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1 OO6miue cBegeHud

Penyxrop ceerocmier SCORPIO (Spectral Camera with Optical Reducer for Photometric and
Interferometric Observations) mozsoser peanusosarsh B nepsuanoM ¢dokyce 6-m Temeckorma BTA
CTIeIYIONIEe BUILI HAOIIOMEHUH TPOTIKEHHBIX U 3Be371000Pa3HBIX 00LEKTOB!

o [13C-dboromerpusi B MIUPOKO-, CPEJIHE- W Y3KOIOJIOCHBIX (DUJIBTPAX.
o [lanopamuas cnekrpockormst ¢ naTepdhepomerpom Pabpu-Ilepo (UDII).
o CHexkTpOCKOIHUs ¢ “IJIMHHON eI .

o BecmeneBas criekTpockomms.

MHOT006HEeKTHAST CIIEKTPOCKONHS ¢ 16 IessaMm, JUCTAHIMOHHO TTePeMeIaeMbIMU B (POKAJTh-
HOI1 IIJIOCKOCTH.

o [longpumerpusi B (pugbTpax u CHEKTPOIOJIAPUMETPHUS.

[Mepsoie nabnomenusa wa BTA cocrositnces B certsbpe 2000 1., co cTapbiM BApHAHTOM aJalTepa
mepeuuHOro okyca. HoBaa nmmardgopma-aganTtep crajia nmpuMenaTbcs Haunuas ¢ mas 2001 . Tlep-
BbI€ yCIIelHbIe HADJ/TIOIEHNs C DEKUME MHOTOIIEEBON CIIEKTPOCKOINHN OB TPOBE/IEHBI B CEHTSIOpe
2003 1., merom 2004 3aBepimerbl pabOTHI MO BHEIPEHUIO CIEKTPOIOISPUMETPUICCKOTO PEXUMA U
[IPOBEJIEHBI TTEPBbIe HADIOIEHU.

MeXaHI/ILIeCKI/Ie " ONTUYECKUE YaCTU PEeAyKTOPa 6bI,HI/I MN3TOTOBJIEHBI B MAaKETHBIX MaCTEPCKUX
CAO PAH 1to npoexty B.JI. Adanmacresa n 9.B. Iakypa. Onrnka crnekTporpada M3TOTOBIEHA
E.N. TlepenenuubiabiM coracHo pacueram B.JI. Adamacbera. Cbopra mexanumku mnpubopa ocy-
mecteisiack B.B. Beperenopeim. IlaThl guctannnoHHOro yrupas/ieHuss TpubopoM CIIPOEKTHPOBA-
ubl u u3rorosensl C.P. 2Kenerkoseim, a ssekrpocusiosast gacts — O.U. Qareessiv. [Tporpammuoe
obecreuenne nammcano B.JI. Adanacbessim 1 A.B. MonceeBnim.

Hwuxe mocaenoBaTessbHO OMUCHIBAIOTCS OCOOEHHOCTH KOHCTPYKIINH TPUOOPa M METOJNKa Ha-
osroennii ¢ wuM Ha BTA. Onruko-mexanndeckast cxema SCORPIO, ocHoBHBIE XapaKTEpUCTUKT
TI3C-gerekTopa 1 CheMHBIX ONTUIECKUX 371eMEHTOB (CBeTOMUIbTPLI, rpusmbl, UPTT), ocobernnoctn
OTENBHBIX PEKUMOB HabIIOeHniT paccMaTpuBaioTes B niape 2. CucreMa ypaBjeHns ClIeKTporpa-
dom u TI3C omwmceiBaerca B rase 4. B rmaee 5 omuchiBaeTcs mPOIECC MOANOTOBKU PEAYKTOPA K
HabsonenusaM. B riaBe 6 paccMaTpuBaeTcs MOCIEI0BATEBHOCTD JAeMCTBUN TPU HAOIIOIEHUSIX CO
SCORPIO na 6-m Teneckome. B nocaeayommx riaBax moapobHO 00CYXKaatoTcst ocobenHocTr pabo-
ThI B PA3JIMYHBIX PEKUMAX HAOJIIONEHUH, TAKNX KaK TPAMble CHUMKH (TJIaBa 7), CIIEKTPOCKOIUS C
AMHHOM menbto (rasa 8), muoromenesas (rnasa 10) u 6ecmenesas (rnasa 9), CeKTponOgpUMET-
pus (rmaBa 11) u manopamHas CIEKTPOCKONUS €O cKaHupyromuM uarepdepomerpom Pabpu-Ilepo
(rmaBa 12). Ariac ciekTpa cpaBHEHUsI, DEKOMEHIyeMble BpEMeHa SKCIIO3UIIN, CIIUCKU CTAHIAPTHBIX
3BE3] U POYad JOMOJHATE bHAsS uHopManna naubl B [Tpumoxennn.

2 Ormnucanmne crnekTporpada

OcHoBHBIE XapakTepucTuku npubopa csejensl B Tabsuiy 1. Koracrpykrtusao SCORPIO cocrout u3
TPEX OCHOBHBIX Y3JIOB, KaXKJbIfl U3 KOTOPBIX JOMYCKAET HE3ABUCUMOE HCIOJIb30BAHME: PEAYyKTOPA
cBeTOCUJIbI, TIaTdopMbl-ajanTepa nepsudHoro (okyca u [13C-nerekropa. Pejgykrop cBerocuibl
BKJ/IFOUAeT B cebs omTHUKY crnekTporpada m Muoromesnaesoit 6jok. Ilnardopma-aganrep comepKuT
ONITUKY U JIaMIIbI JIJIed Ka.HI/I6pOBKI/I Cl‘[eKTpOI‘pa(ba7 ABa TIOJIA AJIA TTOMCKa TUAWPOBOYHBIX 3BE31 U
nonceMoTp. IlpenycMoTperno MecTo /s HAKJIOHSIEMOil TIJIACTHHBL U3 TLIABJICHHOTO KBAapPIA JIsd OBICT-
poro rugmposanus (tip-tilt). To 2010 r. 8 kagectse TV-1101CcMOTPA NCTIOIB30BATACH TEIEBU3MOHHAS
kamepa ¢ npeaycnnennem curaaa (14+SIT), koropas mocsie 6vima 3amenena wa [13C N748.
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Tabmuna 1: Ocuosuble xapakrepuctukun SCORPIO

OKBUBaJIEHTHAS CBETOCHUIA F/2.6
ITosie 3penua:
nosaoe! 6.1’ x 6.1/
B MHOTOIIEJIEBOM DeXKIMe’ 2.9’ x 5.9
Maciurab u3o6paskenus | 0.18" /nukcemn
CnexTpabHbIN JUANA30H 3600 — 10 000A
CuekTpajibHOE pa3perieHne
¢ rpusMamu (i mmpuab mean 1) 1.5 — 20A
¢ nurepdepomerpamu Pabpu-Ilepo 0.8 — 2.5A

MakcumasbHas KBaHTOBast 3pHeKTHBHOCTD

(rereckon+SCORPIO +113C)

JLTsl TpAMBIX CHUMKOB 70%
JIisl CieKTpOCKOIUK 40%
st nabmogennit ¢ MPIT 20%

ITpenenbHast 3Be3/(HAS BETUIUHA
Jia m3obpaskennii’ B buasrpe R (Texp = 1800) 26.8
Ja cnexTpos muskoro paspemenna® (Texp = 7200)  24.0

! ipu ucnonmpzoBannn gerexropa I13C EEV 42-40
2 npu kauecrse n306paskennit 1.5”
3 §/N=10 B KOHTHHYYMe, IIPH KadecTse m300paskenmii 1.5”

2.1 PenykTop cBETOCHJIBI

O6muit Bum COOCTBEHHO PEYKTOPa CBETOCHJIBI NMpHUBeJeH Ha puc. 1. OnTuueckag cxema (puc. 2)
BKJIIOUAET B cebg JIMH3Y [OJIs M KOLIMMATOp — 4-X JjuH30Bblii anoxpomar (F/2.2) ¢ dbokycubiM
paccrogamem 160 MM, POPMUPYIOTNiT BHIXOIHOM 3PAUOK CUCTEMbI, KAMEPHBIN 00beKTUB - 6-TH JmH-
30BbIii anoxpomar (F'/1.8) ¢ dokycubim paccrogauem 109 MM 1 CMEHHBIE ONTHYECKUE SJIEMEHThI —
NI, mudpakimonHbie PEMeTKr, CBeTOPUILTPhI, aHAJIU3ATOP MoJgpu3aiun u (pa30Bble ILIaCTUH-
Ki. DKBUBAJIEHTHAS CBETOCH/IA CUCTEMBI B IEPBUIHOM (hoKyce 6-M Teneckona cocrasasier F'/2.6. Bee
OTNITUYECKNE TTOBEPXHOCTH TPOCBeTIeHbl B nuamnasone 3500 — 10000 A. [IpocBeTasronire MOKPLITUS
nanecenn B UTI® (r. H. Hosropoy). Pesyabrars! 1a60paTOPHBIX M3MEPEHUT CIIEKTPATLHON KPUBOii
nponyckanus ontuku SCORPIO npusongrcst va puc. 7.

Onruka KOJJIUMATOPa KOMIEHCUPYET KOMY W KPUBU3HY TOJIsI TIABHOTO 3€PKAJIa TETECKOIA, ITO
[IO3BOJISIET OTKA3ATHCA OT UCIOJIB30BAHUS B HAOJIO/IEHUSX [IITATHONO HETPOCBETJIEHHOT'O JIMH30BOT'O
KOppekTopa. BuiHOC BBIXOIHOTO 3padka OT MOC/IemHel moBepxHOCTH KoJauMaropa 50 mm. Paccro-
sSHUE MEXKJTy IIOCJIe/IHEN JTUH30M KOJUIMMATOPa U IIepBOl KaMepHOTo 0bbekTuBa cocraniser 90 M.
Huamverp KoaammupoBanaoro mydka 40 mm. Pabounit orpe3ok kameps! pased 13.2 MM. DKBUBAJIEHT-
HOe (DOKYCHOE PACCTOSTHUE PEIyKTOPa, ycraHosjgerHoro Ha BTA pasuo 15.6 M, 9TO cOOTBETCTByET
MacmTaby n3obpaxkenns 75 mxm/”. JIuHeiinblili pasMep HEBUHLETHPOBAHOTO TOJIST 3PEHUs COCTAB-
asger 28%x28 MM B TJIOCKOCTHA MPUEMHUKA.

KoHcTpyKTUBHO pEAyKTOD BBHIMIOJIHEH B BUJIE OTAEABHBIX OJIOKOB, CMOHTUDOBAHHBIX B 0OIIEM
KOPITYCe M PACIOJIOKEHHBIX C CJEIYIOMEeM nopsaake (10 HANPABJIEHUIO OT nepeanero hJIanmna):

® BBOAUMGBIN TIepe s (POKATHLHON TIJIOCKOCTHIO0 MHOTOIIETEBOH OI0K
® IBE€ BPAIIAIOIINECT TyPeIn

® BBOJIMMBIi ITepe]] KOJIUMATOPOM aHAJIU3aTOD MOJApU3aliuu



o MeXaHu3M (POKYCHPOBKH KOJLTHMATOPA
® MexaHWU3M BBOJIA/BBIBOJA B KOJUIMMUPOBAHHBIN [IYYOK JUCIEPTUPYIOIIETO JJIeMeHTa

Peaykrop comep:kut gaBe Typesu ¢ mectbio nosurusivu ("0".."5") 115 BBOZA B MyYOK pa3IMIHBIX
CMEHHBIX 9JIEMEHTOB - CBETOMUILTPOB, Temeil, Macok u mp. Typeas 1 pacrmosaraercd B QOKATBLHOM
MJIOCKOCTH TEJECKONa, a Typenb 2- 3a IOJeBOM JNH301, epe]l KojutuMmaTropoM. B Typemu 1 o6branHo
YCTaHOBJIEHBI CPEjIHE- U Y3KOIMOJIOCHBIE WHTEP(EPEHIIMOHHBIE (DUIBTPhI, & TAKXKe IMEeJhb JIJIs CIIeK-
TpasbHBIX HabJToneHnil (no3urmst "3"). B Typemu 2 — MIMPOKOTIOIOCHBIE CTEKIISTHHBIE CBETOMIIBTPBI
u Macka st GecteneBoii ciekrpockonuu (nosuius '5"). Bee ycranaBimBaemMbie B TyDeb 9/1€MEHTbI
BMOHTHPOBaHBI B OIIpaBax THUMA HAHOHET CO CBETOBBIM IHAMETPOM 72 MM, UTO TTO3BOJILET OMEPaATHB-
HO npou3BoAuTh ux 3ameny. [lozurmusa "0" B KaXk10# U3 Typesieit Bcerja 0CTaeTcs CBODOIHOMN, UTO
OBl TTpU HADIIOMEHUSIX MOTJIH WCITOJIB30BATHCS BCE YCTAHOBJIEHHBIE CBETOMDUIBTPHI.

Mex 1y KOMIAMATOPOM W KaMepoi PAaCIOOKEHa KAapeTKa, ¢ JABYMs TEePEeKTI0IaeMbIMU TTO31-
musivu (romepa "0"u "1") na BBOSA B mAapasIesIbHBINA MYYOK JUCIEPTUPYIONINX 3JEMEHTOB (WMH-
repdepomerpos Pabpu-llepo win rpusm mpsiMoro 3perus). IIpu 3T0M TpU3MBI MOTYT 3aKPEILISITh-
¢ toabko B mosutun "0 a UOIT —toneko B moszuruu "1". Jlasg BU3yaJpHOTO KOHTPOJIST TOIHOCTH
HACTpPOMKY BhIBemeHHOTO U3 myuka UPII mpemycmoTpena HeoHoBast TaMIia, YCTAHOBJIEHHAS Ha I0O-
JIBHYKHOM KDOHIIITEHE U JKECTKO 3aKPEIJIeHHOe TNarOHAJBHOE 3ePKAJIO.

DoKyCHPOBKA KAMEPHOT0 00BEKTUBA OCYIIECTBIISIETCS BPYIHYIO C TOMOIIHI0 MUKPOMETPUIECKO-
ro suHTa (puc. 1). Ompasa KoutmMaTOpa CHaGYKEHA IMIATOBBIM JBUTATENEM [T JTUCTAHIIMOHHOM
doxycuposkn. Mexann3m (HOKyCHPOBKY KOJLITUMATOPA 00ECTIeINBAET €ro JUHENHOE TTepeMeIeHne B
npezenax 12 mm ¢ rounoctbio orcgera 0.01 Mmm. Ha nmepennem (6urmkaifiiieM K rJIaBHOMY 3€pPKAJy)
durante Tpubopa PACTIOIATAETCS TIEHTPATbHBIN JTEKTPOMATHATHBIN 3aTBOP CO BPpEMeHeM CpabaTh-
BaHuga okosio 0.1 cex.

Ha xopmyce pejaykropa pacrnojoxkeHbl jpa Tymbiepa — BKJIOYEHUe/BbIKIIOYEHNe ITHTaAHUS
(power) u He3aBucHMOe yrpasyerue 3aTBopoM (shutter). Tymbiep BRIOUCHNMS TUTAHNWST MHOTOIIE-
JIEBOTO 0JI0OKA PACIIONAraeTCss BHYTPU PEAyKTOpa (PAJOM € JAMArOHAJIBHBIM 3€PKAIOM BU3yaJbHOM
nacrpoiiku UDII).

2.1.1 MHsoroiiejeBoi 0J10K

MHoroiiiesieBoit 6JI0K MOCTOSHHO YCTAHOBJIEH BHYTPH DPeJIYKTOpPA CBETOCHJIBI, BOJU3U (HOKAJIBHON
nyiockocTn Tesieckorna (puc. 2). Ou cocrout 3 16 MeTAINIECKUX TMOJOCOK CO TIESIME, TTepeMeInae-
MBIME B 110J1e pazmMepoM 3’ X 5.7 (puc. 6). Boicora meneit — okoso 17, paccrosnue Mex Iy menTpamu
mesteit — oxoso 22" . TlooKenne KazKao0il mean (pUKCUPYeTcs ¢ NOMOIIBIO IBYX 3JIEKTPOMATrHHTOB
— YACPXKUBAIOIIETr0 M 3aXBAaTHIBAIOIIECTO. y/f[ep}KI/IBaIOH_LI/Ie MAaTrHUTBI 3aKPEeIJIeHbl HEIIOABU2KHO, 3a-
XBaATBLIBAIOIINE YKPEIUIEHBI Ha paMe, TeEPeMeITaoNIeiics Mo OIHOH KOOpAUHATE ¢ TIOMOIIBIO ITArOBOTO
apuraresisi. COMpOTUB/IEHNE JIEKTPOMArHUTOB 0K0J10 160 OM, HAaNpsyKeHre Ha YAePKUBATOIIIX Mar-
vurax b B, Ha 3axBarsiBaronux 12 B. OTneabHbIH 9/1eKTPOMArHUT (DUKCUPYET MTOJI0KEHIE OTHOBPE-
MEHHO BCeX Ieseil B POKATbHON MI0CKOCTH. YCTPOUCTBO BBOAUTHCS B IMIYYOK C TIOMOIIBIO IITATOBOTO
neuraress. Bpems mosHoit paccranoBku Beex meseit (mpu TpeGyemoit Tounoctr 0.1 — 0.2”) cocras-
JISIET OKOJIO O MHHYT.

2.1.2 CuekTporoJjisipumMmerp

B kauecTBe ananmsaTopa MOJSPU3ANNAN UCIOIB3YeTCd maacTraa CaBapa TOAMUHON 14 MM Jarormast
pa3BejieHre TYYKOB B JABYX B3aWMHOTEPIEHINKYIAPHBIX TIJIOCKOCTAX MOJAPU3AINM Ha 9 CeKyHI
YT B (DOKATBLHOM TIOCKOCTH. AHATH3aTOp MOYKET BPAIAThCST BOKPYT OCH, TPUHUMAS JTBA (PUKCH-
POBAHHBIX TOJIOXKeHUs, ¢ yraamu mosopota 0 u 45°. BBOA-BBIBOI aHAIM3aTOPa B CBETOBOM MyUYOK U
€ro IOBOPOT OCYIIECTBJISETCS MIATOBLIM JIBUTATEIEM.
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| PEOYKTOP CBETOCWUIbI
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Puc. 2: Ournueckast cxema SCORPIO. (1) — mecro i Hak/I0HsIeMO# 11acTutbl, (2) — onrnka Ka-
JauOpOBKH, (3) — mI0CKOe 3epKaio, (4) — moseBas mH3a, (5) — koutmMarop, (6) — kamepa, (7) — 113C,
(8) — rypemu cserodunbrpos, (9) — UPII, (10) — rpusma upsmoro 3peuus, (11) — muoromenesoit
610K , (12) — araIM3aTOP MOJAPU3AINN.

2.2 Apantep mepBu4dHOro gokyca

[Lnardopma-aganrep (masee AnanTep) 3aKpemigeTcsl Ha MOBOPOTHOM CTOJIE B KaOWHE MEePBUTHOTO
dokyca BTA u mpumensieTcs ajig ruiupoOBaHUs 10 BHEOCEBBIM 3BE3JaM U JJIsI 3ACBETKHU CIIEKTPO-
rpada kaaubposounbiMu Jamnamu. Ha Heii MoxkeT ObITH ycTaHOBJIEH Kak (DOKaJIBHBIN PELyKTOD,
TaK W Jpyrue yCTpoicTBa, HanpuMep cruekTporpadp MPFES.

AjanTep COZEpIKUT JBA MPAMOYTOJBHBIX TOJIS 7T TIOMCKA THIMPOBOYHEIX 3BE3]!, 0603HAUae-
MBIX KaK Fiber 1 u Fiber 2, menTpr! mosieit orcroar Ha 12/ or menTpa moss 3perud. B kaskaom
13 TMoJielt HaXOIUTCA JKTYT CBETOBOJOB, TIEPEMEITAEMBIH ¢ TOMOTITHIO TTATOBLIX IBUTATEEH B TPIMO-
YTOJIBHOM CUCTeMe KOODAUHAT (CM puc. 3). Breoceroit muH30BbBIN KOPPEKTOP, YCTAHOBJIEHHBIN TIEPET
KaXKJIBIM THIMPOBOYHBIM ITOJIEM, KOMIIEHCHDYET KOMY TJVIABHOTO 3€pKaJia TeJIECKOIA. DKBUBAJIEHT-
HOe (pOKyCHOEe paccTogame B (pOKyce KoppekTopa 19.2 M, Tak 9TO mepeMerneHunio CBeTOBOIOB Ha, 1
MM COOTBeTCTByeT Ha Hebe paccrosuue B 10.7”. Ilpenesa mepeMelienus CBeTOBOJIOB COCTABJISIOT
8.5" x 4.5/, nuamerp noss 3penus Kryra cBeToBogoB — okoso 40”.

