJIOHHOM BA3bI CTPAH-YJIEHOB KOOMET
B OBJIACTH BPEMEHHU U YACTOTbI»

Koopaunarop: OI'VIl «BHUNDTPN», Poccus.

[TapTHEpHI: benl' M, P.bemapycs; HMII, bonrapus; PI'TI «KasuMetpy,
P Kazaxcran; I'TI «Kuprusckuii ieHTp MCIBITAaHUN U cepTUUKALIUNY,
Pecny6nuka Keipreizcran; [THUWUM, HJIP Kopes; UHUMET, Pec-
nyonuka Ky6a; HUCM, Monnasus; OI'YIT «k BHUUDTPU», Poccus;
CMY, Cnosakus; ['HITO «Metponorusi», YkpauHa.

Jlanexo He Bce YYaCTHUKU TEMbI MPEACTaBUIN WHPOpMAIMIO 00 U3MEHEHUH B anmapaTypHOM
COCTaBE ITAJIOHHBIX KOMIIJICKCOB.
B cocraB kommiekca HamuoHanbHOro STajloHa BPEMEHHM, YacTOTHl M ULIKaJIbl BPEMEHHU
benl'IM, P.benapych, Bxoaut ancamOiab u3 6-u BOIOpOIHBIX cTaHmapToB: U1-70 — 3 mT.(aBa u3
Hux MoaepHuzupoBanbl, U1-80 — 2 mT.,, VCH-1005 — 1 mr. B coctaB sTanoHa Takxe BXOAUT U

BO3UMBIA BojoponHbld cranmapt VCH-1004, anmapatypa BHYTPEHHMX W BHEIIHUX CIMYCHUH,
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cHCTeMa pa3MHOKEHHS CUTHAJIOB, (OPMUPOBATENIb CUTHAIOB MPOBEPKH OEIOPYCCKOTO BpEMEHH  «6

TOYCK», aBTOHOMHOC 3JICKTPOIIUTAHUC IO IICPCMCHHOMY U IMOCTOAHHOMY HAIIPSKCHUTO.

CyMmmapHass TOTpemHOCTh ATajoHa oTHocutenbHO ['DOBY  Poccuiickoit  ®enepaunu

cocraByseT < 6><10'14;

Pacxoxnenue mkan |UTC(BY)-UTC(SU)| <

0.5 Mmkc.

Wzmepurensubie Bo3MokHOCTU ['TI «Kuprusckuil neHTp ucnblTaHui U cepTudukanuny, Pec-

nyonuka Kelprei3ctan npeactaBieHbl pyOUANEBBIM CTaHIAPTOM 4acTOThI TUAa U1-74, KoTOpHIA 00ec-

neurBaeT BbIXOAHbIE yacToThl 100 kI, 1 MI'mq u 5 MI'u. Ilpu 3TomM cymMmapHasi HEONPEIEIEHHOCTh

M3MEpPEHHI 00eCcTieYMBaeTCsl Ha YpOBHE Ug ~ 1x107"2,

PazBepuyras unpopmanus nocrynuia uz MHUMET, Pecriyonuka Ky6a. Ona B 3HaUUTETHHOU

CTCIICHU IMMOBTOPACT MPOUIJIOTOAHIOIO U TTIO3TOMY HUIKC 6y,Z[CT IMMPUBCICHA TOJILKO B YaCTU W3MCHCHUI.

O6opynoBaHKe U TEXHUYECKHE XapakTepucTuku HalnoHanbHOTO 3TajloHa BPEMEHU U YaCTOTHI

Pecniyoimuku Ky6a

HanmonaneHbIN 3TalOH BpEMEHU U YaCTOThI

(MeTponornyeckne XapaKTepUCTUKH )

