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Omnucana cucremMa TOYHOTO BPEMEHHU JJIsi CETH yJAJIeHHBIX TeJecKoroB, ocHoBaHHas Ha GPS-
npuemanke Acutime 2000. [IpueMHUK aBTOMATHYECKH HACTPAMBAETCSH, CIAEJUT 33 CIyTHUKAMU W
OTIPEJIEJIIET CBOE MECTOIOJIOKEHNE HA 3eMJie C TOYHOCTHIO /0 METPOB, KaK TOJBKO BKJIIOYUEHO ero
nuranue. /laree OH MePeKII0YaeTcs Ha IIPEeIBAPUTEIHHO OPEIeIeHHBI BPEMEHHON PEYKUM U MeHe-
pPUDYET CUTHAJ “OJMH UMITYJIbC B ceKyHy”, cuaxponusuposannbii K UTC B npezaenax 50 ue (oxHa
curma). Poromerpudeckas cucrema perucrpanuu JaHubix cunxponusupoana K UTC B npenpesnax
1 mc. Bo3moxkua perucrpaiius BpeMeHN BHEITHErO COOBITHS ¢ TOYHOCTHIO 320 HC.

DEVELOPMENT AND INSTALLATION OF THE SYSTEM FOR THE PRECISE TIMING
AND SYNCHRONIZATION OF THE SYNCHRONOUS NETWORK OF TELESCOPES, by
Romanyuk Ya. O., Svyatogorov O. A., Zhilyaev B. E., Khalack V. R., Sergeev A. V. — The system
of precise timing for the network of remote telescopes based on the GPS receiver Acutime 2000
is described. Once power is applied, the receiver automatically tracks satellites and surveys its
position to within meters. Then it switches to a predetermined time mode and generates a pulse-
per-second output synchronized to UTC within 50 ns (one sigma). Photometric data system is
synchronized to UTC within 1 ms. An external event capture is available with the resolution of
320 ns.

B nporiecce TpauiinoHHbIx (pOTOMETPUIECKUX U3MEDPEHU BpeMs HAKOIJIeHNs CUTHAJIA HA OJIUH OTCUET
JIOCTATAET HECKOJBbKUX CEKYHJ| WU JECATKOB CeKyH.I. [Ipm 9TOM TOYHOCTH MPUBSI3KU YaCOB K BCEMUD-
oMy Bpemenn (UT) ¢ moMompio paoCHrHAIOB TOYHOTO BpEMEeHH BIIOJIHEe JoctaToura. Ho Korma pedn
MIeT O BpPeMeHaX HaKOILIeHWs Ha ojaumu orcueT mopsaka 0.1 ¢ m MeHee, a TakKe CHHXPOHHOI pabore
HECKOJIbKUX Y/IAJIEHHBIX TEJIECKOIIOB, TO TPeOyeTCst U COOTBETCTBYIOIIAS TOUHOCTh cuHXpoHn3anuu. OHa
TOJKHA OBITH KAK MUHUMYM HA MOPSI/IOK BBIIIE, Y€M BPEMsi SKCIIO3UIINN.

B marmmewm ciiyguae peub ueT 0 CHHXPOHHOI paboTe Te/IeCKOIOB, KOTOPhIE YAAJIeHbI IPYT OT Ipyra Ha
paccrosiaue 6osiee 1500 kv u Haxoxgres B YKpaune, Poccun, I'perun n Boarapun [1]. B srom ciayvae
HEBO3MOKEH 3aIyCK BCeX (DOTOMETPOB OJHWM CTapTOBBIM curHajoM. Ilosromy 6vLi0 pereno obecrre-
9UTh KAXKIbIH (HOTOMETpUYeCKnii KOMILJIEKC BPEMEHeM, KOTopoe ObLio Obl mpuBa3aHo K Bcemuproit
koopuHupoBanHoii mkase spemenu (UTC) ¢ gocraTodHOl TOIHOCTHIO.

Hna acrponyukros Kpeivckoit acrpodusuueckoit obcepsaropun (Kpeiv, Ykpauna) u obcepsaro-
puu Tepckon (Cesepubiit Kaskas, Poccus) B 2001-2002 rr. 6buta pazpaboTana W BHEIPEHA CHCTEMA
TOYHOIO BPEMEHU JIjIs YA IeHHBIX Tesieckonor Ha Daze GPS-npuemunka Acutime 2000. Ona obecreun-
BAaeT TOYHBIM BpeMeHeM (POTOMETPUUIECKNE KOMILIEKCHI U TTO3BOJISIET CHHXPOHU3UPOBATH UX PAbOTY II0
orrommeruio K UTC ¢ rounocrsio, He xyxke gem 0.001 ¢. DT0 MOTHOCTHIO yI0BJIETBOPSIET TPEOOBAHUSIM,
TaK KaK BpeMs HAKOIUIeHWS cUTHagIa Ha ogmH oTcueT He mpeBblmaeT (.01 c. Bo3amoxken Takxke ere
OJIMH PeXXUM pabOThl CHCTEMbI, KOIJIa TOYHOCTH cuaxporusanuu coctasisier 0.0001 c. 9ro gocruraer-
Csl TIyTeM MOCTOSHHOW CHHXPOHU3AIUN CUCTeMbI BpeMennu ¢roromerpa curaasom 1 PPS (ogun orcuer B
cekyHy ), koropbiii npusssan k UTC ¢ rounocrsio 50 H.