[Inockoe muaroHajbHOE 3epKajo, obo3HaveHHOe Kak (3) Ha puc. 2 um Kak (2) Ha puc. 3, uMeer
aBa (bukcmpoBaHHBIX mosoykennst: Fibers w Field. B momoxkenun Fibers zepkajo mepedbpackiBa-
eT n300paKEHUs CO KT'YTOB CBETOBOIOB HA TEJEBU3UOHHBIN MOICMOTD. DTOT PEKUM UCIOTB3YETCs
npu sKcro3uruu 00beKToB. B momoxennn Field 3epkasio mepekphIBACT MEHTPAJBHBIN MTy9I0K CBETA
OT TeJjlecKomna u IepebpachiBaeT Ha TOJCMOTD H300pakKeHWe IeHTpa moJid 3peHus mpubopa. Pas-
Mep moss Ha noacmorpe 3’ X 2. ToT perkuM HCHOAB3yeTca IpU TPyOOM HaBEJEHUH TeJecKOola
Ha 00bexT B 1oJie. KpoMe Toro, mpm TakoM IOJIOKEHUU 3epKaJja B ciiekTporpad nepebpacoiBaet-
¢ cBeT OT KaaubpoBounbix jami. Ha puc. 4 cxemarnyano mokazanbl n3obparkerus, HabaogaeMbie
va TV-mogcmoTpe mpm IBYX MOMOXKEHUAX 3epKaja. Ha menTp mosida 3penns u Ha MEHTPHI KTYTOB

! HOCKOJ’IBKy MOHTUPOBKa 6-M Teseckoria — aJIbT-a3UMyTaJIbHad, TO B TIPOIECCE TUIUPDOBAHUA HeO6XO,Z[I/IMO KOHTPO-
JIMPOBATH KaK IIOJIOZKE€HUE TEJIECKOIIa I10 Amnm Z, TaK W Bpalll€EHUE II0JIA 3PEHUA. HOSTOMy UCIOJIb3yEeTCAd ABE TUAUPO-
BOYHBIX 3BE€3/bI.
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Fiber 2

Puc. 3: Tlnardopma-aganrep nepsuanoro dokyca. Bug co cropoust rmasnoro sepkana BTA. (1)
— 3aTBOp, (2) — mWIoCKOe 3epKajo, (3) — MEXaHW3MBI EPEMEIEHUs CBETOBOJOB B THIMPOBOYHBIX
nossx, (4) — mogcBerka KpecTos, (5) — GJ0KM TUTAHMS W MUKPOIPOTECcop, (6) — mHTErpupyromas
cepa ¢ kanubposounbiMu gammtavMu NEON u FLAT | (7) — TV-nomemorp
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Mirror:Field Mirror: Fibers
Fiber 2 Fiber 1

YCCD

Puc. 4: Bun xpecta HuTeit Ipy pa3sauTIHLIX TOJOXKEHUSIX TUATOHATHLHOTO 3€pPKaJIa.

CBETOBOJIOKOH IIPOEIUPYIOTCS N300pakeHus KPECTOB C PETYJIUPYEMON TOCBETKOIA.

Onrmueckas cxeMa ajanTepa COAEPKUT ONTHKY OCBETUTENs KamubpoBku (puc. 2), hopMupyro-
IO Ha BXOJE PEAYKTOPa CXOAAIIENHCA Myd0K CO CBETOCHION SKBUBAJIEHTHON CBETOCHJIE TEJIECKOIIA
(F/4). Takaa cxema TpakTa Kagaubposku HOPMUPYET 3PAUOK CUCTEMBI B TOM K€ MOJIOXKEHUH, TJIe
HAXOJNUTCA M300pakKeHne 3epKaja TEeJeCKOIa, YTO IIO3BOJILET IIPOBOIUTH HE TOJBLKO KOPPEKTHYTO
KaJiMOPOBKY HIKAJIbI JIJIMH BOJIH JIAMION JIMHEHYATOrO CIIEKTPA, HO U KaJuOPOBKY MPOILYyCKAHUST Ch-
CTEMBI TI0 TIOJII0 B PA3JINYHBIX pexknumax pabors! (“riockoe moe”).

Bxognas mioma/ika TpakTa KaaubpoBKE OCBEIAETCs 9epe3 uHTerpupytonlyto cdepy (map Yib-
OpuxTa) nByMda Kasubposounbivu jgammaMu: ¢ He-Ne-Ar mamosHenmem it KaauOPOBKHU I[IKAJIBI
nnvH BoJH (masee jamma NEON), u rajioreHOBO# JIAMIO# HEMPEPHIBHOTO CIEKTPa JJIs CO3TaHMUSI
“mockoro noss” (manee namma FLAT). Jlamma FLAT cmaGxkena cserodunasrpom m3 crekon C3C16
(2mm) + CC2 (1.5MM) KOTODPBIl YMEHBINAET IJIOTHOCTH MOTOKA OT JIAMITBI JIJIsl JIJTHH BOJTH GOJIBIIE
5500A, uro HeoBxoaMMO st CcO3maHMs 6OIee PABHOMEPHOM 3aCBETKH IETEKTOPA B CHEKTPAIBHOM
pekuMe (0 CPABHEHUIO C U3JIy IeHHEM JIAMITbI, IMEFOIIM MakcuMyM B paitore 1.2u). Ha puc 5 moka-
3aH CIEKTD U3y 9eHuns abCOMIOTHO YePHOTO TesIa ¢ ApKOCTHON Temneparypoit 2450 K (uro npumepno
COOTBETCTBYET MCIOJIB3yeMOil TaMIle) TPOIIE Nl Yepe3 BHIICONNCAHHbIH CBETOMUIBTD.

AnanTep cHabXKeH 37eKTPOMArHUTHBIM 3aTBOPOM, PAOOTAIOIIMM HE3ABUCHMO OT IEHTPATBLHO-
IO 3aTBOpPA PEIYKTOpPA CBETOCHIIBI (OOBITHO 3adUKCHPOBAaH B OTKPHITOM Tosiokernn). Ha kopmyce
ajanrepa pacroJioxkenbl 4 Tymbiepa — BKJIIOUEHNE/BBIK/IIOUEHHe MUTaHus (POWer), He3aBUCHMOe
ynpasienune 3arBopoM (shutter) u tammamu FLAT u NEON.

2.3 II3C npuemHHK

C 2000 mo 2003 rr. B KauecTBe jerekTopa wucmoab3opagack 113C marpuma TK1024, paszmepom
1024 x 1024 snemenTa. Haunnas c anpens 2003 r. ua SCORPIO ucnonbayercs 113C marpura EEV-
42-40 paszmepom 2048 x 2048 smementoB. OCHOBHBIE TTapaMeTPhl 0OOUX JETEKTOPOB MPUBOIAATCH B
Tabaune 2. Cienyer ormeruth, uro s EKV-42-40 Bo3MoOkeH mporpaMMHbBIH BbIOOD PEXKUMOB,
XAPAKTEPUBYIOIMIUXCS PA3IUIHBIMU 3HAUYEHUSIMU gain, & TaKXKe CKOPOCTbI) U IIyMOM CUNTHIBAHUSI
(cm. mabaumy 3 u Tpunoxenne H). Ha puc.7 nokasan rpadux ksanTosoii adpdexrusnocrn st
EEV-42-40. I'paduk mocTpoeH Ha OCHOBAHUU TACIOPTHBIX JTAHHBIX, MPUBOIUMBIX U3TOTOBUTEJIS-
vu [18C (;kupHBIE TOUKKM HA PUCYHKE) W HOPMUPOBAHHON KPUBOH KBAHTOBOH 3hdekTuBHOCTH /17151
anajornunoit [13C, paborarorieitr Ha Teseckorne TNG.

OxJaxk ienne JeTeKTopa OCYIIeCTBAIETCS KUJIKUM a30TOM. BpeMs, B Tedenre KOTOporo pacxo-
JyeTcst BECh a30T B KpmocTaTte, cocTapiseT 12-13 wacos mma TK1024, m 20-22 waca mra EEV-42-40.
Bech xommrekt st mabmogennii ¢ 113C (kpuocTar, 9/IEKTPOHUKA M TPOTPAMMBI YIIPABJICHUS ) Pas-
paboran u u3roToBaeH B Jlaboparopun mepcnekTHBHBIX paspaborok CAO PAH.



Tabauna 2: [lapamerpsr ucnons3yembix 1130

JerexTop

TK1024 | EEV-42-40
Tun Thin, back-illuminated
Dopmar 1024 x 1024 2048 x 2048
¢ yaetom overscan | 1034 x 1034 2068 x 2072
Pazmep nukcens 240 13.5u
Macrra6! 0.32" /nukcens | 0.18” /mukcens
ose 3penms’ 5.4/ 6.1’
Maxkc. xkBant. 3cbd. | 80% 83%
Gain 1.3e/ADU 0.50 u 2.07 e/ADU
Ilym cauTtoiBanus | 3e 1.8-4e
TemuOBOI TOK 0.le/mun 0.03e/mun

! To cenrabpa 2003 roma 8 SCORPIO npuMensnach onTuka,
JIAOIIAS SKBUBAJEHTHY0 cBeTocuay F'/2.9, mpu stom naTK1024

macmTab cocrasysn 0.28” /mukcens, npu moste spenuns 4.8

Tabauna 3: Ckopocrs u miym cantbiBarus , Aas [13C EEV42-40

(readout rate)

Normal | Fast
Ckopoctb cunTbiBanus /st bin 1x2 | 85 cek | 30 cek
Ckopocrb cunrbiBanud ajs bin 2x2 | 29 cek 13 cek
Cropocts cunthiBanug g bin 4x4 | 11 cek | 6 cex
IITyM CYUTHLIBAHUS 2.3-2.5e | 3.5-4e

13
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Puc. 5: Teopernueckag kpusag miorHoctr noroka (Fy) or kammbposounoii mamner FLAT co cseto-
GUILTPOM.

2.4 Pexumbl HabJIIODeHMiA

B Tabaure 4 pactucanbl monokenns moaBmKHbIX demerTos SCORPIO B pazmuanbix pesxxnvax Ha-
6JTr0/TeH M, B CKOGKAX YKA3aHbI HOMepa mo3umnit. Tak Kak mpu cMeHe PeKUMOB B TYY0K BBOJSTCS
Pa3JIMYIHbIC OIITUYCCKUE 3JIEMCHTDBI, TO IIOJIO2KCHHNE CbOKa.HbHOfI ILJIOCKOCTH Ha BBLIXOJE CUCTEMBbI MO-
KeT MEHATHCA. KoMIeHcarnmst 3Tux CMemeHnil OCyecTBIIETCS ¢ MOMOTIBI0 N3MEHEHUST TOTOKEHHUST
dokyca kosummaropa. B SCORPIO onopabiM siBjisieTcss Takoe MoJioKeHne (hoKyca, TP KOTOPOM
dokraIbHAA TIOCKOCTh KOJJIUMATOPA COBMATACT C TOJOXKEHUEM INEMN CIeKTporpada, mph yCiio-
BUY, YTO 33 UCK/TIOUEHUEM IIEN B Typean 1, OCTajbHbIe 3JIEMEHTHI (aHAIN3aTop, (DUIBTPHI U T.11.)
BBIBE/IEHBI W3 TIydKa. llepes magasom HabIromeHuit Heobxoanmo cOKYCHPOBATH KOJLIUMATOP II0
m300paKEHUIo MeH, ToaAcBeueHHo Kanmndbposounoit mammoit NEON wm FLAT. Usmepertoe 3mHa-
genune omopHOTo hokyca koamumaropa (Fyy ) 3aHOCHTHCA B MapaMeTpbl TPOTPAMMBI yTIPABIEHUS
cnekTporpadom. [Ipu cmene pe:kuMoB HaOIIOIEHNH TPOrpaMMa, YIPABICHHST ABTOMATHICCKH H3Me-
HSIET 3HAYEeHne Tekymero (okyca koammmaropa. Tpebyemoe 3uauenune dboxyca (Feo) B 00men Buge
MO2KET OBITH BBIYUCJIEHO 110 (hopMyIIe:

Fcol = Fslit - AFI - AF2 + AFjalisp - AFﬁpolowv

rne AF), AFy — nonpaskn GoKyca Jns CBETOMUILTPOE HAXOAAIMXCs B Typesax 1 u 2, B o0mem
Buzie onpegensemble cootaomennem AF = h(n—1)/n, rae h — rommuna, a n - cpeamit TOKA3aTENH
OpeJIOMICHUI MaTepraia GUIbTpa. VI3MepeHHble 3HAUEeHNSI TOMPABOK JJIsI BCEX (PUILTPOB 3aHECEHBI
B daitn D:\config.cfg\filters.cfg.

AFjisp — KOPPEKIHsl 32 BBEJIEHHbI JUCIEPIUPYOMUii 1eMenT, nonpaska passa 0.3 MM s
rpuam?, -0.1 MM g UL 260 u +0.2 M gy UDIL 501. B pexxuMe CHEKTPOIOIAPHMETPHE TI0-
npaska pasaa +0.05 mm.

AFpo1qr=5.15 MM — IOIIpaBKa 33 BBOJ] aHATM3ATOPA NOJISPH3AIINN.

[Ipu HAOIIOAEHUAX ¢ MHOTOIIEIEBBIM OJIOKOM 33 OIOPHBIH (DOKYC IPUHIMAETCS BETUINHA, Fipqti,
COOTBETCTBYIOIIAs TTOJI0XKEHUIO JIydiero hoxkyca npu GOKYCHPOBKA 110 M300PAXKEHUIO CAMOT0 MHO-

2 1o m3mepenusiv ot 7.11.2004 s1a nompasKa ycraHoBsieHa B +0.2 Mm



Puc. 6: ®ororpadus muoromenesoro 6ioka. (1) — mexanusm BBozja-BbIBOjA O6si0Ka U3 11ydka; (2)
— mepeMerriaemMasl paMKa C 3aXBaTLIBAIOIIMMU MAarHUTaMy; (3) — CTaJbHBIE IIOJOCKH CO IIEIAMHE
(nokaszanbl B yBesmaeHHOM Bujie Ha, HOTo cupasa); (4) — miara ¢ ynpas/sionmM MUKPOIPOLIECCOPOM
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Quantum Efficiency

0.2
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Puc. 7: Bug xkpusoit nponyckanus ontuku SCORPIO u kpuroit kBauToBoit apdgextusnoctu [13C
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Tabaumna 4: Pesxxumor nabaonenunit co SCORPIO

HazBanne pexmma MODE! [Tonoxenue nonBukubIX d1emeraToB SCORPIO
Typenn 1 | Typens 2 Kapetka Multislit | Amagusartop

[Mpsimble cHuMKR Images ("o".."5") | ("0"..."4") | Hole ("0"1") - -

Wurepdepomerp IFP ("1 | ("0 IFP ("1") - -

®abpu-Ilepo

Jnunnas messb Spectra slit ("3") | ("0") grism ("0") - -

Becienesas

CTIEKTPOCKOTIUS Spectra "o" mask ("5") | grism ("0") - -

MuoroiesieBas

CIIEKTPOCKOTINS SpectraMUL | "0" 0" grism ("0") BBeJIeH -

Cuexrponosi- SpectraPOL | dash ("5") | "0" grism ("0") - BBEJIEH

puMeTpust

Ilonapumerpusa

B duibTpax ImagesPOL | ("0"..."5") | ("0"..."5") | Hole ("0 "1") - BBEJICH

I neckpunrop B 3aronoske FITS-daitna

rotesieBoro 6/o0ka (Ipy BEIBEJIEHHBIX M3 MyUYKa MPOYUX OMTHIECKUX JIEeMEHTax). /13-3a KOHCTPYK-
THUBHBIX ocobenHocTeit ciekTporpada Fiuiti ~ Fsiir + 3 MM

2.5 KamunbpoBo4yHbIE HAKOILJIEHUSA

IIpu wabawogenusx co SCORPIO ucnonb3ytores cienyroime KajuOpOBOYHBIE HAKOILIEHUS:

e BIAS - "kagp cmemmenust" (cunreisanue 113C ¢ nyesoit srcnosunmeii). OOBITHO 3aTyCKAETCST
cepust u3 8-10 TakWX SKCITO3UIHI B HAUAIE W B KOHIE HAOIIOAATETHHOM HOYH, 15T TOTO ITOOBI
HX TTOTOM YCPEJTHUTD.

e DARK - kajp TemuoBOro Toka. O0BIYHO 9Ta KauOPOBKA HE UCIIOIB3YETCs TPU HAOIIOIeHNSTX
¢ II3C EEV-42-40 (camera 2), y KOTOPOii HET TOpSA9nUX CTOJIONOB, U MaJ yPOBEHb TEMHOBOTO
toka. Oarako kaapel DARK HEOOX0MMMBL, €C/TH 110 TEXHUIECKUM TPUIHHAM HAOJIIOIEHIS TP~
XOJIUTCS TPOBOJIUTD C JIETEKTOPOM, UMEIOIINM XYJIIIINE XapaKTepucTuku. 1or1a HeobXo1uMo 10
(nm nmocsie) HabMIOIEHUH HAKONUTH CEPUI) TEMHOBBIX KaJPOB TON 2KE MPOIOJIZKUTETHHOCTH,
UTO W IKCIOBUINN 00BEKTA W TOCTPOUTH CPEIHUI KaIP.

e NEON - kamubposka 1mikajbl JiuH BoJjiH. Heobxommma mpu BceX CIEKTPAJIbHBIX PEKUMAX
u nupu "Habmogennax ¢ UO®II. Tlpoussoaurcs ¢ nomoinsio jgamibl ¢ He-Ne-Ar mamonnenue,
YCTAaHOBJIEHHOW Ha yHUBepCaJbHOI 11aTdopme. C 1e/bio yuera BHyTPEHHUX MHYTHH npubopa
HEODXOANMO JIJIsT KasKI0TO HabII0IaeMoro 00beKTa, eC/ii M3MEHEHNe 3€HWTHOTO PACCTOSHIE
npesbimaer 10 — 15° nakammsars oraesnbabiil kajgp NEON.

[pu mabnogenusx ¢ UOIT HeoOX0aMMO HAKAILIMBATE TIOJHBIN Ky0 JaHHBIX (BCe KAHA/IbI MH-
repdepomerpa) ¢ M300paKeHUAME HHTEPMEPEHITMOHHBIX KOJIEI[ OT JIMHUN KAJTHOPOBOYHOTO
CTIEKTPA, BBIPE3aHHOH y3KUM PuabTpoM. KamubpoBouHsblilt KyH HEOOXOAMMO CHUMATE XOTST OBI
JBa pa3a 3a HOYL (/10 u mocse Habmogernii). Bo Bpems ckanmpoBanus o6bekTa HEOOX0IMMO
nenath He Menee 4-6 sxcrmosuiiuit NEON B pasHbIX KaHagax wHTEpGEPOMETpa. DT HAKOILIE-
HUA UCIOJB3YIOTCA TIpru 00paboTKe MAHHBIX HADJIOAEHUN I KOHTPOJIA TOJJ0XKEHU IeHTPa
KOJIEIl ¥ TOYHOCTH cKaHuposauus MOII.
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Tabaumna 5: Comcox 1meseil 1 Macox

Haszsanue OTIMCaHTE

slit_0.5 JUTAHHASA meb, mmpuxa 0.5”

slit_.75 JUIMHHAA 1mesb mupuna 0.75”

slit_1.0 JTAHHAs 1eshb, mupuna 1.0”7

slit_1.5 JUIMHHAS IIeb, mupuHa 1.5”

slit_2.0 JTHHAs 1meb, mupuna 2.0”

dash npepeIBUCTad meab 1.75" f11a noaspusanuoHnbIX Hab/I01eHnit
circle Habop Kpyriabix auadparm 4.5” 118 moagapu3anmoOHHbIX HaBII0leHu
mask MacKa, /15T OECIIeNeBoi CIIeKTPOCKOINT

mask_34 npaMoyrosibHas auadparma, mmpuna 34"

mask_60 IpAMOYTOIbHAA Auadparma, mupuna 60

mask_86 HpaAMOyrosibHas auadparma, mmpuna 86"

o FLAT — kanubpoBKa paBHOMEPHON 3aCBETKY "TLIIOCKOTO O OT JIAMITBI HETPEPBIBHOTO CITEK-
Tpa. Heobxoanma BO BCex pexknMax, TPOU3BOJUTCS BHAYAJE U B KOHIE HAO/IIOeHUN B CIydae
IpSIMBIX CHUMKOB 1 Habaronennii ¢ UPII, u HecKoIbKO pa3 B TeUeHNe HOUM MTPU CIIEKTPATBHBIX
nabsronennax #Ha pasubix Z. B ciyuaae UDTI — 310 makomiennsa Kkyba paBHOMEPHON 3aCBETKH
V3KOIOJIOCHOTO (pUIbTPa BO BCEX KaHaJaX HWHTepGEpOMETpa, B C/AydYae CIEKTPAJTbHBIX Ha-
GJIFOTeHMIT — HAKOILIEHUST HEITPEPBIBHOTO CITEKTPA, B CAyYae MPSIMbIX CHUMKOB — HAKOILIEHUS
HEINPEPBIBHOM 3aCBETKU JJIst JIAHHOTO (bUIBTPA.