Tun ctangapra yac- | HOMEp | npeid Tunuanoe Bpewms Pactmpen- | Crnuuenus
TOTBI 9aCcTOTHI 3HaueHUE | CTaHAapTa - | Has Hempe- | obecredn-
1/mecsan BapHaIuu — UTC MKC | ImelneHHOCTH | Barolllue 3a-
Annana (uHTEpBaN SIBJICHHBIC
1/cyTkmn JIOCTOBEp- | XapaKTepHu-
HOCTHU = 2) CTUKH
PyOounueBsrii cran- 401015 | 1x10™"! 2.4x107"? <10 11x107" CinuueHus ¢
JapT 9acTOTHI TUTIA MOMOILIbIO
Y1-69 (momuduru- GPS 4 paza
pOBaHHBIN) B CYTKHU
PyOounueBsrii cran- 401110 | 1x10™"! 2.7x107"2 <10 12x107"3 CinuueHuns ¢
JapT 9acTOTHI TUTIA MOMOILIbIO
Y1-69 (momuduru- GPS 4 paza
pOBaHHBIN) B CYTKHU
PyOunueBsrii cran- 401011 1x10™M 4.6 X102 <10 18x107"3 CinuueHus ¢
JapT 9acTOTHI THUTIA MOMOILIbIO
Y1-69 (momuduru- GPS 4 paza
pOBaHHBIN) B CYTKHU
PyOunueBsrii cran- 401112 | 1x10™! 1.9x107"2 <10 8x107"3 Cianyenuns ¢
JapT 9acTOTHI TUTIA MOMOILIbIO
Y1-69 (momuduru- GPS 4 paza
pOBaHHbIN) B CYTKHU

Cepbe3Hble U3MEHEHHS MPOU3O0IILIN B anmnapaTHO-MIPOrpaMMHOM KoMmIuiekce ['ocymapcTBeH-

OI'VII «BHUND TP,

HOro mnepBUYHOro HTajgoHa Poccuiickoit dPenepanuu,

Poccus.

Onu
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KOCHYJIUCh METOJMYECKHX acrekToB (opmupoBanus HarmumonanbHOM mikanel BpemeHu PO -
UTC(SU).

CampbiM cymiecTBeHHBIM oTinuueM (opmupoBanus mkan Bpemeran TA(SU) u UTC(SU) B ot-
YETHOM TOJY MO CPaBHEHHUIO CO BCEH MPEABIAYIICH UCTOPUEH OTEUECTBEHHOW CITY)KOBI BpEMEHH ObLI
nepexo/ Ha HOBYIO peanu3aiuio HarroHanbHoU mikansl Bpemern UTC(SU) 30 nexka6ps 2004 r., MJD
53369, [2-4]. Xots popmanbHo nepexon npousomen B 2004 r., ero pe3ynbTaT MOXKET OBITh OIICHEH
JUIIb TOJ CITyCTH.

OcHoBHas ujest HOBOM peam3anuy HanroHansHOH mkansl Bpemenn UTC(SU) 3akmrouaercs B
IIOCTPOCHUHU TaKOM IIKaldbl BPEMEHH, KOTOpasi, MAKCUMAJIbHO COXpaHss BCE JydllMe CBOWCTBA - HE-
CTaOWJIBHOCTh pa3Mepa €AMHHUIBI - MpeIcTaBuia Obl MOTPEOUTENSIM HAIMOHAIBHOE BPEMS MaKCH-
MaJbHO MPUOIMKEHHOE K MexayHapoaHou onopHoi cucteme UTC. IIpu 3TOM MOTHOCTBIO COXpaHs-
€TCsl aBTOHOMHOCTh PaOOThl HAI[MOHAJIBHBIX CPEACTB MCUUCIECHHS BPEMEHH IyTeM (OpPMHUPOBAHUSA,
Kak u paHee, mkansl aromHoro BpemeHu TA(SU). Xors u panee I'CBY Taxke Besnoch JBE LIKaJbl
Bpemenn: UTC(SU) u TA(SU), HO pa3HHUIIa MEXy HUMH COCTaBIsiIa menoe yucio "ckauymux" (leap)
cekyna. Haunnas ¢ 00 h UTC 30 nexa6ps 2004 1., MJD 53369, pazmepsl eTMHHI] BpEMEHHU B IITKaJIax
UTC(SU) u TA(SU) oTnugaroTcs.