Cucrema CHHXpPOHU3AIUHU Y/IAJEHHBIX TEJECKOIOB IMOCTPOEHA HA TOM MpuHnuie, 9to [obaabHas
nosunnonHas cucrema (GPS) obecnieanBaer rounbiv Bpemenem kax bt GPS-npuemunk Acutime 2000.
Ero 6a30BbIM 371eMEHTOM €CTh aKTHUBHAS AHTEHHA JJis TOYHOIO BPEMEHHOI'O MO3UIIMOHUPOBAHUS U CUH-
XPOHU3AIWMK, U3roTOBJeHHas upmoit Trimble. AuTeHHa caemana Kak TEXHOJIOIMYECKH U (DYHKITHU-
OHAJIbHO 3aKOHYEHHBIN OJIOK, KOTOPBIII MMEeT TepMeTHJYHOe UCIOHeHre. BHu3y Kopiyca HaXOIUTCs
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Puc. 1. ®yuknuonanpHas cxema CUCTEMbI TOYHOIO BPEMEHH (DOTOMETPA

pa3beM, C IMOMOIIBI0 KOTOPOr0 OHA COeAuHseTcd KabeseM ¢ mHTepdeiicHbiM O60koM. Pa3mernienubrit
BHYTPH MUKPOUHUIT CAMOCTOATEIHHO UCIO/THSIET BCE HEOOXOIMMbIEe HACTPOWKY, pabodune u KOHTPOIbHBIE
JIefICTBUS U TEpeIaeT JaHHbIE O CBOEl paboTe M0 MOHUTOPUHTY PEIepHBIX CIIYTHUKOB B KOMITHIOTED.

Ha ero ocmose mocrpoena Cucrema tounoro sBpemenn doromerpa (puc. 1). Ipuemuuk momyua-
eT muTaHue oT WHTepPQEeNcHOro MOIys U Yepe3 Hero ke 0oOMEHUBaeTCs Ciy:keOHOoit nHopMalmeil ¢
KOMITBIOTEPOM CHCTEMbl BPEMEHH.

Curnan 1 PPS noctymnaer Ha CHHXPOHHBIH BXO/T CHHXpOHOMeTpa 17-15, KOTOpBI TeHepupyeT KTy
BpeMenn (9achl, MUHYTBI, CEKyH/IbI ). lCnonb30BaHe CHHXPOHOMETPA C ABTOHOMHBIM BHYTPEHHUM 0J10-
KOM THUTAaHUS HAa OCHOBE aKKyMYyJ/IATOpA TO3BOJISET MCIO/IH30BaTh ero aBronoMuo or GPS-npuemuunka
oC/Ie TOro, KaK OH CHHXpoHu3upoBaH ¢ npuemHukoM K 1ikajge UTC. Ho Takoit pexkum Tpebyer cucre-
MAaTHUIECKOTO KOHTPO/ISI U TOYHON HACTPONKHU YaCTOTHI BHYTPEHHEr0 KBapIIEBOTO TeHEPATOPa, CHHXPOHO-
MeTpa mnepea KazKJIbIM UCITOJIB30BaHUEeM, 9TO JejIaeTCd 110 CHeL[HaJ[bHOfI METOJUKE. ZLQ.HI/ITG.HI) JaCTOThI
®5093 103BOJIIET OMEPATUBHO YCTAHOBUTH HEOOXOAUMYIO MPOJIOIKUTETHHOCTh PADOUero mepuojia Ha-
KomeHns curnasia t B auamasone or 100 ¢ zo 0.001 c.

[Ipu npoxoxaenun curnaga 1 PPS uepes maTepdeiicublii 610K, CHHXPOHOMETD, JEJUTETh YacTO-
ThI, CACTEMY PEruCTPAIuU JAHHBIX W Kabeju CBaA3U, 33I€PKKA, UMITY/THCOB BPEMEHU TPUOIU3UTETHHO
paBHO3HAYHA BO BCeX (poToMeTpuueckux Komijekcax. OHa cocraBisger He Oojee ueM 35 MKC, TO €CTh
Takas 3a7epKKa He MOYKET 3HQUMMO YXYAIIUTH ToUHOCTh npuss3ku B 0.001 c.

Takum obpazom, CHHXPOHHAA POOOTA HECKOJIBKUX TEIECKOTIOB, KOTOPhIE y/IajeHbl Ha PACCTOSHUS
6ostee 1000 KM, obecrieanBaeTCst TeM, UTO KaxkIblit acTponyHKT umeer orcuer Bpemenun B UTC ¢ Heob-
XOAUMON TOYHOCTHIO, (paKTUIeCKu oT oHoro ncrounuka GPS.

PoGora npoBoguiack npu nojjaep:kke rpanta Munncrepcrsa npocsenienust u Hayku Y kpantbl 2M /146-
2000.

[1] Romanyuk Ya., Zhilyaev B., Svyatogorov O., et al. The synchronous network of optical telescopes: a new
instrument for stellar photometry // Proc. 5th Conf. of the Hellenic Astron. Soc. Crete, Sept. 20-22,
2001.-http://www.astro.auth.gr/ helasmtg,/2001.
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