3 CwmeHHBIE 3JIeMEHTBI

3.1 Illeam m mackKm

Jnunnas e g CeKTpaabHbIX Habonenntt yeranosaena B mozumnun "3" wa Typenu 1. [llupuna
mesm ukcuposana - 1.0”7, nmmna — okoso 6, T.e. oHa IIepeKpEIBaeT Bee ToJie 3peHnsd. 110 JKeTanuo
mabsonarend, B Typenb 1 MoxkeT ObITH YCTAHOBJIEHA IEJIb TPOU3BOIBHO MEHSTOIMIEHCS MMTUPWHE
win "mpepbiBucTas mesnb" (dash) mis cieKTpomoaspuMeTpUdecKuX HabIOMEHN (CM CIIHCOK 5).

Habnogenust 38e371 - ciekTpodhOTOMETPUIECKUX CTAHIAPTOB PEKOMEHYETCH TPOM3BOAUTL B Pe-
xume "GecreneBoii criekTpockonun" (M. Tab 4). s BeIgeseHns ClieKTpa 00beKTa B TIEHTPE OIS
3PEeHUsl UCIIOIB3YETCs KPyTyiash MacKa, 0ObIvHO ycraHapauBaemas B nmosuruu "5" va Typemu 2. Ona
obecrieunBaeT HEBUHHETUPOBAHHOE I10JI€ 3PEHUs JuaMerpoM oxoJio 30".

3.2 CseroduabTpsl

Bce ucnosbsyembie na SCORPIO cBeTodunbTpsl cHAGKEHB! METATHIECKAMY OANOHETHBIMEI OTIPa-
BAMU C BHYTPEHHUM JHAMETPOM 75 MM, TIO3BOJISIIONIMHY JIETKO B OBICTPO MPOU3BOIUTE CMEHY (PHITh-
TPOB B TYPEJISIX € TIOMOIIBIO CHENUAIBHOTO (PUIbTPOCheMHUKA. | 0BOPs B JasbHeliem o " tuamerpe"
unbTpoB MbI 6yIEM UMETH B BUJY UX CBETOBOI (BHYTPEHHMUIT) THAMETD, KOTOPBIH OOBITHO MEHBIIIE
JIMaMeTpa CaMUX OTPAaB.

3.2.1 ITMTupokomnoJjiocHbie HPUTHTPHI

CTekIgHHbIE MIPOKOIOJIOCHBIE CBETOMMILTPLI UCIOIB3YIOTCS I/ PEATN3AINN B PEKAME IIPSIMBIX
canMkOB poromerpuueckoii cucrembr Johnson-Cousins (UBVR 1.). Tnamerp cserodbuasTpos — 70
MM, ToamuHa — 4-5 MM, Teoperndeckue KpuBble CIIEKTPAILHOIO IPONYCKAHUs (PUIBTPOB, C YIETOM
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Tabmuna 6: [TapaMerpbl MITPOKOTIOIOCHBIX (DUIBTPOB

Hazpanue Tosibko UIBTP C yuerom ontuku u 113C
Taz, % | Aey A | FWHM, A | Thaz, % | Ae, A | FWHM, A
U 66 3680 490 26 3770 380
B 63 4360 1040 42 4400 970
\Y% 69 5490 790 49 5470 790
Re 75 6860 1860 54 6620 1500
I, 84 - - 38 8380 1760

kBauToBO# 3 dekrupnoctr SCORPIO u I13C npuseiens! Ha puc.8, nX OCHOBHBIE XapaKTEPUCTUKU
— B Tabjuite 6. Crekisgnnabie GUILTPHI 00BITHO yeTaHaBauBAOTCS B Typesm 2 ciaepyronmm 06pasomM:

mozunus 0" -ceobomHas
nozurmst "1" -pumwistp B
nozurust "2" -dpuaptp V
nozurus "3" -pmwibtp R
nozunust "4" -buabrp 1
mozurust "H" -MacKa Jisd OECIe/1eBol CIIeKTPOCKOIINI

3.2.2 Cpeaunenosiocubie dunprpsl (SED, FN)

HaGop CpenHenosoCcHbIX HHTepdhepeHIHOHHbIX (DUIBTPOB AHaMeTpoM 75 MM mupuHoii 160 — 400A
usrorosaen B HUUTITI (r. Mocksa). B pexxume npsiMblx CHUMKOB 3TH CBETOMUIBTPBI MOTYT HPH-
MEHSIThCH JIJIA PAa3UYHbIX 33724, TAKUX KaK IOCTPOEHHUE CIIEKTPAJIBHOI0 PACIpEjeeHIs SHEPIUU
(SED) muist ciiabbix 06bEKTOB B 10J1€, UK TOJTy 9eHUEe M300PaKEeHUH IPOTAKEHHBIX 0O'bEKTOB B Das3-
JIMIHBIX SMHECCHOHHBIX quauax (Hy, [OIL, [SII] — dumsrp FN674, Hell — dbursrp FN469%) u B
KOHTUHYYMe.

11.71. Kapauenuesbim npegocrasien 50-mm Gpuibtp mmpuroit 75A (FN657) nenrpupoBaHubIi HA
JUINHY BOJTHBI JTuHUU H,, KOTOPBIH UCTIONB3YETCs JIJIst TOCTPOEHUS KapT paciipe/ie/ie st HOHU30BaH-
HOTO BOJOPOJA B TYMaHHOCTAX 1 O1M3KuX rajgaktukax. Uurepdepenrmontbie GuabTpbl HEOOXOTIMO
yCTaHaBINBaThL TOJBKO Ha Typenn 1 (B hoKaIbHOM MIOCKOCTH TeaecKona), 9To00bl H36aBUTHCS OT
BapHUaInii TEHTPATHHON JAJUHBI BOJHBI TI0 TIO/IH0, CBSI3aHHBIX C U3MEHEHUEeM yTJIa, A eHns JIyJeil Ha
duabTp B Typenn 2.

Kpugbie crnekTpaibHOrO MPOIMYCKAHUS (PUJIBTPOB, H3MEPEHHBIE ¢ MOMOIIBI CIEKTPOrpada
MPFS B npamom dokyce BTA (r.e. B cxongmemces nyuke F/4), npusejensl Ha puc.9, ux OCHOB-
HbIE XapakTepucTuku — B Tabuuie 7 (n3mepenust buabrpa FN674 Bomosnsanucs Ha cuekrporpade
SCORPIO-2).

Kuceneseim H.H. (TAO HAH Vkpawunsi, r. Kues) npegocrasien HabOp CPeHETOJOCHBIX (DUTh-
TPOB JIJIsT HAOJTFOIEHUIT SMUCCHOHHBIX MOJIEKYISIPHBIX TTOJIOC B CTEKTpax KomeT. KpuBhie CrieKTpaib-
HOTO TIPOIyCKaHWs TUX (PUIBTPOB, U3MEpeHHbIe ¢ moMoIko crekTporpada SCORPIO-2 B cxo-
namemcst nyuke F/4), npusegensr Ha puc.9, { mX OCHOBHBIE XaPAKTEPUCTUKY JAHBI B TTOCIETHUX
cTpoKax TabJuiibl. 7.

3.2.3 V3komnosiocHsie (IFP)

ITpu mabmaoaerusx ¢ Marepdepomerpom @adpu-Ilepo s Buigeenns TpebyeMOro yIacTKa CIeKTpa
HCTIOJIB3YIOTCS Y3KOMOJMOCHBIe (buabrphl mmpunoit 10 — 20 A. st HabiroqeHuil TaJakTHK HEe0OXo-
anM Habop Takux GUIBTPOB, IMEHTPUPOBAHHBIX HA JIMHY BOJHBI M3yJYaeMOil 3MUCCUOHHON JTUHUH,

3 ®umbrp npenocrasien C.H. ®abpukoit



Tabauna 7: [lapamMerpsl CpeTHENIONOCHBIX (PUIBTPOB

Hazpanwne Tosibko HUIBTP

Toaz, % | Aey A | FWHM, A
SED345 60 3450 420
SED375 75 3760 300
SED415 50 4200 212
SED465 35 4620 205
FN 469 38 4682 37
SED485 75 4850 409
SED505 49 4990 221
SEDbH37 54 5310 168
SED574 72 5730 161
SED607 68 6060 167
SED665 73 6620 190
FN657 73 6555 75
FN674 84 6740 59
SED707 7 7040 207
SED755 69 7560 220
SED812 71 8090 222
SED860 63 8620 269
SED915 63 9150 188
SED967 67 9616 280

“Komerubie” buabTpHhI:

CN_3980 13 3982 36
CO+ 26 4334 38
Cont_4470 51 4476 34
Co 5125 73 5125 121
NH2_6620 31 6620 35
Cont_6840 49 6842 82
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Puc. 8: KpuBble CreKTpaJbHOTO NMPOMYCKAHWA CTEKJISHHLIX CBeTOMUILTPOB. IIyHKTHD — KpuBBIE
mpomnyckamug ¢ yaerom mporyckanns SCORPIO n uyscreuresrnoctn [13C EEV-42-40

cMmerternoit n3-3a adgpdekra lomiepa. B Hacrodmuit MOMEHT J0CTYIIHO HECKOJIBKO HADOPOB TaKUX
dunbrpos. B HUUTIIT (Mocksa) 6bL1 n3roToBienbl hbuabTpbl AuaMeTpoM 55 MM, KOTOPBIE MOTYT
HCIOJIB30BATEC J1ist Hab/oaennit B obsactu jguaun |OLLIA5007 ("3emense") u Bom3n aunuit H,,
[NII|A6548/6583, [SII|A6716/6731 ("kpacubie"). Kpusbie cliekTpajibHOrO 1HPOILyCKAHUsL ITUX (PUJib-
TPOB, M3MepennbIe ¢ momorbio crekrporpada MPFES B npamom dhokyce BTA (B cxoagmemcst my ke
F/4), npusenensr Ha puc. 10 u 11, ux ocHOBHBIE XapakTepucTuku — B Tabsure 8. Crenudurarms
dunkTpoB HaunHaercs ¢ "TFP".

50-mM unbTper (#76B, #77B,#78B, #79B, #80B u #81B) nis nabsonenust BOJIM3YU JTHHAK
H, npenocrasienb vammvn kosuteramu u3 bropakanckoii AO (Apmenwust). @unbrpbl 6bL1n M3ro-
tosJsiersl pupmoii Barr Associates Inc. (USA) mo 3aka3zy Mapcenbckoii Obceparopun.

7 duaprpos muamerpom 50-MMm (o6oznavenssle, Kak AC6700...AC6790) maa mabmonennii BOII-
su quann H,,, narorosnenunie dupmoit Andover Corporation (USA), npemocrasnens: J. Barbiery
u3 obcepsaropun r. Ilagys (Mramus). Kpusble CIIeKTpaabHOTO MPOIYCKAHUST U XaPAKTEPUCTUKH
GbUIBTPOB, W3MEPEHHbIE 3aKA3UYNKOM W MEePECINTAHHLIE HAMHU I CJOydas HaDJIOMeHWH B MydKe
F/4 npusoggarca ma puc. 11 u tabaune 8.

Jltst HabTI0ZIeHUH C BBINIEONMCAHHBIMEY (DUIBTPAME JTOCTYIHBI 00beKThI co cKopocTamu —200 10
+10000 k™ c™! B mann H, u co ckopoctamu or +3500 10 +11000kmc™! B ymmm [OIII|A5007.

Heobxonumo oTMeTuTh, 4TO 3HAUEHNE NMEHTPAIBHON JJIMHBI BOJHBI IPOMYCKAaHUsS WHTEPQEpPEH-
MMMOHHBIX (PUIBTPOB A\, U3MEHSIETCI JTUHEHHO ¢ TeMIIEPATyPOil, TAK 9TO YBEJTUUEHUIO TEMITEPATY Db
Ha 10° COOTBETCTBYET yBeJIMUeHHe A, IpUMepHO Ha 1.5A.

Hpaxmura  noxasasrs, umo  kapmuna  "naockozo  noas'y  Pusvmpos
AC6T00...AC6745 aywuwe wem Yy GAUSKUT K HUM NO OAUHGM BOAH (HUADMPOEG
IFP670.. IFP674. Hosmomy npu Habarodenuar iyvue omdasams npednowmenue
Pusrvmpanm ¢ maprxuposkoti AC.
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Puc. 9: Kpusbie ceKTpaabHOTO MPOMYCKAHUS CPEIHENOJIOCHBIX (huabTpoB. Beepxy — dpuabrpor SED
(FWHM>120 A), Bau3y — GuIbTpEI /1Tl BBIIEIEHHST SMUCCUOHHBIX JuHUH — “KoMeTHbIe” 1 FN.
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Puc. 11: Kpussie cnekrpanbaoro nponyckaans "senensix" dpunsrpos st nabmonennit ¢ MOTI (ce-
Ba) u "kpacubix" dunbTpos m3roroenennbix Andover Corporation a takxke hUIBTPOB u3 HabOPa
Bropakanckoit AO (crpasa)



Tabsnua 8: Tlapamerpnr y3konosocubix dbuabrpos (T= 23°C, F/4)

Haszsanue | Thaz, % | Ae, A | FWHM, A
IFP502 65 5010 15
IFP508 66 5075 15
IFP513 60 5123 16
IFP514 60 5138 16
IFP516 60 5153 15
IFP517 46 5168 18
IFP519 60 5183 17
IFP657 52 6570 19
IFP659 58 6581 19
IFP661 54 6604 21
IFP663 55 6627 20
IFP665 50 6641 24
IFP667 46 6661 20
IFP670 56 6695 19
IFP671 57 6711 19
IFP673 41 6727 19
IFP674 47 6741 19
IFP676 55 6755 16
IFP677 50 6771 17
IFP679 54 6782 19
#76B 71 6560 15
H#77B 76 6571 14
#78B 69 6580 13
#79B 71 6589 13
#80B 73 6598 14
#81B 70 6608 15
AC6700 60 6690 15
AC6715 60 6705 15
AC6730 60 6720 15
AC6745 60 6735 15
AC6760 60 6750 15
AC6775 60 6765 15
AC6790 60 6780 15

* QuabTp BpeMeHHO 6e3 OMpPABBI

23
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Tabuma 9: [TapaMeTpbl CTEKJITHHBIX TPU3M

Hazpanne IHTpI/IX/ MM | CHEKTP. l];I/IaHaBOHl I];I/ICHepCI/IH2 CIEKTP. pa3pelrecHne

M —Ae— Ao, A A /px o\ A
GR300 300 3500-6500-9500 3.5 20
GR300G 300 3500-6500-9500 3.5 20
GR300R 300 5500-8000-10000 3.5 20
GR600G 600 3700-5400-7200 1.7 10
GR600R 600 6600-8300-10000 1.7 10
GR1200G 1200 4200-5050-5900 0.85 5.0
VPHG400 400 3500-6500-9500 3.0 15
VPHG550G 550 3100-5100-7300 2.1 10
VPHG550R 550 5900-8000-10100 2.1 10
VPHG1200B 1200 3600-4500-5400 0.88 5.5
VPHG1200G 1200 3900-4800-5700 0.88 5
VPHG1200R 1200 5700-6500-7400 0.86 5
VPHG1720° 1720 6250-6750-7250 0.50 2.5
VPHG1800R 1800 6100-6580-7100 0.52 2.5
VPHG2300G 2300 4800-5150-5570 0.38 2.2
VPHG2310° 2310 4800-5200-5600 0.35 2.2
VPHG3000B 3000 3500-3800-4100 0.20 15

I Ac — IeHTpaIbHAA JJIMHA BOJIHBI
2 B nenrpe, gz [13C EEV-42-40
3 Pemerku c YMEHBIIEHHBIM KOJIAMAPOBAHHBIM IIYIKOM (I/ICHOJII;SOB&TI) He peKOMeHI];yeTCH)

3.3 TI'pusmsl

SCORPIO ykommiekToBan HAGOPOM MPO3PAYHBIX Ipu3M (KOMOUHAIMS TPO3PadHOil AudpakimoH-
HO¥T perreTKy u 2-X npu3M). ['pU3Mbl yCTaHABIUBAIOTCS HA KapeTKe JAUCIEPTUPYIONINX ¢ HJIE€MEHTOB
B nosuruu "0"Ha KJAMHOBUJIHBIX Hampap/stormmx. OnpaBa IpUsM MO3BOJISET BPAIaTh UX BOKPYD
OIITUYECKON OCH, TaK KaK IIPU HAOJIIO/IEHUAX B pexkuMe jTnHHAs 111eJib" HalpaB/eHue JUCIePCUu
JIOJIKHO coBTIaIaTh ¢ HampasjerueMm ocu "X"ua [I3C, a B pexkxume MHOTOMIEIEBOI CITEKTPOCKOIUN
— ¢ nanpasyieranem ocu "Y' (Tak Kak M3-33 KOHCTPYKTHUBHBIX OCOOEHHOCTEN MpubOpa JIMHHAS MIETH
B Typesu 1 MeprneHInKy/IsipHa [Me/IsM Ha MHOTOIIETIEBOM OJI0Ke).

3nech, cuerudukanus "GR" obozHauaer mpospaunbie PEIETKN C MOBEPXHOCTHBIM PEhedoM,
[PEJICTABJSIONIE cOOON PEIJINKU ¢ HAape3HBIX pernreTok, w3rotosiaenubie B 'OU um. C.U. Basu-
nosa (C.Ilerepbypr). Cnermdukanua "VPHG" obozrauaer obbemubie hazoBbie rogorpadbuaeckne
PEIeTKH, KOTOPBIE OTINIAIOTCS BHICOKUM TPOIEHTOM MPOMYCKAHNUS U MAJBIM YPOBHEM PACCEsTHHO-
ro ceera. OcnoBHOl HabOp Takmx pemerok ObLT m3roToBneH dupmoit Wasath Photonics (USA,
http://wasatchphotonics.com). Pemerkn VPHG1720 u VPHG2310 so6e3H0 TpemocTaBieHb!
yausepcurerom 1. [agys (Uramus). Pacaernbie snauenns kpauTopoii adpdexrusaoctu SCORPIO B
CTEKTPATBLHOM peXKrMe MOKa3aHb! Ha puc. 12. B peanbHbix HAOTIOMEHUSIX 3HAYEHNE KBAHTOBOM -
dexTuBHOCTH (B 33aBUCHMOCTH OT NPO3PAMHOCTH) MOXKET ObITh Menbine Ha 20-30%.