Harnsano pesynbpraTsl

Pa3HOCTL WKan v pasmepoB eAUHUL, BpeMeHHU KOPPEKTUPOBKH H HOBOH pea-

900 , 7 3.00 mmzamun - UTC(SU)  npen-
800 | TAI-TA(SU) ~ 0.0018xMJD
I 700 | {240 43 i CTaBJICHBI Ha TPHBEICHHOM
s | g_ o ¥
g g 600 5 5  pucynke. Kak BumHO U3 pu-
= ~ 500 4 1.80 8 ]
= I
g % 400 R CYHKa aBTOHOMHAasl aTOMHas
o > =
25 300 1120 <3
g & 500 | 2 S I mkana BpemeHu TA(SU)
z UTC-UTC(SU) UTC-UTC(SU) S
g 1or 1060 ™ 3 IPOIOIIKAET TOIIEPKUBATE-
0r e 3
-100 : : s - 0.00 cs1 0e3 Kakux JU0O0 BUIUMBIX
529000 53100 53300 53500 53700 53900 . ;
D n3MmeHenuii. EE  Hamuuue

CIIY)KUT IOPYKOM HE3aBUCHU-

MOCTH BPEMEHHOW CUCTEMBI CTPAHbI M JA€T BO3MOYKHOCTB ITOAAEP/KAHUS HIKAJIbl KOOPAUHUPOBAHHOIO

BPEMEHH B PACYETHBIX TOYHOCTHBIX IIpeeax Jaxke B ClIydae OTCYTCTBUS Ha OTPaHUYCHHBIX HHTEPBa-
nax BpeMeHM ciandeHui ¢ mkanoit UTC.

B nauanbnbiii MomenT 30 nexabps 2004 r. pasnocts mkan UTC u UTC(SU) 6bu1a okono 160

NS ¥ OTHOCUTEJIbHAS PA3HOCTh Pa3MEPOB €AUHUL OKOJIO 1.6x10™. TIo Py IPUYMH MBI BBEIIU CKa4OK

1mo MoMeHTy 160 ns, HO HE CMOTJIM BBECTH CKAaYOK MO YaCTOTE PaBHBIM MOJHOW pa3HOCTH Pa3MEPOB

€IUHUII, a JUIIb 110714, BcenenctBue 3Toro Ham moTpeOoOBAIOCH OKOJIO MOIYT0/1a, YTOOBI TOCTENEHHO
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BBIPOBHATH Pa3HOCThL pasMCpOB CAWMHUIL BPCMCHU. K coxkanenuro 3a 310 BpPEMA MbI HAKOIMWJIN JOIIOJI-

HUTEJIBHYIO Pa3HOCTh IO MOMEHTY OKoyio 40 HC U mOTpebOBaIOCh €IIe OKOJIO 5 MECSIEeB IS TOCTH-

sxkenus pasHoctd UTC-UTC(SU) menee 10 ns. B aTomM cmbIciie moBefieHHE CIEASIIEH CUCTEMBI TTOKa

HE OYCHb ITOKa3aTCJIbHO, HO TCIICPh, KOI'lJa Mbl HAXOANMCA B OKPECTHOCTHU Hy.]'ICBOI\/'I Pa3HOCTH IIKAJI U

PasMEpOB CANMHUI] BPCMCHU CICAYCT paCCUUThIBATH HA NOCTUIKCHUC 0oJiee BBICOKUX PE3YyJIbTATOB.

OTHOCHTEeJIbHASI HECTAOMJIBHOCTb YaCTO ThI

1.E-14
= E -
= [
E [ < TA(SU)
= L \\ /_
@
° L
=
= 3 4 . caeasmas UTC(SU)
S =
o=
= ®
1.E-15
= 2 g
2 < :
=
= L
= L
=
= L
=
=
1 10 100
Bpemst BbI6OpKH, CYyTKH
2
ToTHI ~ 0.0036 HC/CyTKH".

HOl"peIIIHOCTB HIKAaJl MO BpPeMEeHH

10

1000

caenssmas UTC(SU)

BpeMeHenHasi 1eBHANMSA
Aanana. Exuauna 1 ne

Bpnemst BbIOODKH, €CVTKH

[IpencraBnsror  uH-
TepeC OLICHKH HECTaOMIIbHO-
CTH YaCTOThl HOBBIX IIIKaj
BPEMEHU: TA(SU) u
UTC(SU), npuuem st
TA(SU) npuBenena kak He-
CcTaOMILHOCTD caMoi
TA(SU), Tak 1 0OCTaTKOB TO-
clie yueTra ee JIETepPMUHUPO-
BAaHHOM YaCTH CBS3aHHOM C

OCTaTOYHBIM JpeiihoM dYac-

dakTHYEeCKH OCHOB-
Has 1eJIb BBEACHMS CIIEIs-
e IIKanbl JOCTUTHYTA: B
HacTosilllee BpeMsi HecTa-
OMJIBHOCTD YaCTOTHI
UTC(SU)  oTHOCHUTEIBHO
UTC na uHTEepBanax Bpe-
MEHM ~ 3 MECSIEB YXKe
MPEBOCXOIUT YPOBEHb He-
CTAaOMILHOCTH aBTOHOMHOM

aTOMHOW CHCTEMBI, a Bpe-

menHnble Bapuanuu UTC(SU) otHocutrensno UTC He mpeBocxoasaT 10 HC Ha TeX K€ MHTEpBajaxX BbI-

OopKH.

B I'HIIO «Metpomnorusi», YKpanHa, "3MEHEHHI B COCTaBe M XapaKTEPUCTUKAX ITAJIOHHON Oa-

36l B 2005 1. He OBLIO.
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IV. BBAUMOJIEUCTBHUE C MEXJTYHAPOJIHBIMU
N PETMMOHAJIBHBIMU OPT'"AHU3ALIAMU

Mexnynapognoe bropo Mep u Beco
(BIPM):

KoHncynpraTuBHbli KoMuTeT 1o BpemeHU
u yacrote (CCTF):

KoncynbratuBneii Komurter mno mgiuHe
(CCL)

Mexnynaponnbsiii  Cowo3  3JIEKTPOCBS3U
(ITU):

MexayHapoaHas Ciryx0a BpamieHus 3eM-
au (IERS):
MexnyHaponnas
cyx06a (IGS):

Ir¢oguHaMHN4CCKasa

MexayHapoaHasi ciyx0a Ja3epHO# JIoKa-

nuu criyTHUKOB (ILRS):

peryspHbIA OOMEH NaHHBIMHU ISl (POPMUPO-
Banusa TAI

yuactue B pabore CCTF u ero paboumx
rpymmax

ydacTue B BbIpaOOTKE peKOMEHIAIHi 1o BTO-
PUYHOMY IPEICTABICHHUIO CEKYH/IbI

ydacTHe B paboTe rpynimsl 7A;

perynspHbIi 0OMEH JaHHBIMU;

OOMEH JaHHBIMH HaONIOJEHUN U pe3ynbTa-
TaMH  HMX 00paboTKH;
oOMEH JMaHHBIMH  HAOJIOJIEHUNA W Pe3yJIbTa-

TaMH UX 00pabOTKH;

V. PABOTBLI T10 YHACTHUIO B PEAJIM3ALINN COTJIAILEHMA O B3AUMHOM IT1PU3HAHUN
HAITMOHAJIbHBIX TAJIOHOB, KAJIMEPOBOK U CEPTU®HUKATOB U3MEPEHUU,
BBIJABAEMbBIX HAITUOHAJIbBHBIMM METPOJIOTUYECKUMU VUPEX/IEHUAMU (MRA)

8 utons 2005 Opuia ycmemHo 3aBepiueHa skcrepruza CMC ¢daiinos BHUN®TPU B obGnactu
n3mepennii BpemeHu U 4actotel B EUROMET, 0 1yem 6put0 monydeno nmoarepkaeHue u3 JCRB. K
coxkanenuto 3kcreptuza CMC daitnoB BHUNDTPU B APMP Tak u He Obuia 3aBepiieHa, HECMOTPS
Ha HEOJHOKpAaTHbIE HAIOMUHAHUSA B ajpec cooTBeTcTByromero TK APMP.