3.4 Ckanupyromue P11

Cranupytormuit mbezoaiekrpudecknit Uuatepdepomerp Pabpu-llepo ET-50 dupmbr Queensgate
YCTaHABJIUBALTCH HA KAPETKE JUCIEPrUpPYIONmX saeMeHToB B nozurun "1". Tlapamerps! ucnoibsy-
eMbIX WHTepdepoMeTpoB npuBeaenbl B Tabsniie 10. CorytacHO HAITUM ONEHKaM, 00Ias KBAHTOBAs
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Puc. 12: Teoperuveckue KpuBble KBAHTOBOM 3 PEKTUBHOCTH IIPY CIIEKTPAJIbHBIX HAOIIOAEHUSX JIJIs1

pazyinasbix rpusM, ¢ yaerom mpomyckaaus onruku SCORPIO u kpusoit uyscrsuresnsrocru [13C
EEV-42-40
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Tabmuna 10: [Tapamerpsr SCORPIO B pexxume nabmwoaenuit ¢ Pabpu-Ilepo

Queensgate IFP

FP260 | FP501
nopsiok narepdepentmm, n' 235 501
CIIEKTpaJIbHOE pa3pelrente, O\ 25A [ 0.7A
cIeKTpanbHblil naTepsat, A\ 29A 13A
nobporaocts F1 = AN/ 11 17
KOJIMIECTBO CIEKTPAJIbHBIX KAHAJOB N, | 232 36

! ma mymae BoHBL 6563 A

scbdekruBrocts SCORPIO mpu mabsonerusx ¢ UDIT (reneckon+dunsrp+UPII+I13C) cocras-
sager oxono 20% B obsactu Hy,.

Habnogenus ¢ UPII cocrodar m3 moc/ien0BaTeIbHOTO TMOAYIEHNsT HECKOJBKUX JECATKOB M300-
paxkenuit nHTEPGMEPEHIIMOHHBIX KOJIEI[ 0T U3y9IaeMoro o0beKTa (Mau KaauOpOBOYHOMN JIAMITBI) MpH
M3MEHEHUN OMTUIECKOTO IIyTH MeXKIy TTocKomapasuienbubivu mractuakavu VUPIL. Pagnyc kosen
SIBJASIETCST (PYHKITHEH JIMHBI BOJIHBI M PACCTOSHUASA MEXKAY IIacTHHAMU nHTepdepoMerpa. [lommbrit
HAOOP TaKWX M30OPaAKEHMI, 3ATIOTHAIOIINH CBOOOIHBIN CIeKTPAILHBIN Auana3oH nHTepdepoMerpa,
Ha3BIBAIOT UUKAOM CKAHUPOSGHUA, OIHO HAKOIIeHHE — KaHasom. 1locae obpaborku m30bpazkenus
MOTYT OBITEH IPEJICTABJIEHBI B Buje “Kyba manubix’. YIpaBaeHne CKaHnpoBaHueM (M3MEHEeHneM Pac-
CTOSTHHST MEKTy TIJIOCKOTIAPAJIIETbHBIMHI 3¢PKAJBHBIMHA TJIACTHHAMH ) OCYIIECTBISETCS TOCPEICTBOM
CIEUaJbHOT0 KOHTPOJIepa hupmbl Queensgate, yIpaBaseMoro 0T IepCOHaJbHOT0 KOMIBIOTEepa. Ko-
JITYECTBO CIEKTPATbHBIX KAHAJIOB (N;) YKECTKO He PErVIAMEHTUPYETCS U MOYKET BBIOMPATHCS O30~
BaTeIeM 10 CBOeMY yeMoTperuio. OObITHO NCToIh3yoT 32 KaHnaa npu padore ¢ FP260 u 36 kanamos
mpu mabmogenuax ¢ FP500. Tlogpobuoe omucamme sosmoxkuocteit SCORPIO mpu mabsogernsax ¢
U®II, npusoasitest B pabore Mouceesa (2002).

Cranrupyrormumit U®II yrnpasasercs ¢ momorsio KorTposiepa CS100. [Tsezo0-anekTpuueckue mpu-
BOJIA, YIIPABJIAEMBble OT KOHTPOJLIEPA W3MEHSIIOT BEJUYMHY 3a30Pa MEXKJY JABYMs OTPaXKAIUMU
noBepxHOCTAMU dTaa0Ha. [lapasienmmam miacTuH noIepKUBACTCI 33 CUeT KOHACHCATOPHOIO MUK-
pPOMETpA, MOCHLIAIIIEr0 B KOHTPOJIED CUIHAJBI obpaTHOil cBs3u. MuTepdepomerp obecrieunBaer
HOPMaJIbHYI0 pabory B muanasone remmeparypt or 0 go 50 °C.

Kourponnep NPII nozBossier 3dhdekTuBHO CTAOMIM3UPOBATL €ro mapaMeTpbl u obecrmednBa-
eT ynpasJienne ckanupopanueM depes COM-1opT mepcoHajbHOTO KOMIIBIOTEPA 110 CTAHAAPTHOMY
uaTepgeiicy tTuna RS232. Konrposuiep Bo Bpemsa HAOJIOMEHUN HAXOAWTHCS B HEIOCPEICTBEHHOI
6sm3octu or Mecta ycranoBku VQIL u coesuusercs ¢ mocjieIHIM depe3 CHeruaJibHble MepMeTU3n-
POBaHHBIE KOHHEKTOPBI IT’MOKMM MHOTOXKW/IbHBIM KabeeM JAauuuoil 1o 3-x merpos. IlocaenoBare/ib-
HBIIl nHTepdEiiC T03BOJIIET PACIIOIAraTh BHE TEIECKOIIA, Ha, PACCTOSHUN HECKOJIbKUX COTEH METPOB,
YOPABJSIONINI KOMIBIOTED U pabouee MecTo HabII0AaTe s

Obecrevennio CTAOMIBLHOCTH XaPAKTEPUCTHK YCTPOHCTBA CIOCOOGCTBYIOT KECTKWE TPEDOBAHUS
[0 TEeMIIEpATYpe OKpPY2Kalollell cpeibl BO BpeMs Hab/toneHuii. Bo BpeMsi HabIOAeHNS TPU TEM-
neparypax Huxke 0°C pekoMeHyeTcs NpeIBapuTebHO BBIIEPXKATH BKJIOUEHHBIH KOHTPOJLIEDP U
uaTepdEPOMETD B MOAKYIIOIHFHOM MPOCTPAHCTBE (HAIPUMED Ha MPOBOJUTH HAOJIIONEHUN B TOT XKe
JIeHb 10 YCTAHOBKM alapaTypbl Ha TEJECKOT ). BBIX0J CHCTeMBI HA HOPMAJBHBIH PEeXKUM pPabOoThI
3aHUMaET OT HECKOJIHLKO YaCOB JI0 CYTOK.

* Temneparypsr Gosiee 50 °C. MOryT HPHBOAUTH K CEPbE3HBIM HOBPEXKIEHHSM OTPAXKAIONMX HOKPHITHil. VHTEp-
depomeTp MOKeT MCTIOMBL30BATHCA Mpu Temmeparypax Hmwke 0°C, HO TPU yCIOBHAHW, 9TO OH HAMEKHO BAIMUIIEH OT
KoHIeHcarmu Biaru. Ilockoapky 3a30p Mexay mnactuaamu cocrasisieT 0.1 —0.2 MM, To rybuTesspHO /1000€ o Janme
BJIATH BHYTDb.
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4 Cucrema ynpaBJjieHUd

4.1 OOmmme cBegeHNs

Cucrema yupasienusi SCORPIO Brirodaer B cebsi JUCTAHIIMOHHOE YIIPABJICHUE CJICAYIOMMMEI HE3a-
BUCUMBIMU 6J'[OK&MI/I:

1. CobcTBEHHO PEYKTOP CBETOCUIBI. 3/1€Ch YIPABIEHNE OCYIECTBIAETCS CJIETYOIMMHA YCTPOTi-
CTBaMU:

IByMs Typeasmu cBeTopuiabTpoB. IloBopoT ocyinecTBisieTcd MaroBbiM JABATATEIEM, HA
KaK 0¥ Typen yCTAHOBIEHO ABa KOHIIEBHIX MUKPOBBIKIIOUaTE /4. [lepBhiit cpabaThiBaeT
pU YCTaHOBKY JaHHON Typeau B moJsioxkenue "( BTOpoit — npu ycTaHOBKe B JIHO0YI0 u3 6
burcupoBanabIx TO3UTMI (DUKCAIMS TO3UIUTT — MEXAHUIECKAST).

MexXaHu3MOM (POKYCUPOBKM KOJ/LIMMATOPA, KOTOPbHIN COCTOMUT U3 MIArOBOI0 JBUTrATE/IS U
JIBYX KOHIIEBBIX MUKPOBBIK/IIOUATE/EH HA Ipeaerax GOKyCHPOBKY. YCTAHOBKA Tpebyemo-
ro 3HadeHns (POKyca B MM IPOU3BOAUTCS II0 YUCAY IMAroB, MPOMIEHHBIX OT KOHIIEBBIX
BBIKJIIOYATEIEH.

MEXaHU3MOM BBOJIA/BbIBOJIA JIUCIEPIUPYOMUX aeMenToB. OH BKitovYaer B cebs aHaio-
TOBBIH 3JEKTPOJBUTATEND U JIBA KOHIIEBBIX MUKPOBBIKJIIOUATE T HA KayKA0H M3 MO3UITHIA.

MEXaHU3MOM BBO,Z[&/BBIBO,ZL& AHAJIN3aTOPa MOJIAPU3alnul, BKIIOYAIOIIUM B cebst IaroBwIi
ABUTaTEJIb U JBa KOHIIEBBIX MHUKPOBBLIK/JIIOYATEId.

BKJ'[IO‘{QHI/IQM/BI)IKJHO‘IGHI/IQM QJIEKTPOMArHUTHOT'O 3aTBOPa.

YTEHUEM TEMIIEPATYPBhI C TEPMOJATINKA, YCTAHOBJICHHOTO Ha IIJIATE YIPABJICHUA.

2. YuuwpepcasbHas maaTdopMa TMepBUYHOTO GOKyca. 37eCh TUCTAHIMOHHOE YITPaBIEHWE OCY-
MEeCTBLAETCS CACTYIONUMH YCTPOHCTBAMMU:

IMATrOBBIM JIBUTATEIEM YCTAHOBKH AMATOHAJILHOTO 3epKaja B IBa MOJ0XKeHNs. B mooxe-
mnu FIELD 3epkaso BBefeHo B my4oK u mepedpachIiBaeT Ha MOACMOTD N300PaXKEeHUe 0T
3pEeHUs, a [0 HAIPABJIEHUI K PEIYKTOPY — CBET OT KaJUOPOBOUYHBLIX Jjami. B mosoxe-
wun FIBERS zepkajio u3 mydyka BeIBeIEHO U MepebpachiBAET Ha TMOACMOTD U300PasKeHust
ruaupyionmx 3se3. [Ipenensr nepemernennit 3epkaJia cHabKEeHbl KOHIIEBBIMI MUKPOBBI-
KJTFOUATE ISIMHA.

JBUTATEIIMU THIUPYIOMIX MUKPOCKOTOB "1" 1 "2 KarK 11l 13 KOTOPBIX MTEPEMEITAETCS
JBYMd maroBbiMu jpurarensmu mo koopauHaram "X'"wu "Y', Tlpemensr mepemerienuit
aBurarejeil cHabKeHbl KOHIIEBBIMU MUKPOBBIKJIIOUATEIIMU.

MATOBBIM JIBUTATEIEM (POKYCHPOBKU M300PaKEHUsT B CBETOBOME "2 Mpeme/ibl mepeMerie-
HUI KOTOPOTO CHAOXKEHBI MUKpPOBBIKII0UaTe sMu. 3a "0"npuaunmaercs 3uadenne hokyca
nocepeanHe MeXJy KOHIEBBIMU TTOJIO2KEHUAMU.

TpeMsi CBETOAMOJAMHE OJACBETKU KPECTOB (J1Ba MUKPOCKONA ¥ 10JI€). S PKOCTD MOgCBeTKN
MEeHSIeTCsT TUCKPeTHO (256 ypoBHEil apKocTHh)

BKJ’[IOLIGHI/IGM/BBIK.HIOLIQHI/IGM QJICKTPOMATrHUTHOT'O 3aTBOPA.

BKJIOYEHUEM / BbIK/IFOUeHeM Kaanbposounbix jami NEON u FLAT.

3. MuoromeneBasgs MacKa. 3IeCh OHCTAHIIMOHHOE VIIPABJEHHE OCYIIECTBJIACTCA CACIYIONTAMEI

yCcTpoiicTBaMu:

JIBUTATEEM BBOJI/BBIBOJA MHOIOIIENEBON MACKU M3 CBETOBOIO IydKa. IIpejiessl mepeme-
IIIEHNH IBUTATEId CHAOXKEHDI KOHIIEBHIMH MUKPOBBIK/TIOUATEISIMA.
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® JBUT'aTeJIeM IIepeMEIICHNA PaMbl C 3aXBaTbIBAOIIUMH Mal'HUTaMH. Hpe;[em)l nepeMenie-
HUT ABUraTesid CHADKEHBI KOHIIEBBIMH MUKPOBBIKJJIIOIATECIAMU.

e BxirouenneMm/BrIK0UeHneM 16-TH 3aXBaTHIBAIOMINX, 16-TH yIepKUBAIOIINX MATHUTOB,
a TaKzKe OJJHOrO JEKTPOMArHUTA /s yjaep:kanus Beex menn. Masbie (oTgebabIe s
KaXK/I0H 111eJ11) 3aXBATHIBAIOIIAE U YICPKUBAOIINE MATHUTHI TIPUMEHSIOTCS TOJBKO [IPH
paccTaHoBke Iesiell B TpedyeMoe TMOIOXKEHNEe. 3aTeM OHM OTKJIOYUAIOTCS W BKJIIOYAETCS
6OJIbIII0M MATHUT, yJIePKUBAIOITH Bee mmiesu. Takas cxema npuMeHSeTcs C 1eJibio chepe-
KEHUd MaJbIX MarHUTOB OT TPEXKIeBPEMEHHOTO TTeperopanus.

4. Konrposnep ynpasaenus pexxumamu [13C-marputipr.
5. Konrponnep yupasienns ckanupoanuem VOII.

6. Tronep s onudpoBKu M300paXKeHUil ¢ TEJIEBU3UOHHOTO MTOJICMOTPA.

4.2 IlIporpamma ympaBjieHuUS npubopom: oO1ue 3aMedaHusd

Vianennoe yupasieaue npubopom SCORPIO peayin30BaHO ¢ MOMOMIBIO CASAYIOMIAX TPOIPAMMHBIX
KOMIIOHEHT, paboratonux B onepanmontoii cucreme WINDOWS-2K /XP/NT :

1. ITaker mporpamm REMOTE, zanyckaemsrit 8 cpene IDL

2. Mporpamma ynpasieaus: kourposuiepom [13C uz komanguoit crpoku (CCDserv, cum. onucanne
B lIpmroxenun H)

3. IIporpaMmbl yOopaBjieHnsT TEJTECKONOM U3 KOMaHTHOW cTpoku (controlBTA)

4. Tlaker nporpamm View TV, zamnyckaemsiit 8 cpese IDL u npennaznadenubiit st orudpoBKU
n300paKeHNsT TEJIEBU3NOHHOTO TIOICMOTPA W ABTOTUINPOBAHMUS.

[Ipu sTom moste3oBaTens paboraer Tosbko ¢ IDL-iporpammoit REMOTE, koTopasi mo Mepe #Heob-
X0MMOCTH Obpamaerca kak kK cnekrporpady (uepes nopr COM3) u unrepdepomerpy Padpu-Tlepo
-U®IT (uepes mopr COM1), tak u xk II3C-KOHTpO/LIEPY U K TEJIECKOITY (1Uepe3 BBI30OB COOTBETCTBY-
fommux BEEmmHUX nporpamum ). IDL-nporpamma View TV 3amyckaercss Ha ApyroM KOMIBIOTEpE.

g MOCBUIKY KOODAWHAT HAa TEJIECKOIl, BPAIleHUs] TTOBOPOTHOTO CTOJIA, YIPABIEHUE aBTOIHIOM
¥ T.II. UCTIOJIB3yeTCs “CTanmapTHRIE mporpaMMbl, paboratommue o Linux: BTA_client, Telescope,
Joystick, TV_image_O, TV_guide_0

Nurepdeiic nporpammel REMOTE passiesien Ha Tpu 4acTu: yrpaBJeHUE IKCIO3U-
OUsIMU, PEAYKTOPOM CBETOCUJIbI U 1j1aTdopmoii ajiaiirepom.

4.3 Menmo ynpasienus skcrno3uruamu (Exposure control)

JleBasi rpyrina KHONOK U OKOIIEK:

Kuonka observing program — zamosiHenue (OpMBI ¢ HA3BAHUAMHU HAOJIOAATEIBHBIX TPO-
rpamMu, (hamuugMu aBTopoB u Habsogareseit. MoxKHO yKazarh 10 deTbipex HabJIr1aTeIbHBIX TTPO-
rpamMm, KOTopbie OymyT 0TOOparKarThCsd B CITMCKE 10/ KHOKOH. Bo Bpemst nabonenuit Ha 0 BHIOpATH
Ha3BaHUE TEKYIel TporpaMMbl U3 CIUCKA, OHA Oyjer aproMaruyecku 3aHocuThed B FITS-manky.

[Tona Object, Seeing, clouds - nadopmanust 3anocumast B FITS-mmanky s Tekyiei sxco-
3UIUYU - HA3BaHUE 0ObEKTA, pa3Mep 3BE3/IHBIX N300paxKeHuil, 06/IadHOCTh B IPOIEHTAX.

[Tone comment — komMmMenTapuit 171 3amecenns B FITS-mmanky. [lose ountiiaercs mocse BHITIO-
HEHUA YKCIIO3UITUN.

[Tone path — mmsa Tekyimero KaraJjora Ajs 3amucw JaHHBIX. KHONKa create co3maer HOBBII
kartasior. Hassamme karasora gomkH0 nMmeeT Bua: SYYMMDD, roe S — npentudukarnug npubopa, YY —
aBe mocsaenrne mudpsl roga, MM — mecsir, DD — 9uco.
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8l REMOTE CONTROL OBSERVATION WITH SCOF oy ]
observing program || frame properties EXPOSURE CONTROL
|| |flat 60.0
|Dark matter =ljlnat =]l START | STOP | initialisation CCD | Tecd, deg] -129.80

object [ NGC3245 GAINflat |low | P
23:17 s4510213 obj 1200s -

seeing[4 clouds%| 0 RATE flat ifast v| 23:38 s4510214 obj 1200s

: 00:04 54510215 neon 30s

comment] @« all region 00:05 £4510216 flat 60s
00:06 s4510217 flat 60s

pathl e:s070414" createl )(1| 1 )(2| 2068 SET MODE: TEST

file[ 4510218 Mexp[1 vi[ 17 va[10i6 SET MODE: POLARIMETRY v|

4

LAST ZIPPED NIGTH s450 il
hin)(|1 vi hinY!z vl

¥ auto increment file

Create LOG / Save ZIP / Print LOG

Tools | remote IFP | EXIT |

Puc. 13: Marepdeiic nporpamymbl REMOTE: mento ynpaBienns 9KCIIO3UITHAMEI

focussing | edit header

[Tone file — mva rexymero daitna g 3anmcu 113C-kagpos.Umst daiina TOKHO UMETH BUJ
SNNNCCFF, rne S — uuentudukaius npubopa,NNN — Tpex3HauyHbIil HOMED HOYM HAOJIOJAEHUI CO
SCORPIO, CC — momep kyba ganubix, FF — HOMep daiiyia BayTpu Kyba. Tekymmit HOMep HOYM
JTOJI2KEH OBITH YCTAHOBJICH HA €IMHUILY OOJIbIIE TOCAeTHelH 3aHeCeHHO B apxuB HOUN (HHGOpMAIHs
O HOMEDE HOCJ’[e,ZI;HeI';I HOYUY NPUBOJAUTCI Ha CTPOYKY HU2KEC U dBTOMATUYICCKU O6HOBHH€TC5{ 1Ipu 3aHe-
CeHWM JIAHHBIX B apxuB). Ecam ycranosmen dhaaxok auto increment file (crour no ymomuanuio)
TO K HOMEpY B KOHIIe MMEHU (aiiia Mocae 0UepeTHOTO HAKOIMJICHNST aBTOMATHYIECKN T0OaBISIETC ST
eTUHUTIA.