B xoHeuHOM cyeTe, B pe3yabTaTe CIOXKHUBIIEHCS NaTOBOM CUTyallud MPUIUIOCH TOBTOPHO 12
ampesist 2006 r. BeictaButh CMC daiinet BHUM®TPU B o61acTi u3mMepeHuii BpeMEHU M 9acTOTHI Ha
sKcnepTrsy ¢ nomonipto cata JCRB. IlpuHsATh yyacTHe B 3KCIEpPTHU3€ MPOSABUIN FOTOBHOCTh MpE-

craButeniu APMP, EUROMET u SADCMET. Or EUROMET y»e nosydeH moJI0)KUTEIbHBIA OT3BIB,
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APMP cpaenano nBa 3aMeuyaHusi, OAHO YUCTO PEAAKIIMOHHOE, BTOPOE KACAETCS HE OMYIICHHBIX B OJHOU
U3 MO3UIMHA ycnoBuil u3mepenuil. O0a 3ameuanusi ycrpaHeHbl. OKumaeMblii CPOK 3aBEPIICHUS KC-
neptusbl SADCMET 30 utons 2006 r.

30 mapTa Ha OCHOBaHMUM MpUTJALICHUs pykoBoauTens noxpazaenenus Q.51 PTB mno
B3auMooTHomIeHussM ¢ EBponoii u LlentpansHoit u Bocrounoii Asueit [-pa I'.-/l. @ende u npu du-
HancoBoil noanepxke EUROMET mnpeacenarens TK "Bpems u wactora" KOOMET KomensieBckuit
H.b. npunuman yuactue B 3aceganuu Texnnyeckoro Komurera EUROMET no BpeMenu u yactore B
KauecTBe HaOJIIOAATeNss U KOTOPOE MPOXoauiio moa mpeacenarensctBoM Jl-pa A. bayxa, unena TK
EUROMET mo Bpemenu u yactore oT @PI'. OcnoBubiM oTiinuneM EUROMET ot KOOMET sBnser-
Csl €r0 CYLIECTBEHHO 0oJjiee BBICOKAs CTENIEHb KOHCOIMINPOBAHHOCTH MHTEPECOB MApTHEPOB B paMKax
EBpocoroza. CaMbIM SpKUM OTpa)K€HHUEM HTOrO OBLIO yyacTHE CTpaH B pa3pabOTKe IOPOXKHBIX KapT
pPa3BUTHS CBOEH OTpaciu, B KOTOPBIX OHU OMPENEISUIA OCHOBHBIE IENIU U pyOekH YpOBHEH pa3BUTHS
M0 HaIlPaBJIEHUSAM KBaHTOBBIX YACOB, CPEACTB MEepelayll BPEMEHH U KOCMUYECKUX MPUIIOKEHHUM TexX-
HOJIOTMI BPEMEHU U YaCTOTHI.

[TonoOHbIe KapThl MPEICTABISIIOT HATJISIAHBIN CIIOCOO JEMOHCTpAallMM KOHEYHBIX IeNIeH, cylile-
CTBYIOILIETO YPOBHS M HEOOXOJUMBIX CPEACTB U CIIOCOO0B uX AocTixkeHud. [locie ux paccMoTpeHus
Y YTBEP)KICHUS HEKOTOPBIX U3 MPEACTABIECHHBIX IPOEKTOB HAI[MOHAIbHBIE METPOJOTUUECKUE YUPEXK-
JI€HUS], TOTOBUBIIME 3T IPOEKTHI, MOTYT MOJaBaTh 3asBKM Ha KOHKYpPC Ha IIPaBO y4acTHs B peanu3a-
uuu npoekTta. [loka TpyaHo nmpeAacTaBUTh Takoi ypoBeHb BzaumozeicTeusi B KOOMET.

BeuepoMm TOro ke qHS 1mOcie 3aBepuieHHs] paboThI
TK Opima mon pykoBojacTBoM A. bayxa opranmzoBaHa 3Kc-
Kypcus B 1aboparoputo aToMHbIX yacoB PTB. Hanx Bxogom B
MIOMEIICHNE KBAHTOBBIX YacCOB HAaXOJATCS Yachl HArJSIHO
JEMOHCTPHUPYIOLIME TOCETUTENAM Pa3HUILy MEXAY CHUCTe-
Mamu TAI, UTC u MeCTHbIM NOSICHBIM BpE€MEHEM. JTa Ja-
O6oparopus sBiseTcss o0jamaTeNeM TpeX MEePBUYHBIX I€3Ue-
BBIX PEINEpPOB YACTOThI HA TEIUIOBBIX MyYKaX aTOMOB U JBYX

npudopoB dorTanHoro tumna. Ona Hapsay ¢ USNO B CIIA

u NICT B SImonum, siBAseTCS KIIOYEBOWM jabopaTtopueil B
EBporne ¢ TOUKM 3peHusl OCYLIECTBIECHUS MEXIYHApOAHBIX CIMYEHMM yJaJIECHHBIX 4acoB, HA OCHOBE
KOTOPBIX CTPOUTCS IIKana MexayHapoaHoro aroMHoro Bpemenu TAI. EE Bknan nepBuuHbIMU Ccpen-
CTBaMHM Ha HEKOTOPBIX MHTEPBAJIaX BPEMEHU SIBISICTCS omnpenenstomum npu popmupoBanun TAL Hax
BXOJIOM B MIOMEILIEHHE KBAHTOBBIX YaCOB HAXOSATCS YaChl HAIISIIHO JEMOHCTPUPYIOLIUE TOCETUTENSIM

pazauiy Mexay cucremamu TAL UTC u MeCTHBIM MOSCHBIM BPEMEHEM.
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Camo MOMCIICHUEC YaCOB 3TO 3aJI IJIOIAaJAbI0 B HCCKOJIBKO ThICAY KBAAPATHBIX MCTPOB U BLICO-

KoM OoJiee msTu MCTPOB. CreHbI ero OKpaHUPOBAHbI MCIbIO U B 3aJIC NOAACPKHUBACTCA IMOCTOAHHAA

TEMIIEpATypa B Ipeaciax + 0.2 K. ITox noTonkom YCTaHOBJICHA Ha HAIIPABJIAIOUINX KpaH-6aJ'IKa, KOTO-

past aKTUBHO UCIIOJB3YETC JJIA MOHTa)XKa JOBOJIBHO MaCCUBHOI'O 060py,HOBaHI/I${.

[TepBuunsie 1nesuensie penepbl CS1, CS2 u CS3 moka3aHHbIC HA PUCYHKaX Ha MPOTSHKEHUU

2004 r.

JIBYX JI€CATWJIETUNA COCTaBJISUIM OCHOBY MHPO-
Boil cuctembl TAI Ha npoTsbkeHnn nocieaHero
rojia ObUIO OCYIIECTBIEHO HECKOJBKO PEBEPCH-
poBanuii Hanpasienus mydka B CS1 u CS2, ko-
TOpbI€ MOATBEPAWIM, YTO UX TOYHOCThH COIJIa-
CyeTcsl C OINpEACJICHHOW pPaHee U COCTaBIISET
8x10™"° u 12x10™"° s CS1, CS2 cootBerct-
BeHHO. [loMMMO HUX B 3TOM 3aJie pa3MeNICHbI U
JIpyryue CTaHIapThl, B TOM 4YHCIIe U o0a pernepa
Ha OCHOBE (JOHTaHAa, a TaKKe MPOBOJATCS pabdo-
Thl TIO JPYrUM NEPCHEKTUBHBIM CTaHJIapTaMm
yacToThl. lIpuBeneHHBIN HUXE BUJ CTaHAapTa
4acTOTHI Ha OCHOBe 1e3ueBoro ¢ontaHa CSF1
CYILIECTBEHHO OTJMYAaeTCs OT MpPEAleCTBEHHU-
KOB Ha TEIUIOBBIX aTOMax CBOEM OMTHYECKOM
4acThIO, NMPEAHA3HAYCHHOMN TSI JIOKATU3AIuH 1
OXJIQXKICHHUS aTOMOB, WX TOJ0pachIBaHUS U Jie-
TEKTUPOBAHUS, U KOTOpas COCTaBISIET 3aMeT-