[TIosne Nexp - 9mciao MOBTOPEHMI OINHAKOBBIX SKCIO3UITIH.

Cpenuss rpynma mosteit u kaonok (frame properties):

Bri6op Tuma skenosunun u3 cnucka: (obj, neon, flat, eta, bias, dark, map, batch). Boas-
[ITUHCTBO TUITOB B KOMMEHTAPUAX HE HYK,1AeTCsT, U3 OCTABINNXCS: eta - 3ape3epBUpPOBAHO st Hab/To-
nmenntt ¢ MPFS, map — monmydenne nzobpazkenuit o6bekTa Ipu HABEJIEHNN Ha, METb B CIEKTPAJILHOM
pexxmme, batch — 3amyck makeTHOTO PERKUMA.

Ipu sanycre xaaubposounnx sxcnosuyut NEON u FLAT aemomamuuecku 660-
JUMCA 3EPKANO U 3GIHCULAETNCA COOMBEMCMBYIOWAL AAMNG, KOMOPLA SUKAIOUAETNCA
NOCAE BOINOAHENRUA FKCNOZUYUY. [IpU 2MoMm CHUIICAEMCA BBICOKOE HANPANCEHUE HA
MEACBUSUOHHOM NOOCMOMPE.

Jlna BRIOPAHHOTO THMA IKCHOBUINN MOXKHO YCTAHOBUTH JJIUTETBHOCTH SKCIO3UIUU B CEKYH-
Jax, yposenb kBanTa npeobpazosanns (GAIN low=2.0e/ADU, GAIN high=0.5¢/ADU), a Tak-
xKe dopmar cuanTeiBaHus Kagapa: OwHHEHT 1o oberMm ocsim (binX, BinY), monmeii kaap (all),
UM ero MpsAMOYTOILHBIA (bparment (region). Jlomycrumblii guama3on KoOpamHAT (parMenTa
(X1,X2,Y1,Y2) 3a1a8 B IUKCENISIX, COOTBETCTBYIONINX YCTAHOBJICHHOMY OUHHUHTY, T.€. €CJIH CTOUT
binX=4, g0 monycrumbie namenenus X1, X2: or 1 go 532.

[TpaBag rpymma noJelt u KHOTIOK:

START - 3amyck 3KCHO3UINE (CePUE SKCIO3UNUIT MM TTaKeTa)

STOP - npepoiBanue sxcnozuiiuu. [lpn HaXkaTuy Ha KHOTKY 3aTBOD 3aKPbIBACTCS U TPOU3BO-
murcsa cautbiBanune [13C, 8 FITS-manky 3anuchiBaerca peasbHOE BpeMst SKCIO3UIUA (0T OTKPBITHS
10 3aKPBITHST 3aTBOPA).

initialization CCD — ununuayusamnus [13C.

Tcced, deg — Ttekymas Temmeparypa guna 113C B rpagycax [embcust.

B GosbItiom 0KHE 0/ BEPXHUM PSOM KHOTIOK TTOKA3aH "'9/IeKTPOHHBIN Ky pHaAJT HabIH0IeHri KO-
TOPBIH 3ATIOJIHIAETCS ABTOMATUIECKH [IPU 3AIIyCKe SKCIO3UINN, CMEHe PEXKUMOB HAOJIIOIeHU U T. 1.
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OBSERVING MODES
REMOTE CONTROL SCORPIO
|IFF' ! Image _v_j
fier R ] WHEEL #1 WHEEL #2  ANALYZER PUPIL FOCUS
0 (hole 0] (hole slit 7.30
SCORPIO MODES 1{ |ACE730 1] B in hole current 2.75
2| |ace745 2| |v
IMAGE 3 1.0 3 ANGLE MULTISLIT 2.1¢
4| |ACET75 |
5 E mask
dF= 0.10 dF= 230 dF= 215

] d\dinacmdidinacmd.exe c n B 0 f t10.0 rf g | -b 4 4 2w "s2911032.fts” p "e:s050519"

Puc. 14: Unrepdeiic nporpammvbel REMOTE: Mmento ynpaBienus peayKTopoM

CaMm KypHaJl COXpaHsIeTCS B TEKyINeM Karajore 1o umenem log.txt. Tlpu mHeobxogumocTn MOK-
HO BHECTH KOMMEHTApHii B KyPHAJI B CBOOOHOI CTpOKe BHU3Y (KOMMEHTapuil m06aBsieTcs moce
naxkarusa knasumm ENTER).

CaMblit HUKHUI PsiT KHOTTOK — CEPBUCHBIE (DYHKITUN:

Create LOG/Save ZIP /print LOG — co3manue TeKCTOBOrO KypHaJsa HaOJIOICHUIT B TEKY-
mem karasore (Ha ocnoBanuu madopmanuu u3 FITS-manox daitnos ¢ sxcnosunusivm), apxupu-
poBanue aiijoB ¢ JaHHBIMU HAOJIOJEHUN B TEKYIEM KaTajore W KONUPOBAHWE HA KOMIIBIOTEPDI
th.sao.ru u alcor.sao.ru,cozganne PS-sepcun xypuasa nabsoaeruii. OTKPBIBASTCA MEHIO TPOTPaM-
Mbl GhostView, oTkyaa »KypHaI MOXKHO pacredararh.

focussing — dokycuposka cnekrporpada u Tejieckorna.

edit header — penakrop FITS-marmok.

TOOLS — cepsuchble QyHKIUNT :

PSF focusing - anaan3 kadecTBa M300parkeHns;

EDIT BATCH-file - perakTupoBanue MakKeTHOTO 3aIaHNISI;

ASTROMETRY - ¢opmupoBanne acTpoMeTpudeckoit cTpyKTypbl B FITS-1mamnke;
Prepare slits - onpejesnenue nosoxenus 1ieseil Ha n300paKeHNH;

Check stars - mpegBapuTeabHBINH TPOCMOTP TIOJOXKEHWS 3BE3T THANPOBAHNS, MOJTOKEHUS
CTOJIa U YCJOBUI BUIUMOCTHU OOBHEKTA;

IFP focusing - ¢oxycupoeka Kameps! 110 koJbiiam NOIT;

IFP filters - mogbop duabrpor mist Habarogennii ¢ MOII.

remote IFP — yupasienune uarepdpepomerpom @abpu-Ilepo
EXIT - Boixog w3 mporpaMmbl.

4.4 Menmw ynpasisienusa pegykropom (Remote control SCORPIO)
4.4.1 IloaBu>kHbIe dJI€MEHTbI

HenTpasibable nane/ i 0TOOPaYKAOT TEKYIIY 0 KOH(MDUTYPAIUIO PEIYKTOPa CBETOCU/IbI, T€ IIOJ0XKEHNE
HOJIBUYKHBIX 3JIEMEHTOB: no3utu (Guabrpos B Typessax (Wheel#1 u Wheel#£2), nonoxenne ana-
amzaropa noigpusann (ANALYSER — Beejien/BriBejien u3 nydka), yroJ moBopoTa aHaaIu3aTopa
(ANGLE - 0 wm 45°), BBoA-BbIBOA nucneprupytornmx smemeaTos (PUPIL) mosoxkenne MHOTO-
mesesoro 610ka (MULTILSIT — Beejien/BoiBejien u3 mydka). Tekylee MOJIOKEHUE TOBUKHBIX
SJIEMEHTOB BBIJIEJIEHO CHHUM TTPAMOYTOJTbHUKOM.

[Monoxenne dokyca kommumaropa (FOCUS): slit — soibpannsiii dpokyc "Ha mesnb current —
Texkymuii Hoxyc, new — HoBoe 3HauUeHne Ppokyca, change — 3amyck ycTaHOBKM HOBOTO 3HAYEHUS
dokyca, auto — Hoxkyc MeHseTCs ABTOMATUIECKH, B 3aBUCUMOCTH OT BBEJIEHHBIX B IyY0K (PUIBTPOB.
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Henocpedecmeennoe ynpasaenue Kancobm nodGUHCHBM FIAEMEHMOM G603~
MOHCHO MOoAvKo 6 peoicume Observing Modes—TEST. B ocmasvhoix
MOOGT HABAI00eHUT CMEHA FAEMEHITIO8 MPOUZCOOUTNDCA GGTNOMATIUYE-
cKu, 6 3asucumocmu om ycmanosor 6 oxkne SCORPIO MODES.

4.4.2 Pexuwmsbl nHabmmogennii (OBSERVING MODES)

[Tonp30BaTesb BRIGHPaET HEOOXOAUMY0 KOMOMHAIIIO pexkuMoB Hab tonenuit u3 crrcka (OBSERVING
MODES). Pasymeercst, maga paborbl B cnekrpasbaom pexkume uan ¢ NPT neobxogumo npes-
BapuUTEJbHO yCTAHOBUTH B ciieKTporpade Tpebyemble mucieprupytoriue sjgemenTol. 1locse Beibopa
pexxnma Habsromenntt cranoBuThesa akTuBibiM 0KHO SCORPIO MODES B x0TOpOM TIepedncisi-
FOTCA BCE BO3MOXKHBIE KOHMDUTyparun mpubopa BHYTPYM MaHHOTO pexmma Habawoaenuii. [Ipu BobI-
6ope Tpebyemoii KOH(MUTYPAIUU TTPOUCKXOIUT €€ ABTOMATUUIECKAs YCTAHOBKA: TYPEJU BPAIAIOTCS
JI0 JIOCTUXKeHHsT TpebyeMoil TO3UIMN B IIyYKe; BBOISTCS /BHIBOJASITCS JTUCIEPTIUPYIOIINe IeMEHTHI,
AHAJIU3ATOP TOJISIPU3AINYT, MHOTOIIEIEBOH OJI0K; ycTaHaBIuBaeTcs Heobxonumoe 3uadenmne hokyca
KoLTEMATOpPa. LIporece mepeMerens mMoIBMKHBIX 9JEMEHTOB 0TOOPAXKAETCS B COOTBETCTBYIOTIINX
MEHIO 1 B CTpOKe cocroguus (HmzkHee moste B MeHio REMOTE CONTROL SCORPIO). IIpu eibo-
pe OBSERVING MODES crnekrporpad ycramapauBaeTcss B Ty KOHMUIYPAINi0, KOTopas ObLaa BO
BpeMsI IPEbIIYIell paboThl B 9TOM PEXKUME.

Cremyer OTMETHTH, 9TO W3-33 KOHCTPYKTHUBHBIX OCOOEHHOCTEH mpmbopa KapeTKa Jucriepce-
POB IiepeMeINiaeTcs He3aBUCUMO OT OCTAJbHBIX MEXAHU3MOB, BO3MOXKHO CHUTYallus, KOTJA Type-
7m/boKyc/aHaIm3aTOp yIKe YCTAHOBJIEHBI, & KApeTKa BCe eIre “eieT” — B 9TOM CJIydae MUTaeT BbIJe-
sieane umenn jguctepcepos B Mento PUPIL, a B crpoke cocrostaust ormeuaerca "Moving Disperser".
B Ttakom ciayuae HeobxomMo 00K ATk (He 6ostee 30-40 cek), MOKa KapeTKa YCTAHOBUTHCS B TPe-
OyemMoe ToJIOKeHHe.

[IpunsaTs! cieayrore peKUMbl HAOIIOMEHNH U COOTBETCTBYIOIIIE UM KOH(DUTYPATTHH:

B pexxume Long slit /Image nocrynubl koudurypanuu crekrporpada:

e IMAGE - npsimbie uzobpazkenusi B Boibpannom dunbrpe (ykazannom B mosie filters).

SLIT IMAGE — uzo6pazkenue menn (-+BeiOpanublii GuabTp win mycras nosuiwst —hole)

SLIT SPECTRA — crnekTpocKOnns ¢ IIAHHON IIeIbI0

SLITLESS SPECTRA - 6GecuiesieBasi ClieKTpockotnst (¢ KPyriof Mackoit )

B pexwume Multi Slit moctynabr Te ke korbuUrypamuu cruekTporpada, HO BMECTO JJIMHHOMN
mean 6yaeT BBOAUTHCA MHOIOIIEAEBOH OJI0K.
B pexxume Polarimetry mgocrynubsr Koudurypammn cuekTporpada:

e IMAGE — npsimbie n3obpazxkenuns B BeIOpanHoM duibTpe (yrazanaom B nose filters).Ilpu
HEOOXOIMMOCTH aHAIU3ATOP MOYXKET OBITH BBIBEIEH.

e SLIT IMAGE - uso6pakenue mpepbIBUCTON e (+ BIOpaHHbIH (DUIBTD WM MyCTas 11o-
3UIAsT). AHATH3ATOD MOYXKET OBITH BBHIBEJICH.

e SLIT SPECTRA - criekTpocKomus € JJIMHHOM IIETbI0 U aHAJIU3ATOPOM HOJIAPU3AIUY
B pexxume Long slit /IFP nocrynubr kondurypanuu crekrporpada:

e IFP - uso6paxenus B BiOpannom dbuabrpe (ykasannom B nose filters) ¢ narepdepomerpom
®abpu-Ilepo.

e SLIT IMAGE - usobpaxkenue menn nonydennoe gepe3 DT (+suibpanusiii buabtp, yka-
3anHBIl B moste filters)
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&l SET CONFIGURATION

EEX]

WHEEL #1 WHEEL #2 PUPIL
#0 |hole ~| #0 hole ~| #0 hole -
#|ac6730  ~| #|B ML -
#2 ~| #2 -

|ACE”5 | |v | MODE: FOCUS: POS:
#slit1.0  ~| #3|R - Lo
#4[ac6775  ~| 4] -] engsit 730 [3 -]

mask pos |5 v| Dash 5lit | .40 |2 -~

set all units in initial position | set and save current configuration

Puc. 15: Mento xkoudurypamnmoHHbIX yCTAHOBOK

e SLIT SPECTRA — crieKTpOCKOTIHS C JJIUHHON MIETHI0

e SLITLESS SPECTRA - GeciuesieBasi crieKTpockonust (¢ KpyrJioii Mackoit)

B pexuwme IFP /Image nocrynubl kordurypamnun cruekrporpadas

e IFP — usobpaxkenus B BeiOpanHoM dbuabTpe (yrasantnom B noste filters) ¢ uarepdepomerpom

Dabpu-Ilepo.

o IMAGE — npawvbie n306paskennsi B BRIOpAHHOM (DUIBTPE.

B pexxume TEST mer ¢bukcrpoBaHHBIX KOHGMUIYpaAIKii CIeKTporpada u MOXKHO IIPOU3BOJILHO
YIPaBJIATH JIFOObIM ITOJABHAKHBIM d1eMeHTOM. B 91oM xe pexxume jpocrynna kKaonka SET CONFIG,

OTKPBIBAIOIIAsT KOH(MDUTYPAIIMOHHOE MEHIO (CM. HUKE)

Jlnsa cvensr dunbrpa B Koudurypanuax IMAGE IFP, SLIT IMAGE mocratouto BeIOpaTh HYXK-

ueiil buasrp B nose filters.

4.4.3 Koudurypammounsie ycranosku (SET CONFIG)

TTepexon k KoupUrypanmmonasiM ycranoBkaM BodMokern 10,16k0 B OBSERVING MODES=TEST
B octabHbBIX pexkuMax kHoka SET CONFIG 6sokupyercsi. B oTKpBIBITIEMCsT MEHIO TTPOU3BOISATCST

CJIeTYTIOIINE YCTAaHOBKM:

e Hassamust bunbtpos B 6-Tu mosummsx obemx rypeneit (mons Wheel#1 1 Wheel#2). B
MOJISAX KaXK/I0U M3 MO3UIMH TI0/Ib30BATENO MIPE/JIATaeTCs CIUCOK BCE JOCTYIIHBIX (DUIBTPOB,

Macok, meseit pazuoit mupuass: 0.5”, 17 (cront mo ymomruanuio), 2”.

e Hassamwst mucneprupytomux snementos (PUPIL) B kax0ii mo3urnum u3 mpejiaraeMoro
criucka. B mozunun #0 moxHO ycranasiusarh jubo UDIT subo wuaero (hole), B mosunnm

#1 — muCIepCUOHHBIE PEITeTKH.

e 3navenus Hokyca KOLIUMATOPA (MOJYIEHHBIE TTOCTE COOTBETCTBYIONMX U3MEPEHNTt, CM TJIaBy
6.10) mst mcnosb3yemoii punaHOM mean Long-slit wim muoromenesoit mackn (MultiSlit), ec-
JIV TIJIAHUPYIOTCS COOTBETCTBYIONME Habmonennd. g momgapusannonuasix Habaogernit Heob-

XOJIMO OTPEETUTh 3HadeHne (okyca st “mynkruproit mean” (DashSlit)
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REMOTE CONTROL OF ADAPTER PA ROTATION | FIND GUIDING STAHSI

MIBROR NEON SHIFT, px CCD | MOVE FIBER x2| MOVYE FIBER m| MOVE FIBERS |
oft i_ X 7.87 |ﬁ.94 % 3u.13|29.43 set guiding stars
fibers b I 0.0 _l

¥ 15.42115.40 Y 4.73 | 3.58 S‘D Vﬂfiﬂh'l‘- motion
- 9 FLAT .1.! .J _’j i . T : start variable motion
i IDETS TOCUS D. mMoOvE Manua |
field cross I . Ll | "I dRAJdL, s I

TV voltage 0

shifty 0 Ll _| _*l _‘LI j dDECHL, s !

fibers cross 0

T¥ open
b Li_! _PI on I off I sctiniliali calibration |

i

Puc. 16: Unrepdeiic mporpamver REMOTE: mento ympapaerus miatdopMoit

B nose mask pos ykaswiBaercsd HOMep IIO3UWIIMM BO BTOPOH Typeaun B KOTOPOIl yCTaHOBJIEHA
Macka g becrenesoit crekTpockonuu (006br9r0 310 no3unms 5). [Ipu nepexone B koHbUryparmo
SLITLESS SPECTRA wumento 9Ta no3uiiust Oy/1eT aBTOMATHYECKH YCTAHABIUBATHCS.

B noae Long Slit/pos yxasweaemea nomep nosuyuu 6 nepeots mypeau, 6 Komopot
YCMAHOBAEH OAUHHAA UEAD OAL CNEKMPAALHHEL HaOAM0denul. Obbiuno 2mo nosu-
yus Homep 3, Ho unoz2da 6 mevenue 00rol HabAdamesbHot HOUY MpPebyemcs uc-
NOAB30GAM b HECKOALKO weell padiuunoti wupuns. Ipu nepexode 6 xonguayparuro
SLIT SPECTRA (OBSERVING MODES=long slit/Image uau Long slit/IFP)
6ydem a8MOMGMUYMECKY YCMAHOBAECHE A UEAL, HOMED KOMOPOU yYKa3an 6 Moae
Long Slit/pos.

Awnamoruano, B mosie Dash Slit /pos ykassiBaeTcst HOMep N J1JTst TTOJISIPU3AIMOHHBIX HADJIO-
JeHuii. Jra mosuius Gymer aBroMaTudeckn ycranapauBaThest B koaduryparmn SLIT SPECTRA,
OBSERVING MODES=Polarimetry.

Kuonka set all units in initial position npousBoauT ycTaHOBKY BCeX yCTPOICTB B Ha4YaIb-
Hoe (“HymeBoe”) moJioKeHne. JTO TMPEXKE BCEr0 HEOOXOIUMO B TOM CJIydae, eCJU TPOU3BOINIACH
YCTaHOBKa (DHJIBTPOB B TYDEJsiX — TYDPEJH BPAIIAJIN PYKAMU W HyMepalus HO3uluii comiack (oHa
OTCUUTBIBAETCS OT OJHOTO pernepHoro (“HyseBoro”).

Kuomnka set and save current configuration — BeIXOx U3 MEHIO ¢ COXPAHEHUEM BBEIEHHBIX
[apaMeTpoB.

4.5 Menmw ynpasisenus niatdopmoii-aganrepom (Remote control of adapter)

C momortp QYHKIHE 9TOTO MEHK MPOU3BOANTCS VIIPABICHUE BCEMH 3JIEMEHTAMH ILIAT(MOPMBbI-
aJlanTepa NepBUIHOTO (POKyca, BKIIFOYAs TIOUCK W YCTAHOBKY T'HIMPOBOYHBIX 3BE3I.

MIRROR - nepek iouenue 1raroHajbHOTO 3epkajia Mexy nojoxenusyu field-fibers.

shift Y (yes/no) — Cwmemenne obbekTa (OJHOBPEMEHHO €O 3B€3JaMM THANPOBAHMNS) BJOJb
e "Ha, (PUKCHPOBAHHYIO BEJIMYNHY, KOTOPas ycTanapausaercd caaimepom along slit. Mcmonssy-
eTcsd TIpu HabJIIOJIEHNIX CIabbIX 3BE3/1000PA3HBIX 00'bEKTOB JJIs TIOJIYIEHUN CEPUU CIIEKTPOB B JIBYX
MOJIOZKEHUH 1T0 BbICOTE Trien u 3 ¢eKTUBHOTO BhiunTanud ¢dona Heba B JaTbHENITEM.

field cross — ycraHoBKa SIpKOCTH MOJACBETKU KPECTa, B TMOJIE.

NEON, FLAT - skjoveHne/BbIKIIOUEHNE COOTBETCTBYIOIINX KaJnOPOBOUHBIX JiaMmil. Ilepes
BKJTFOUEHUEM JIAMIT 3€PKAJI0 IPUHYIUTEIBHO yCcTaHaB uBaeTcs B nojoxkenue Field.

X:, Y — ycraHoBKa TpeGyeMBbIX CMEIEHU il TeJIECKOTIa TIONepeK Ten (BI0Ib HAPpaBIeHnsT X Ha
MM3C) u Buosb menn (T.e. mo mHanpasaennio Y). CMemenns 3aJa10TCs B MUKCEIAX JJIsi TEKYIIETO
ounawmara. Haxxarue kuonku Shift, px CCD BeinosiHgeT cMelieHne ruinpyoIMX Mojeil Ha ycra-
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HOBJIEHHYO BEJINUNHY U KOPPEKITHIO [TOJIOXKEHUS TEJIECKOTIA [IPU KOTOPOU 3BE3/Ibl YCTAHABJIUBAIOTCS
Ha KPEeCThbI MOJIeit ToIel THAnpPOBAHNL.

MOVE FIBER #1(#2) — nepemerienne moJieli THIXPOBAHUS 10 BBEJIEHHBIM KOODJINHATAM.
PH,Z[OM C JuTepaMmn ){7 n Y YKa3aHbl UX TEKYIMUEC KOOPAWHATHI, B COCEHNE T10JIsI BBOJATCA HOBBIC
KOOD/IMHATHI.

fiber focus — doxycuporka m306parkenns: B 060UX MOJTX THIUDOBAHUA.

fibers cross — ycTaHOBKa SIPKOCTH MOACBETKHU KPECTa B 000UX TOJIAX THANPOBAHUS.

HPE/JOCTEPEXKFEHUE: max xax omcdem noaodCcerus c6emosoda 2uduposanus ecimb
MOABKO OAA NOAA 72 uno2da, u3-36 HeuemKol pabomvL MELAHUSME, MONCEM, NPOUCTOOUMD
PACCOZAACOBAHUE POKYCUPOSKU 8 PASAUNHBIL NOAAT. B amom caywae caedyem meckosvko
Pa3 NoCMasumMs CAGIED 6 Kpatinue NoAOHCEHUA (MUHUMGADHOE U MAKCUMAALHOE) U MEe-
TAHUBMbL POKYCUPOSKEY 060UT Noset 6Ydym co2aaco8aHbL.

move manual — Masbie epeMenIerns THINPOBOIHBIX TTOJIEH TPH HAXKATHN KJIABHUIIT CO CTPEJ-
KaMu Ha Kjaasuarype. s yrnpasiernst npaBeiM (F#1) mojieM HaI0 TPOCTO HAKUMATH Ha KJIABHIITH
(777 7177 7)) ans ynpaBiaeHusi JieBbIM (#£2) ToJieM — OITHOBPEMEHHO C HaXKaTUeM
Ha yKa3aHHble KJjaBumu Haxkxumarb Ha Control. Ilpu pyyHOM ylpaBieHuy JBUKEHUS T10JI€i
cjaeayer mMeThb BBUJY, YTO HEIIPEPBLIBHOC HAXKATHUE KJIABUIIL IPUBOJIUT K 6bICTpOMy 3allOJIHEHU A 6y-
depa KIaBHaTypbl U MEXAaHU3M [EPEMEIIECHNs He YCIeBaeT 0TpabaThiBaTh 33/ IaHHbIE TIEPEMEIEHUST
(Tpu OTKATMY KJIABUII OH IIPOJOJIZKAET IBUTATHCA). B 9TOM Cilyuae PEKOMEHJIyeTCst CTapT-CTOHBII

PEKUM HazKaTudd.

Hapady ¢ npoepammHvim YnpasAeHUEM EBICOKUM HANPANCEHUE BO3MOHCHO YNPAEACHUE
PYUHBM NYALTOM. 1IpU 8KAIOYEHUU PYHHOZ0 YNPABAECHUA NPOZPAMMHOE GETMOMETNUYECKU
OMEAOUGEMCA.

MOVE FIBERS — nepemernienne 0601x I'iIHPOBOYHBIX BOJOKOH II0 BBEJIEHHBIM KOOPIAHATAM.

Set guiding stars — ycranoBka KOOpDIWHAT TOJIEHl TUANPOBAHUSA [ 3BE3], BHIOPAHHBIX MIPO-
rpaMMO#l MOUCKa TUAUPYIOMINX 3BE3/I.

Stop variable motions/start variable motions — 3amyck mepemeHHOro IBUKEHHs (CMe-
IIEHWE TOJIeH TUAMPOBAHUS W TEJTECKONa) NPy HAOMIOJEHUSX JABUKYIIMXCA OOBEKTOB (KOMETHI,
ACTEPOUJIbI), JUTsi KOTOPBIX W3BECTHA CKOPOCTH HepeMerienus mo obenm koopamaaram (dRA /dt,
dDEC/dt).

set initial — ycranoBka KOOpAWHAT [OJIEH MHINPOBAHNS B HYJIEBOE MOJIOXKEHHE (DEKOMEHTYeTC s
JIeJIaTh B HAYaje HOUN HabTro e i)

calibration — 3amwch TeKyIUX W pacYeTHBIX KOOPAWHAT TOJEd TrugupoBanus B haiii, s
noCJIeIYIONIE KAAMOPOBKY CHCTEMbI KOODJAWHAT [OJIell MUIUPOBAHUS.

PA ROTATION - Bei3oB nporpammbr moeopota SCORPIO u ycTtaHOBKM TO3UITHOHHOTO yTJIa
(cm. rmaBy 4.6).

FIND GUIDING STARS - BbI30B IPOrpaMMbl MOUCKA MMAXPOBOYHbBIX 3Be371 (CM. riaBy 4.8).

TV voltage, TV open/close — ynpassenne ycuiaenuem n 3arBopom craporo TV-mogcmorpa
(HBIHE HE WCHOJIB3YeTCs).

4.6 IIporpamma ynmpaBJyieHUS IIOBOPOTHBIM CTOJIOM

Jlns ycramoBkm TpebyeMoil OpWeHTAluu Ienn CrekTporpada HeoOXOIMMO B MEHIO YIIPABJICHUST
miaThopMoii-amantepoM HaxkaTh KHoKy PA Rotation. Orkpoisaercs okuao "POSITION ANGLE
of the SLIT mokazannoe wa puc. 17. 31ech caeBa KpacHOW JUHUEH TTOKA3aHO TEKYINEe MOJOKEHTE
e Tu CrekTporpada OTHOCUTEILHO Hampasiennii "cepep-tor" u "3amaji-BoCTOK a clipaBa Takoil xKe
JUHUEH 0TMEYEHO TeKyIee mojoxenue moBoporuoro croja [1®. Kpacnas crpenodka moka3biBaer
CKOPOCTH BpAIIEHUs CTOJIA B ¢UHUIAX °/Jac.

Hwxe B Bume Tabauiel yKazawbl Tekymue sHauenusi (Current) yrjia MOBOPOTHOTO CTOJIA
PA (table) u nosunmnonnoro yrua mesnn PA(slit) (orcuntbiBaemoro or HanpassieHust Ha ceBep 1po-
THB 9acoBoii crpenkn). B rpade Texp moKasbiBaeTCst BpeMs, OCTABINEECs 0 JOCTUKEHHs KOHIIE-
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BHKa [MOBOPOTHOTO CTOJA (T.e. MAKCUMATBHOE BPEMsT SKCIIO3UIINHU, TIPH YCJIOBUU, 9TO GYIyT MPOIOJI-
KAThCA HAOTIOEHNS TAHHOTO OOBbEKTa ).

I'pacdpa New mpennazuadena [jisi BBOJA HOBBIX 3HadeHUi yraoB. IIpuyeM MOXKHO BBOAWTH KakK
suadenns PA(slit) tak u PA(table), mpu BBo/Ie 0/fHOTO M3 9TUX YIJIOB, BTOPOIi llepedanThiBaeTcs (KOH-
CTaHTy J1s 1epecdera mporpamma deper u3 koundurypanuonnoro daiina). Hoble 3nauenus yrsios
orobparkaroTcsa Ha rpaduKax CHHUM TTyHKTHPOM, a B rpade Texp moxaswpiBaeTcd MaKCUMAJJILHO BO3-
MO2KHOE BPEMSI AKCIIO3UIINY C HOBBIM TIOJIOXKEHUEM TTOBOPOTHOTO cTosa. Haxarue knonku PA4-180
MEHsIET 3HAUEHUsT HOBBIX yrjioB Ha 180°, 9T0 MOJIE3HO ¢ Tex caydasax, ecau Tpebytorcs aubo GoJree
POJIOJIKUTEBHBIE HKCITO3UITHH, MO0 MEHBIIIee Pa3jInvine MEXKJY TEKYIIUM U HOBBIM TOJIOZKEHUEM
[IOBOPOTHOI'O CTOJIA..

Haxarne kronku Rotation npusonnT K BpalllgHHIO TOBOPOTHOTO CTOJIA K €10 HOBOMY TOJIOXKe-
Huto. OCTAaHOBUTH BPAIIEHUE CTOJIA U3 3TO0 MEHIO Hejib3s, HaJ[0 MCIIOJb30BATh IIPOTPAMMbI HEIIO-
CPEJICTBEHHOTO YIIPABJIEHHs TEJIECKOIIOM Ha KoMibioTepe robsl (uarepdeiic oneparopa BTA u T..).

QUIT - BBIXOI U3 IPOrpaMMBI.

&1 POSITION ANGLE of the SLIT - 0] x|

Slit position PF table rotation

=

350 3T

JE0

— Current
‘= - Mew slit

Current New PA+180
PA(table) 131.90 151.92

PA(slit) 327.40 307.37 Rotation
Texp >12 h >12 h

QUIT

Puc. 17: Mento nporpaMMbl BpallieHus MOBOPOTHOLO CTOJIa

4.7 TIIpocmorp Hakomiaenuit VIEWFITS

IIporpamma VIEWFITS wucnonbsyercs mis susyanauzanuu [13C-Haxkomiennii u OMeHOK HEKOTO-
PBIX TapaMeTpos u3obparkenns. MoKeT HCI0Ib30BATHCA HE3ABUCUMO OT PaboThl 060/10uKK (HAKATH
nKOHKY viewfits Ha pabodem croJie yIpaBsoIero Komibiorepa). Ilporpamva Busyaansanum Tak-



36

B s5190204.FTS

# Plot region

LOAD FILE

o B

contrast

m |

background

Pixel( 111, 474)

Valug= 1067
plat region

‘tegion statistic

mean value
Frrs walue
region centraid

seeing

x=7140y=2157

PiHM= 53 px
Flresse

i

|

] -
il

U

L]

pizel 430 walue

2901.04  center 431.0 PwHM B3

DOME |

Puc. 18: Mento nporpammer Busyasusanuu [13C-nakomtennit (BBepxy), 1 OKHO MTPOCMOTPa Pa3pe30B

(BHU3Y)
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JKe aBTOMATUYECKH BBI3BIBACTCS TIOC/E KAXKJI0H SKCIIO3UITUU U MOKA3bIBAET MOCJIE/IHEE HAKOILJIEHHOE
n3obpazkeHue.

Memnto mporpaMmbl mokasano Ha puc.18. Kpome rpaduteckoro okxa, rme 0oTobpaskaercst aHaJIu-
3upyeMoe n300paxkKeHue, MeHI0 COIEPKUT CIACAYIONINE KHOIKA U OKHA:
LOAD FILE - 3arpy3ka HOBOTO M300pakKeHns;
contrast u background — peryiupoBska KoOHTpacTa U SApKOCTH (DOHA;
plot region — pucosanue pazpesa BIOIb JJIUHHON CTOPOHBI MPIMOYTOJIBHOM 001aCTH;
region statistic — BerumC/IeHNE CpeJiHEr0 3HAYEHUS U CPEJTHEKBAJIPATUYHOTO YKJIOHEHUs B BhIjle-
JierHol obracTu;
region centroid — BbIunC/IeHNE TApAMETPOB IIEHTPOU/IA B BbIJIeJIEHHOM 00/1aCTH;
seeing — w3MepeHnst KAUeCTBa N300pakeHuil 3Be3/1b1 B BblIe/IeHHOM (bparmente. leficTBue 3101t KO-
MaH/IbI aHAJTOrHIHO pekuMy "Single image"s mporpamme axHamm3a HOKYCHPOBOK (CM. ajiee pasiest
4.10). OTKpBIBAETCST OKHO, B KOTOPOM OTOOPAYKAETCsI YBETHUECHHOE W300PAsKEHe 3Be3/TbI U PE3Y/Thb-
Tar ero annpokcnmarnn npodnaem Moddara;
finesse — omenka gobpornoctu MOII;
DONE - seixon u3 mporpamMmbl. B MeHIO Takke 0TOOPAXKAIOTCA TeKYIre KOOPANHATH Kypcopa u
3HAYEHNE UHTEHCUBHOCTU B JIAHHON Touke. B mpaBoM HUXKHEM YTJIy MEHIO MOKA3bIBAETCH YBeJMIeH-
HBIN (pparMenT n30dpakeHns BOKPYT Kypcopcopato Jlas Beigenerns 00IaCTu CaeayeT YyCTAHOBUTH
Kypcop Ha m3obpaskeHue, HaXKaTb JIEBYIO KJABUINY, W HE OTIYCKAasl €e JBUTaThb KypCcop JJjs IO-
JIYI€HUsT HYKHOTO pasmepa. llocme 3Toro oTmycTuTh ey Kiaapurry. Obmacts chopMupoBaHa.
Ecsn obsracts chopmupoBana, TO Npy HAYKATUYM HA MIPABY0 KJaBUIIMY, Oyjier MoauduUIMpPOBaHa, B
COOTBETCTBHE C IMCTOTPpaMMOil (bparMenTa, IMKajIa BhIBOJAA M300parKeHus 110 WHTeHCHBHOCTH. [Ipn
Ha)kaTuu Kiasuim plot region, mosBurcs okuo (puc.l8), B KoTOpoMm Oymer oTobparken rpadux
paspesa uzobpakenus. Ciaeayer UMeThb BBUIY, TpaUK TIPEICTABIsIET cobOil cpeHne 3HAYUEHUs WH-
TEHCUBHOCTH BIOJIb MAJION CTOPOHBI BBIIEJIEHHOM MPIMOYTOILHOM obmacTu. /IBuras Kypcop MOKHO
[EPEMEITIATH BEPTUKAJIBHYI0 TYHKTUPHYIO JIMTHUIO, OTMEYAIIYI0 COOTBETCTBYIONIMI KaHa paspe-
za.Tekyrmast KoopJnHATa BIOJb pa3pesa W WHTEHCHBHOCTH 0TOOPaXKATCS B HUXKHENH CTPOKE.

Ecyiz HaxxaTh Ha IpaByio KJIABUIITY KypCOpPa, B HUXKHEN CTPOKe DYy T MOKA3bIBATHCS ITapaMETPhI
rayCcCUaHbl, BIUCAHHOM BO (dpparMeHT paspesa. st pa3pe3os, HATPABIEHHBIX BIOIb KOOPIAUHATHI Y
TTOKa3bIBACTCA TIOJIYIIINPUHA TayCCUAaHbI B CEKYHIAX JTYTH.

4.8 Ilouck rmaupyrommx 3Be3,

OkHO TporpaMMbl TOWCKA 3Be37 OTKpbiBaercst Haxarwem Kuomku "FIND GUIDING STARS"
(puc.19). Cpasy nocie BbI30Ba nporpamma cuurbiBaer ¢ cepsepa BTA rekyime KoopauHATHL TE-
Jieckornia, u Boibupaer u3 karajgora USNO 2.0 koopaunarsl Bcex 3Be3j gpye 20 3B.Besl. B JIaHHON
momaake neba pagnycom 15'. Kapra 3sesanoro neba oTobpazkaeTcs B 6OIBIIOM OKHe cIeBa. 371ech
[EeHTPATBHBIN KBajpaT oTMedaeT nojoxkerne mosa 3peaus SCORPIO (6" x 6'), mpamoyronbauka-
MU BBIJIEJEHBI [TOJOXKEHIEM PEJEI0B MEPEMEIeHns MoJiell THANPOBaHs, B KOTOPBIX MPOTPaMMa,
WIIET 3Be3bI /s THAMPOBAHNS. 2KUPHON UepToii OTMeUaeTCa HATpPaBIeHNe eI criekTporpada,
TOHKOI JINHUE! TTOKa3aHO HAITpaBJjeHne arMocdepHoil guddepeHnnaabHoi pedpakium, CTPeIodKa
YKa3bIBAET HA TEKyIee 3HaueHne noBopoTHOro ctoa ( Pigpe). MameHbKUMU KPYKKAMU BbIIEIEHBI
3Be37Ibl, BRIOpAHHBIE TPOTPAMMOil [Tt ruanpoBanus. VX 3B. BemuwHbl U KoopauHatel (X u Y) B
CHUCTEME KOODIAWHAT IIaT(OPMbI-3IanTepa OTOOParXKaoTCd B MPABbIX HWXKHUX noagx. [Ipu xema-
HUU MOXKHO BBIOpATBH JIPYI'YIO 3BE3JY, YCTAHOBUB Ha, Hee KypCOp U HAYXKAB JIEBYH) KHOIIKY MBIIIIN.
OuruMaJIbHBIMU J1JjId HOPMAJILHOI'O PUAMPOBAHMS ABJIAI0TCH 38€3/b1 10— 13", ipejenbHas 38e3Has
BeJIMYMHA B TI0JIIX IUUPOBaHUA cocrasjser 15 — 16™.

[Ipu HEOOXOMMOCTH MOXKHO BBECTH TIONIPABKHY K BbIIABAEMbBIM IPOrpaMMoil koopauaaram X u Y,
BBEJIs COOTBETCTBYOMME 3HaueHns (B MM) B 1ossix 0.X, Y (OTaeIbHO /11t KaxK10r0 THARPOBOYHOTO
CBETOBOJIA)

OIHOBpEMEHHO €O 3BE3JHON KapToll M3 KaTajora oTobpaykaercs IMpernoJjaracMasi KapTUHA B
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&l IDENTEFICATION STAR IN FO¥ ADAPTER SCORPIO

M=l E3

Gop

[afeley

5%

ore

heed correction APtable=

Atrmeapheric disperaion

08

-1.0 287
270 280

CGoy

@A)

180

470

180

b

CORPIO field—of=vi|e
» "7

¥ 429y 707 x 307y 1196

11 07 1408 +72 40 271

load telescope parameters |

Jul 1% 23:10:39 2004
RAll 07 03.03 DEC+T2 32 59.1
a -94.98 z 128.11
P2 135.17 Pth 131.00
[ Guiding field #1 |
RA 11 09 3.2 DEC +72 28 41.9

ax [0 ay o mag=12.1

Cuiding field #2 ]
RA 11 05 37.0 DEC +72 44 11.9

dx |0 dy |0 mag=12.6

EXIT

Pwuc. 19: Menro mporpaMMbl TOUCKa THAXPOBOTHBIX 3BE3]]
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nosie 3pernss SCORPIO (mocse skenosunnn wa [13C), a Takixke mpeamosaraeMbie KOH(DHUTYPAITHH
3e3y Ha TV-nogcmorpe B nosoxkennsx Field/Fibers.