HYIO JIOJII0 €ro CTOMMOCTH. B OKTs0pe-HOs0pe

ATOT CTaHJAPT C MPUIMHCAHHON TOYHOCTBIO ~ 8x107° MPUHUMAJ Y4aCTHUE B MEXIYHAPOIHBIX
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cimueHusx co crangaprtamu FO2 (BNM-SYRTE), CSF1 (IEN) u
CsF1 (NPL). [Tocne BHE3ammHO#M MOJOMKH ¢ U3MEHEHHUEM 9acTOTHI
Ha 21x10™* 6pu MIOABEPTHYT PEBU3UHU, KOTOpas I0OKAa HE 3aBep-
mieHa. B HacTosdiee Bpems 3asiBI€HHAs TOYHOCTh COCTaBIISET ~
2.6x10™"° | uto mourH BTpoe ycTymnaeT pezynbraram 2004 r. Hc-
cnenoBanust Ha cranpapte CSF2 mpomomkaroTcs M 0XKumaeTcs
ero BBeJleHuE B cTpoil B koH1Ee 2006 T.

[TomMuMoO paboOT MO MEPBUYHBIM CPEICTBAM U HCCIIEI0BA-
TEJIbCKUX MPOEKTOB B 3TOM K€ IMOMELICHUN pa3MelleH aHCaMOJIb

MMOCTOSTHHO Pa0OTAIOIIMX YacOB, COCTOSIIIMA M3 TPEX IE3UEBBIX

aToMHOJy4eBbIX yacoB Tuna HP 5071A u aByX BoIOpOAHBIX Ma-
3epoB poccuiickoro mpousBoacTBa Tuna VCH 1006.

Ham Takke OBLTM TPOAEMOH-CTPUPOBAHBI U ApPYyTHE
MOMEIIEHUsT JTabopa-TOpUM BPEMEHH, B TEPBYIO oOuYepelb
CBSI3aHHBIE CO CIIMYECHMSIMU KA BPEMEHM JIPYTUX yJIa-JICHHBIX
nabopaTopuid, Tiepeaadeld U pac-nmpocTpaHeHueM BpemeHu. JIp.
A. bayx, KOTO-pblif B HacTofIllee BPeMsl OTBEYAET 3a IMepeaady
BpeMeHu B PTB, B d4acTHOCTM XOpOWIO OT3BIBAICA O
mukpoctenmepe npousBoacTBa SDI tuma HROG-5, kotopsrii
MO3BOJISIET BBOAMTH OTCTPOMKY YaCTOTHI C pa3pelIEHUEM J0
5%10™" B gmamazone + 2x107. XapakTepHo#, Opocarorieics B
rJ1a3a, 0OCOOCHHOCTBIO alIapaTHBIX SBISETCS pa3MelieHue (hu-
JIEpOB, U B MEPBYIO OU€peb CUTHAIBHBIX U KOMMYHHUKAI[MOH-
HBIX, B JIOTKaX HECKOJIbKO BbIIIe MKapoB ¢ anmaparypoii, HO B
TOKE BpeMs HE IMOJ CaMbIM MOTOJKOM. DTO CYIIECTBEHHO 00-
Jer4aeT MOCTYI K HUM U OCTaBISIET MPOXOJbI CBOOOIHBIMH OT

KaOeleil.
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