Yro6b1 0GHOBUTE 3BE3THYIO KAPTY TPH U3MEHEHNN KOOPIUHAT TEJIECKOTA (v, § TN Y714 TIOBOPOTA
crosa II® P,y Heobxoanmo naxkarh kuonky Load telescope parameters

JIjist yCTaHOBKY 10/1el THANPOBAHNUS 110 BEIOPAHHBIM KOOPAWHATAM HEOOXOINMO HAKATH KHOIIKY
Set guiding stars B mento ynpasienus agantepoM, pu 31oM (X,Y) KOOpAWHATH BHIOPAHHBIX 7T
PUJIMPOBAHUS 3BE3JT TOSIBSITCS B TIOJIsIX "HOBBIE KOOpAuHaTh" 0boux mojeii. Jdajee ciaenyer HaXkaTh
MOVE FIBERS j1s ycranoBku oboux mosieil 1o HoBeiM Koopaunaram, jimbo MOVE FIBER
#1(MOVE FIBER #2) s ycraHOBKU TOJBKO 1IPABOIO (J€BOI0) LOJsl I'MIMPOBAHMUSIL.

4.9 IlIporpamma Bu3yaju3anuu n3o00parkeHnus mojacmorpa ViewTV

[Ipennazuauena ajig BU3yaan3alnyd n300parXKeHNs ¢ TeJIEBU3NOHHOTO TOACMOTPA Ha, MOHUTOPE KOM-
MhIOTEPA, BBOJA B M300pakeHme 3JTEKTPOHHBIX KPECTOB M METOK, aBTOMATHIECKOTO THANPOBAHUS
BO BpEeMsi 9KCIIO3UIUN 110 BRIOpaHHO# 3Be3me. Mento nporpammbl okazano Ha puc.20. I[Iporpamma

Bl iewTY [_10]

contrast 70
RIgE 2
background 41
Kl ] 2]

x=247 y=483 value= 39

|BOX!5_' arcsec |

BOX centroid

CALIBRATION

FOCUSSING
SHOW AXIS
I &Z [ RADEC
VARIABLE MOTION

START !

SAVE FRAME

CONFIGURATION

P |ADD15 '] FRAMES v PLOT

P | Tuner sTaRT |

|GUIDING:]1I] v|sec START | £

Puc. 20: Mento mporpaMmbl ynpaBieHus THANPOBAHTEM

zamyckaercsa Ha koMmmbiotepe RARE n o6Men mapaMeTrpamu ympaB/IeHHsI ¢ OCHOBHOM MPOTpaMMOit
yupasjeaug SCORPIO ocymmecrriasieTcs mo cerw.

B zaBucumocTu 0T noJI0yKeHns 3epKaJia aJanrepa Ha n300paXkeHnn B 00JIBIIIOM OKHE TPOTrPAMMBbI
0TOOPAKAIOTCS HJIEKTPOHHBIE KPECTHI B TieHTpe 11015t J1u00(field), mubo B mossx rupuposanus (fiber).
ITpu monoxkenun field Taxke mokazano mogoxkenue n opuentanus mean SCORPIO.

Haznauenwe x/asuinn B npapoit vactu uaTepdeiica:

Cnaitgepsl contrast m background ycranasanBaoT HEOOXOAWMBIN HABJIIOIATETI0 KOHTPACT
n300parkeHns u apKocTh hora. Hiuke craiimepos B nHMOPMAIIHOHHO! CTPOKE 0TOOPAXKAIOTCS KOOP-
AWHATHI Kypcopa Ha n3obparkennn. KoopauHATHI MEHSAIOTCI TPU TepeMerenny Mbimwu. 1lpu Haxa-
THH Ha JIEBYI0 KHOTIKY MBI (pUKCHpyeTCs: n300pazkeHne KBaIpaTHO obgacT Ha W300parKeHuu, B
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KOTODO# mporpamMMa, ¢ KaJpoBOil 9acTOTOM BBIYHC/IsIET TIEHTD TsKecTH. Tekyiee mookeHue 1meHT-
poua oTobpaXKaeTcs Ha KaXKI0M KaJpe KPYXKKOM, JHAMETP KOTOPOTO PABEH Pa3Mepy BhIAEITeMOit
obnactu. Pazmep objactu B cekyHaax ayru ycranapauBaercs B okHe BOX. Ilpu mabironenusx
PEKOMEHIyeTCs YCTAHABINBATEL pasMep obIacTh B JiBa pasa DOIBITE pa3zMepa N300PaKeHmsa 3Be3/Tbl
(1 GosTee YyBEPEHHOTO BBIYUCJICHUS [ICHTPOWIA).

BOX centroid — npu nHaxkaTum 9T0# KJIABMINM MOKA3BIBAITCS MaPAMETPhI HEHTPOuIa (KOOp-
JIUHATHI, MOIYIINPUHA U TIOTOK) B BBIJEIEHHO 06/acTu ¢ yueroMm (oHa.

CALIBRATION - mpu HaXaTuu 3TOH KJIABUIIU MTPOUCKXOIUT KAJTUOPOBKA MOJTOKEHUS JTEK-
TPOHHBIX KPECTOB (3aCBEUNBAETCH N300PAKEHUE OTTUIECKUX KPECTOB, OMPEIEISTIOTCS KOOPANHATHI
[EHTPOB M COXPAHSIOTCS B KOHMUrYpalmoHHoM aiiie mporpaMmer). Kamubposky ciaemyer mpo-
BOJUTDH JJI KaXKJOT0 MOJIOYKEHWs 3epKaJia, ajanTtepa. JIasd ToIHON yCcTaHOBKEU 00BeKTa Ha, Iesh
SCORPIO xamubposky kpecra field cienyer genars mepes HaBeIeHUEM TEIECKOIA, HA OOBHEKT.

FOCUSSING - dokycuposka uzobpaxkenus B noie TV-nomemorpa (field). TIporpamma ns-
MepsieT MOJIYIIUPUHY W300parkeHus 3Be3Jbl B OOKCe I TOCAeJ0BATEIbHOCTH 3HadeHuit (hokyca
TEJIECKOIIa, YCTAHOBJICHHBIX B MEHIO.

SHOW AXIS - nokas HammpaBjieHnsd ocell azuMyranbHoit A-Z wim sxkBaropuasibhoii RA-DEC
CHUCTEeMbl KOOpAWHAT.

VARIABLE MOTION (START/STOP) — nepemernHoe IBHMKEHUE MEHTPA OOKCA 10 Mpsi-
MOMY BOCXOXK/ICHUIO W CKJIOHCHUIO. Be.HI/ILH/IHa CKOPOCTHU HepeMenieHnsd yCTraHaB/JIMBACTCA B MEHIO
CONFIGURATION.

SAVE FRAME - zanuce Texyirero n3obpaxenust #a guck B FITS-dopmare.

CONFIGURATION - ycramoBka 3HaUEHUI TEKyInel KOHMUTypaIuu: CKOPOCTH E€PEMEIe-
st ARA /dt u dDEC /dt, koopaunat nenrpa mean SCORPIO, napamerpos ruauposanusi. Ipy-
rue 3HAYUEHUs mapaMerpoB KouUryparmuoaaoro daitaa viewTV.cfg — koopameaThl KpecTos, KOH-
TPACT U APKOCTh, COCTOSAHUE TTPOIPAMMBI M JIP. — 3aHOCIATCS aBTOMATUYECKH.

SET OBJECT - ycranoska 00bekTa Ha meHTp menm (MCnosb3yercss Toapko B mogie field).
Ilocne HaBeneHue TejiecKOIa Ha UCCIAEIYEMYIO 00JIACTDb CJIEJIyeT OTMETUTH [OJIOYKEHUE TPebyeMoro
O6%eKTa HaBed Ha HETO KYyPCOD U HazKaB JIEBYIO KJIABUIITY MBIIIH, ITOCJIC 9€Tr0 HA2KATh Ha KJIABUIILY
SET OBJECT. /lanee npousoiijier mnepeHaBeleHue TeaecKorna u obbeKT OyaeT yCTaHOBJIEH Ha
LEHTP e/ U, KOTOPbIH 0TOOPaYKeH MAJIEHBKUM KBaAPATOM HA IEIN

DONE - BbIX0a U3 IpOorpaMMbl.

Hasnradenune kmaBuill B HUXKHEH gacTn nHTEpQEica:

TUNER START/STOP — crapr/cron TioHepa.

ADD N FRAMES - cinoxenne N KaJpoB.

GUIDING N sec START/STOP - crapr/cron rugupoBanusi TeJeckomna ¢ nHreppajgom N
CEeKYH/I. 3aIllyCK IINPOBAHUS TEJIECKOTa BO3MOXKEH TOJIBKO MPH MOJ0XKEHNN 3epKaJjia ajgantepa fiber
U peXXMMa BeeHUs Teseckona. [Ipu 3amyneHHoM ruinpoBanue MePeKTI0UEHIN 3€PKaJIa B MOJI0Ke-
awe field (Hanpumep, BRIIOUEHNN KATHOPOBOK ) ABTOMATHIECKH OCTAHABINBACTCS THINPOBAHNE, TPH
BO3BpaTe 3epkaja B mojokenwue fiber rupuposanne mpogoskaercs. [lpu ocranoBke nmin mepeHaBe-
JIEHUU TEJIECKOIA MUJUPOBAHAE ABTOMATHUYECKN TPEKPAIIAETCS.

PLOT - 3amyck mporpamMMbl BU3yaan3arun rparuKka n3MeHEeHWsT KOOPANHAT ITEHTPOUIA 110 a31-
MYTY U 3€HUTHOMY PACCTOSHUIO JIJIs OIEHKHU KadecTBa THJIMPOBaHus. BHU3Y MEHI0 9TOI IporpamMMbl
HAXOJATC KHOIKK BbIGOpa Maciraba BbiBoja. (puc.21)

4.10 IIporpamma aHa/imn3a KadecTBa m300parkeHuit u (poKycupoBKH

IIporpaMMbl UCIIOIB3YETCsT /IS ITOUCKA TOJIOXKEHUS JIYUInero poKyca TeIeCKOIa IO IOJIYIeHHOM
NOCJIEIOBATETLHOCTH KAJPOB € PasHbIMU 3HadeHusaMEU (okyca (manee — “GoKycupoBouHas moce-
JIOBATETHHOCTD”), & TaKyKe [T OIEHKN KavecTBa M300pasKeHWii (Seeing) 10 BBIOpAHHBIM 3BE37aM
B MHIWBUIya bHOM Kagzpe. [ia Bbi3opa mporpamMmbel ciegyer B merio Exposure control naxkars
kuoniKy TOOLS u B otkpriBmieMcs mento Beibpars PSF-focussing. [Iporpamya takske apromaTu-
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Range for plotting: Shift [arcsec]| 2 ﬂ Time [min] i

Puc. 21: I'pacduk nzmenenus koopauHar rnearpouga. CrupaBa HAa pUCYHKE TTOKA3aHO W3MEHEHUE KO-
OpAVHAT B TE€UYCHHUE TIOC/ICJHETO NHTEPBAJJIa TUANPOBAHUA

YECKHU BBI3BIBAETCS 0 3aBEPIIEHWI0 HAKOIJIEHUs TOCIEI0BATEIBFHOCTH KAJAPOB NP (DOKYCHPOBKE
TETECKOTTA.

Memnto mporpamMmmbr mokazano ua puc.22. Kpome rpadudeckoro okua, rae orobparkaerca aHam-
3upyeMoe n300paxKeHue, OHO COJIEPXKUT CJEIYIONINE KHOIIKU U OKHA!

PATH — MapmipyT K JUPEKTOPUE € H300pasKeHUsIME (M3MEHsIeTC s TIPU 3arpy3Ke HOBBIX (hailyios)

Load File — zarpyska nzobpaskenus jjist anaaunsa (nian s 3aganns HhOKyCHPOBOYHON moce-
JIOBATEJILHOCTH )

PSF model - Beibop Buma aByMepHON QYHKINH, OMUCHIBAIOIIEH n30bpaskenns 38e31: [ayccos-
ckag n npoduias Moddara (110 ymomuannio).

Win - pazmep npsiMOyroBHOTO OKHA B KOTOPOM OYAYT aHAJU3UPOBATHCS 3BE3JIHI.

Single image/Series/IFP - poibop mexky pexkumamu oresku pasmepa PSF o ogHoMy Kajapy
(Single Image) u nouckom Jydinero hokyca 1Mo (HOKYCHPOBOIHON TTOCIEIOBATETHHOCTH KAPOB
(Series). Pexxum IFP Bo MHOrOM anaornyen pexxumy Series, Ho 3/1eCh TOKA3bIBAETCs 3aBUCUMOCTD
nostymupunbl PSE He o1 dokyca Teneckona, a or Homepa kanasia UPII. B srom pexume yrnobHO
CTIeINTH 33 U3MEHEHNEM KadeCTBa M300paKeHnli BHYTPHU TTNKJIa CKAHUPOBAHUSI.

Name - obmas gacTe uMeHu HaityioB B (DOKYCUPOBOYHOI MOCAEIOBATEILHOCTH U B PEXKUME
IFP.

N1, N2 - nomepa (cogepxamumecs B mMeHax HaiijioB) NepBoro M MOCIEJIHENO AHATU3UPYEMBIX
KaJIpOB B BBIOpaHHOI (bOKYCUPOBOYHON OCIe0BaATeIbHOCTH U B pexkume [FP.

EXIT - BbIXoJ U3 TPOTPaMMBI.

4.10.1 Pexxum Single image

Heobxonumo 3arpysuth kegaeMoe m306parkeHne, HABECTH KypCOp Ha 3BE3Jy U HAXKATh MPABYIO
WK JIEBYIO KHONKY MBIMKU. OTKPOeTcss HOBOe OKHO, rje Oymer MOKa3aHO yBeJWIeHHOe M300parKe-
HEE 3Be3JIbl, HAllUCaHbl u3Mepenubie 3Hadernss FWHM Bross pamuyca (r) tanrennuaibaoe (0), a
TaKKE TMOKA3aHbl PAa3pesbl uepe3 m300parkeHune 3Be3/bl BioaAb X U Y, ¢ BIUCAHHON allPOKCUMU-
pytorieit dynakiueit. B nzbexxannn myranuiiel ormeruM, uro FWHM uzmepsiercsi kak pe3yJibrar
JIBYMEPHOH almpoOKCHMAaINN n300paxKkeHns 3Be37bl, a B Kadectse 3Hauennst FWHM(r) ykassiBaer-
sl IOJTYTIIMPUHA BJOJIB TOH och m3obparkenus (Masoi wiam 60boit), KoTopas nanboaee 6IM3Ka K
pajuasbHOMY Hampaiernto, anagornano u FWHM(0) - mnsg npyroii ocu. T.e. Gosbimast u Masast
0OCH PeaJibHOTO U300parkeHuns BOBCE He 00s3aTeIbHO JIeKaT TOYHO BJIOIL HallpaBjaeHuil 7 u 6, xord
xapakTep abeppaluil OITHKNA TAKOB, 9TO pachOKyCUPOBaHHBIE M30DPaXKEHUS 3BE3/Ibl NCKAYKAIOTCS
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PATH |E:IFP\S235Alongslit Load file | PSFmodel |Moffat  ~| Win:[41
EMFPLS2358Nengelithy —image. fis
T T T | T T T | T T T | T I. T | T T |

1000 -

8OO -

B00 —

400

200
Lo 0t
200 400 OO BCO 1000

& Single image ¢ Series " IFP Name: |FOC N NzifE T

Puc. 22: Mento uporpaMmmbl aHaan3a Kadecrsa m3odpaxxenuit u HOKYCHPOBKH

BJIOJTb 9TUX HANPABJICHUN (OTHOCUTE/]BLHO HEHTPA TI0JIst 3PEHMS ).

4.10.2 Pezxum Series

B stom pekmme mipm HaXKaTUM KHOTOK MBITIKK HA BBHIOPAHHON 3BE37€ OTKPOETCS OKHO, re Oyaer
nokazano kak Mensiercs FWHM (pannasnpHoe, TaHTeHIMAJIBHOE U CpEJHee) TIpu cMere (hboKyca Te-
JIECKOTIA, B KaxKj0M Oyjier oTMeueHo Jiydiree 3HadeHune dokyca. BHuzy okorrka Oy/yT MOKa3aHb!
nzobpakeHus BeIOpaHHON 3BE3/bI BO BeexX dailiax (poKycupoBOYHON 1OC/I€10BATETHHOCTH.

[Tpu 3arpyske daiina (load file) nporpamma, B 3aBucHMocTH 0T KOM4YecTBa (BalIoB CO CXO/-
HBIM MMEHEM B JUPEKTOPHUH CaMa yCTAHOBUT 3HadeHUs B okolmKax Name, N1 u N2. IIpu sTtom
nporpamMma 3arpyzkaer B rpaduyeckoe okHo daiis n3 cepeunbl (GOKYCUPOBOYUHON 11OCIIE/I0BATE -
HOCTH, KOTOPBI MOXKET U He COBIIAJIATH € BHIOPAHHBIM.
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4.10.3 Pexum IFP

B stom pexknme mipy HaXKaTHM KHOTOK MBINIKKA HA BBHIOPAHHON 3BE37€ OTKPOETCS OKHO, re Oyaer
nokazano Kak mensercs FWHM (pajawanbhoe, TaHTeHIMAIBHOE W CPEJIHEE) HA KaJpax, CHATHIX B
paznanunbix kanajgax UPII, Beigessis NyHKTUPHBIMY JIMHUSIMHA TOCJACTHIOI CHATYIO SKCIIO3UIIIIO

Awanormano pexkumy Series, npu 3arpyske daiina (load file) nporpamma, B 3aBucumocTn o
nmenw daiina (1 KonmmgecTsa HaiijioB co CXOTHBIM UMEHEM B IMPEKTOPUH) CAMa YCTAHOBUT 3HAUCHUST
B okomkax Name, N1 u N2.

4.11 IlakeTHbIil pexkuM ynpasJieHus IIpudopom

TTakerwbifi pekuMm ympasjieHus TPUOOPOM HUCHOJB3YETCHd B TEX CAyYadx, KOTJA TP HAOIIOIe-
HUsIX 0ObeKTa TpebyeTcs I0C/eI0BaATEIbHOE MEPEKJIIOUEHNE Typesel, CMeIleHrne TeJTeCKOna WIn
BBOJI/ BBIBOJ| LIOJISIPU3AIMOHHBIX jeMeHToB. Ha Bpemsi paborsl makera MOUYT ObITh W3MEHEHBI Iia-
paMeTphbl SKCIO3UNUHU (BEIUINHA HKCIO3UINN, CKOPOCTh CIMTHIBAHUA M YCHJICHUE) I KayKI0TO
THIIA W300PaxkKeHusd, KOTOPbIE BOCCTAHABIUBAIOTCH 110CJ€ OKOHYaHud paborel nakera. [laker mpes-
crapjiger u3 cebgd TeKCTOBbI (haiiy ¢ pacuiupenneM .bat, KOTOPbIi Py 3aIyCKe UHTEPIIPETUPYETCs
cucTeMoil yrpasJeHus npubopa.

4.11.1 IlIpaBmija 3amoJiHeHUs IIaKeTa

[set] - HavyaJo0 3alOoJjHEHNS HAYAJbHHX yCTAHOBOK;
[binX=N] - cxatue(binning) mo ocm X, sHauenumsa N=1,2,4,8;
[binY=N] - cxatre (binning) mo ocm Y, sHauemua N=1,2,4,8;

[x=Xmin,Xmax] - MHHUMANbLHOE M MaKCHMAJIbHOE 3HAYEeHWE KOODPZUHATH
CYNTHBAHUA, IejbHe Yucyia Xfmin > 1,
Xmax < (dopmar CCD mo X)/binX;

[y=Ymin,Ymax] - MumHuUManbHOE M MAKCHMANbHOE 3HAYEHHE KOOPAUHATH

CUNTHBAHUA, IIejible 4Yucyia Ymin > 1,
Ymax < (¢opmar CCD mo Y)/binY;
[imagetype=[exp], [gain], [rate] - imagetype, 3HaueHusa:
(obj,neon,flat,eta,bias)

gain - ycumerme, sHadenums (low,high)
rate - ckopocTb cuumThBauua (slow,norm,fast)
exXp - 3KCmo3muus, Cexk (Iesoe ducio)

(;] Havano KoMMeHTapus (CTpOKa UTHOPHPYETCH NpH

apanuse maxeTa);

[TPUMEYAHUE : 1.Ecmu set He yxasaH, TO BCe CTpPOKm m0 begin
UTHOPUPYWTCA. B 3TOM Ciydae mapaMeTph CHUTHBAHUA
pna CCD pasmm ycTtaHoBieHHnM B FRAME PROPERTIES

2.Ecnm set ykasaH, BCe yKa3aHHHE IIapaMeTpH.
cunTeBarng CCD yCcTaHAaBIMBAKNTCA HA BPEMS BHIIOJHEHUA

IIaKeTa.

begin HAYaJ0 HCHIOJHAEMHX CTPOK IaKeTa;

CUHTAKCUC WCIIOJIHSEMON CTPOKU:
imagetype [exp=E] [filter=name] [angle=N] [L/4=N] [dX=N] [dY=N]
imagetype - THI 3KCHIO3HIWM, 3HAYCHUSA obj,neon,flat,eta,bias

exp=E - skcmosunua E B CexyHzax nnda 3amaHHOTO THIA
n3obpaxenusa (uenmoe umczno). Ecnm He ykasama, TO
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IpUHUMAeTCsS pPaBHOR ycTaHOBIeHHO# mubo B makeTe,
nu6o B Memn FRAME PROPERTIES;

filter=name -

uMg punabTpa (string) B COOTBETCTBUE CO CIMCKOM

¢uneTpoB B oxee FILTER nmamemnn ynpasnerus
PELyKTOpOM;

angle=N -

yTOnm ImOBOpOTa amammsaTopa, N mpmHmMaeT 3HadeHms O

unn 45. lcnonp3yeTca B NONAPU3ANUOHHOM pEXHME.
Ecnun angle ykasad, TO IepeJ HavwajaoM SKIIO3HUIUHN
aHAJIM3AaTOp YCTAHABIMBAETCH HA 3aTAHHHIE yTOMN;

L/4=N -

yKasaTenb BBOZA B Ny4ok lambda/4 nmmacTuHH.

cnonp3yeTca B mOMSpu3anuOHHOM pexmMe. Ecmm N=0,
TO WIacCTHHA BHBenmeHa, N=1 - BBemexa;

dX=N -

BeJIMYMHA CMEMEHNA IOmepek menn B kaHamax CCD.

llepen HaYanmoM 3IKCIO3UINK CMENAET NO3ULNK NOJXel

TUOVPOBAHUSA M TEJECKOI OTHOCHTEJBHO IIOCJIEemHeH
3KCIO3UIIUY ;

dy=N -

BeJIMYWHA CMEleHWs BIOJb menu B KaxHajgax CCD.

llepen HavanmoM 3KCHIO3ULINK CMENAET NO3ULNK OJel

TUOVPOBAHUA U TEJIeCKOI OTHOCUTEJBHO nocnenHeﬁ

9KCIIO3UIUY ;

end ; KOHeIl

1. CmexkTpw

set

binX=1

binY=1

x=1,2068
y=400,600
0bj=300,norm,high
neon=10,fast,low
flat=3,norm,high
bias=norm,high
begin

obj

obj dY=80

obj dY=-80

obj dY=80

neon

flat

flat

bias

bias

end

set

[TPUMEPH :

binX=2
binY=2
bias=fast,low
obj=fast,low

begin

obj
obj
obj
obj
obj
obj
obj
obj
obj
bias
bias
end

exp=60
exp=40
exp=30
exp=60
exp=40
exp=30
exp=60
exp=40
exp=30

2. llpamele usobpaxeHus

filter=B
filter=vV
filter=R
filter=B
filter=V
filter=R
filter=B
filter=vV
filter=R

HCIIONHAEMEX CTPOK B IIaKeTe

3. CIeKTpONONApUMETPU

dX=30

dY=-30

set

binX=1

binY=1

x=1,2068
y=750,1240
bias=norm,high
obj=600,norm,high
neon=60,fast,low
flat=30,norm,high
begin

obj angle=0

obj angle=45

obj angle=45 L/4=1
obj angle=0

obj angle=0 L/4=0
obj angle=45

neon angle=45
neon angle=0

flat angle=0

flat angle=45
bias

bias

end
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4.11.2 PejakTupoBaHMe NaKeTa U €ro 3alryckK

Jlst perak THPOBAHUS TIAKETa B MEHIO YIIPABICHUS IKCIO3uMmeil HyKHO HaxKaTh kHonky TOOLS
u Beibpars onmuio Edit BATCH-file. Ilocne Boibopa Heobxoanmoro gaiiia 0TpeIakKTAPOBATD €ro.
Jlna 3amyck makeTa, cjeyeT BHaYaje YCTAHOBUTHL B MEHIO BhIOOpa THMa skcmosuiuu batch u
nocyie sroro HaxkaTh LOAD. Bribpas makernsrit ¢dhaits, 3arpy3uTh ero. B OKHE 3JeKTPOHHOTO KYP-
HaJIa TOSBUTCsS COOOITIEHNE O 3arpy3Ke makeTa. ¥ 0eIuBIIKUCH, 9TO 3arpyKeH HeoOXommmblii daita
naxarh Ha KHonky START. ITpu ncronrennn nakera Oy/eT MpOUCXOAUTh aBTOMATUYECKOE YBEJIN-
ueHne HOMepoB aiyioB. st ocranoBku paboThl akera HYXKHO HaxkaTb Ha KHONKy STOP.

5 IloaroroBka SCORPIO k Haba0a0eHNAM

5.1 VYcramoska SCORPIO Ha Tejseckore

C momormpio KpaH-6agku B crakaH nepsuaaoro ¢okyca (CII®) ycramasmmBarorcs miardopma-
aJIanTep, 3aTeM — PeAYKTOPOM CBETOCHU/IbI. I[0BOPOTHBIM CTOM MOJTKEH OBITH MPU 9TOM YCTAHOBJIEH
B moaoxenne P ~ 220°. UnaTerpupyomas chepa ¢ KATUOPOBOYHBIMY JAMIIAMH 3aKPEIISETCs Ha
miaTgopMe Mocje yCTaHOBKH MOC/eHel Ha ToBOpoTHOM crojie. Ha pegykrope ykpermisercs [13C-
KaMepa ¢ KoHTpoJuiepoM. Ecu miranupytorcs nabsronars ¢ UPIL To ornesnsro B CIIO 3akperuis-
erca kKouTposiep CS100. Bemosastorcs B3aumubie coepunenns ycrpoiicrs SCORPIO: kabens nu-
rarus "miardopma-peykrop kabess COM-nopros "mwiardopma-peaykrop kabesu "nuranue yramit
- wiargopma Kabeab "uuranue TV - mwrardgopma "korarposutep CS100 - UOIT". TTonkirouenne 113C
OCYITIECTBJISIETCS COTJIACHO YCTAHOBJIEHHOMY TOPSIAKY. JleKyPHBIM WHKEHEPOM BBITIOJHSIOTCS BCE
Heobxomumbie coequaennst B CII®, KOMMyTHPYIOTCS HEOOXOUMbIE JMHUK CBA3M C AIlNapaTHOM.
O6wrano ympasaeane SCORPIO monkmouaercs k mocaesoareabromy mopry COM3, a ynpasienue
korTpostepom — UPIT x mopry COM1 xommbioTepa LENA.

Hoakarovenne jimHuii yrpaBjieHUs MTPOU3BOJUTHCA TOJbKO K BBIK/ITIOYEHHOMY KOM-
ObIOTEPY, BO N30€KAHUU MMOBPEXKACHUN YIIPABIAIONINX MOPTOB.

Jlasee BRAIOYAIOT TYMOIEPHI TOJAYN MTHTAHNS HA PEIYKTOPE CBETOCHUIIBI, MIAT(OpMe-aIanTepe,
TV-tiogcmorpe, 60kax nutanus u KoHTpossiepa [13C. Tlpu HeoOXOAMMOCTH BKIOYAIOT THUTAHUE
W Ha MHOTOIMESeBOM 6yioKe. BRIIOUAOT yIpaBasIONU KOMIBIOTED TJ€ 3arpyKaioT MPOTPaMMy
yupasjenus u cbopa. Ilposepka patorocnocobroctn ysaos SCORPIO kiatouaer B cebs.

e TectupoBanue peaykropa u miaardopmsl. /s sroro 3anyckaercs nporpamva REMOTE
(nkonka Ha pabouem crose). Eciu mpubop mogkmoden mpaBubHO, TO MPOrPaMMa HOPMAIbLHO
3arpyzKaercs, WHAYe BBIBOJAUTHCS COOOIIEHHe 06 OMUOKN (OTCYTCTBUE CBSI3U C TIOPTOM).

o TecTtupoBanue moacMoTpa B okne ynpas/eHus ruupOBAHUEM ITPOBEPIETCS TMPUCYTCTBUE
Ha n300paKeHnUU I0/ICBEYEHHOr0 KPeCTa HUTEIA.

e TecrupoBanmue cucrembl c6opa. Ybenurwsesi, uto cepsep yrnpasienus [[3C(CCDserv)
zarpyken. Jlasee mpousBoguTcd wHUNMaan3anusg kouTposiepa [183C HaxaTwem K/IaBUITH
initialization CCD B mento ynpas/ienus 3xcinosuiiusiMvu. [Ipu 3aTeMHEHHOM MOJIKYIIOJIBHOM
nomerrennn, gaeaatorca npobubie Hakomnerns BIAS nw DARK. Hopmassssiit ypoens BIAS
coctasaster 50-60 exmaun, ADU g [13C TK1024 u 95-105 equnun ADU nna EEV-42-40.
BHa‘{eHI/IH niyMa CUHUTBIBAHUA W TEMHOBOT'O TOKa JOJI2KHBI COOTBETCTBOBATHL 3adABJICHHBIM B
TabJmie 2

5.2 VYcranoBka cBeTOPUIBTPOB B TypeJju

1. CHMMaeTcst KPBIMKA JFOKA YCTAHOBKU CBETOMUIBTPOB (MPUKUMHBIE BUHTHI MTOJHOCTHIO HE
BBIKDYYHBATH!)
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2. g ycranoBku Typeiu B TpebyeMmoe ITOJIOKEHUE ee IIJIABHO M AKKYPATHO TTOBOPAYNBAIOT
PYKO#i TI0 4acoBoii cTpesike (B CTOPOHY yBEIWYEHU HOMEPOB mo3uiuii (puibTpos). 3ampaBka,
GunbpTPoB B Typesib 1 TPOU3BOIUTCS TOJIBKO €CJIN HYJIEBAS MO3UIUs B TYPEJIU 2 COBIATAET C
JIIOKOM.

3. Bumr #a ¢punprpocvemunke “APTYMEHT” orkpyduBaeTcst IpOTHB YaCOBOH CTpenKkn, (pUabTp
HaJdeBacTCAd Ha CbI/LHprOC'beMHI/IK " 3aKUMaAECTCA BUHTOM. q)I/IJTprOC’beMHI/IK BBOOAUTCA B Te-
KyIIee OTBEPCTHE HA TYyPeIH TaK, 4T0OBI BBICTYIIBI HA Ompase (QUILTPA MOTAJU B TIPOPE3U HA,
TYpeJIM ¥ TIOBOPAYUBAETCS TPOTUB JaCOBOI CTPEIKH J0 YIIOpa. 3aTeM BUHT (DUIBTOCHEMHUKA,
OTKUMAETCST ¥ PUIBTPOCHEMHIK U3BJICKAETCS.

4. Kpsimka Jiioka ycraHaBAnBaeTCs Ha MECTO.

5. B mporpamMy yrpaBieHus 3aHOCATCA HAa3BaHUS (DUILTPOB, YCTAHOBJIECHHBIX B COOTBETCTBYIO-
mue nosutn Typeseii (aepe3 menio SET CONFIG, cm rasy 4.4.3).

Hysnesbre mosuium Ha 0benx Typesigax MTOAKHBI ObITH CBODOIHBIE UTO ObI TpK HAOIIOAEHUIX MOTJIH
HCIIOJIB30BATHCS BCE YCTAHOBJIEHHBIE CBETOMUIBTPHI, IIeJIH, MACKH U TIP.

5.3 VYcraHOBKa ANCOEPTrUPYIOIINX 3JIEMEHTOB

Ob1riee 3aMevanne: Ha3BaHUE JINCIEPTUPYIONINX SJEMEHTOB 3aHOCATCI B IIPOTPAMMY yIIPaBJIEHUS
gepe3 mMernio SET CONFIG, cm rurasy 4.4.3.

5.3.1 HN®II

Ha xaperke mucneprupyromux 3jiemenToB DIl ycranasaupaoT Toabko Korga mosuiius 0" BbI-
BEJIEHA U3 KOJTMMUPOBAHHOTO TIyYKa (MIPM 9TOM OHA TOMAIAeT B y90K toctuposku Padbpu-Tlepo).
N DII 3axpenasioT Ha KapeTKe ¢ MOMOIMIBIO 3-X TOPIIEBLIX BUHTOB, CO CTOPOHBI ChLeMHOM M30Upy-
fortelt mpokaagku. B pazbembr na xopryce UDII BeraBagiorca kabean, WayIue 0T KOHTPOLIEPA
CS100 Queensgate. Ilpu HeobxomumocTn (ec/i HyzKHO OCBOOOIUTD OJHY W3 MO3UINI Ha KapeTke, He
orkouast U®IT or kouTpO/LIEpPa) YKE MOAKIIOUYEHHBIN HHTEPHEPOMETD MOXKHO CHATH ¢ KAPETKH
U 3aKPENuTh BHYTPHU CIEKTporpada ¢ MOMOIIbI0 CIEIUAIbHOTO IPUKUMHOIO0 BIHHTA.

5.3.2 TI'pusmbl

Ounpasa ¢ rpusmoil 3akperisiercd Ha Kaperke B rnozuuuu "1" nprkumbbiv BuaTOoM. IIpeapapu-
TeJIbHO HEeoOX0 MO yOEeIUThCS B TOM, UTO I'DHU3Ma B OIIpAaBE Pa3BEPHYTa B TpebyeMmoe IOJI0KEHUE,
B 3aBUCHMMOCTH OT BbIODAHHOIO pexkuma HabJoeHuil, B coorBercTBuu ¢ puckamu "Multislit" win

"Slit".

5.4 Hacrpoiika narepdpepomerpa ®Pabpu-Ilepo

Ilepen HabIIOMEHUAME KEJIATEILHO B T€IEHNE OAHOr0 Jaca mpoaysarh UPII cyxum a30ToM ¢ 1menio
OYUCTKHN OT BOJAHBIX ITapPOB. Z[.HH 9TOT'0 IIPpUMEHACTCA CIleInaJ/JIbHasd HaCadKa C HarpeBaTejieM, KO-
TOpast 3aKpeIuisieTcs Ha cocye lproapa u HOJKII0IaeTCss K UCTOYHUKY MUTaHus (Hampszxkenue 2-4
B). dns nacrpoiikn yake noakaouenHoro UPIT HeobX0muMo BEIBECTH €0 W3 MYYKa, OTKPBITH OHOKO-
BYIO KPBIIIKY PEYKTOPA, HEOHOBYIO IOCTUPOBOYHYTO JIAMITY CABUHYTH Ha cebst 0 yrmopa (mpu 3ToM
oHa 3axkuraercsi). UuTepdepeHnonnbie KoIbiia OT JaMIIbl HAOIIOIAI0TCS BU3YATBHO, Y€pe3 THaro-
HaJabHOE 3epKasio. JlambHelmas HacTPOKa ITATOHA TPOU3BOANTCA COTJIACHO WHCTPYKIWH (PUpMBbI-
M3TOTOBUTEJS.
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5.5 VYcranoBka npasuabHOil opuenTanun [13C

Matrpuna I13C gosxHa ObITH pa3BepHYTa TaK, 4TOOBl W300PAXKEHUE IIEJIU COBIIAJIAJI0 C HAIIPABJIE-
auem "Y'". IIpu 9TOM HampaBIeHne AUCIEPCHU MOJKHO COBIAIATh ¢ Hampasgenunem "X'" ma [13C B
pexume "mauanHas mens'" u ¢ Hanpasaenuem "Y' pexxume "multislit". Ecau ucnonssyercs yuu-
BepcasbHbII mocagounbiit duaner, To 1I3C 06b1vHO He TpebyeT JOMOJHUTEIBHBIX PA3BOPOTOB U
ycTaHaBauBaeTcsa ¢ TpebyeMoit TounocTeio. Ecnn xe kamepa II3C cuumanacs ¢ dbaanna, 1o #Heob-
XO/IIMa JOTOJHUTEIbHAS IOCTUPOBKaA. B roboM caydae, Tpebyercst npoBepuTh opuenTaiuio 113C,
[0JIy B H306pazkeHue men, noacsedensoi samnoil "NEON" uin "FLAT"Eciu pasHOCTb KOOpIH-
varbl "X" GapuueHTpoB BepXHEro U HUXKHEro KOHIOB M300parkeHus Ieau npesbimaer 1-1.5 nouk-
censt — HeobxomuMo akkyparHo nosepuyTh 113C Bo duraniie, npesBapuTebHO 0caabuB MPUKUMHBIE
BUHTDBI .

J11s1 KOHTpOJIST pa3BOpOTa IPU3MBI B CBOeit ompase, moaydator cmekTp "FLAT" sBoms multislit
U JIMHHYO 111es1b ). [0 pesysbratamM m3MepeHns KoopuHaT GAPUIEHTPOB JIMHU B CIIEKTPE KOHTPO-
JINPYIOT HAIpaBJjieHue juciiepcun: Brojb ocu "X" B pexxnme "mimanasa mens" win Baoss ocu "Y"
Iy HAb IIoIennii ¢ MHOTOIIE/IeBbIM 010KOM. [Ipn HEODXOmMMOCTH, TPU3MY TTOBOPAYUBAIOT B OIIPABE,
[pPEeJIBAPUTE/ILHO OTBEPHYB KPENEeXKHBIN TOPIEBOI BUHT B €€ OCHOBAaHUH.

5.6 PokycumpoBKa KaMePHI

Wszmenenust remmiepaTypbl TpubOpa IPU SKCILIYATAIINN B JUAlla30He TeMiepaTyp or -15 10 +25°C
) IPAKTUIECKN He TPUBOAAT K 3aMETHON PachOKYyCUPOBKE CUCTEMBI, T.€. TPeOyeMble M3MEHEHUS OT-
cuera hoxyca kamepsl He npesbimaiT 0.1 mum. [losromy dokycnpoBKy KaMepbl HEOOXOIUMO BBITIOJI-
HSTH TOJBKO €CJIM MIPOU3BOAMIAch pa3bopka Kopiyca mpudopa, uiin IOBOPAUNBAIUCEH IOCTUPOBOYHBIE
BUHTHI Ha Kpyre ycranoBku [13C-kamepsr.

JIs1 TOMCKA TIOTOKEHUST HAMIYIIero POKyCa KaMephl Ha KAPETKe INCIEPCEPOB 3aKPEILITeTC T
WU®II, B Typesas 1 ycraHaBIuBaeTCs Y3KUil ¢BeTOMUABTD, BPE3AOIIUil OHY JUHUI B CIEKTPE Ka-
mubposounoit mammbt NEON ( manpumvep IFP661, 480, wau #81). PeaykTop mepeBouTcsd B pexuM
m3obpakenuii ¢ UOII (SCORPIO MODES=IFP). Inst hokycupoBKr HEOGXOIMMO Oy IUTH CEPHIO
3 8-10 mzobpaxkenmnit maTepdepertmonabix Kosern or MPTI, ocsermaeMoro KaanudpoBOUHONR JTAMITOMN
NEON, juist pasjinaabix 3HaUeHUil PoKyca KaMepbl, KOTOPhI M3MEHHAETCs C TOMOIIBI) MUKPOMET-
PUYIEeCKOro BHUHTA.

Awmanmus3 mosyueHHBIX M300parKeHWi TPOBOIUTCS ¢ MOMOIIBIO MeHst Tools/Camera focussing
[lporpaMMa wm3MepsieT OTHOWEHWE DPACCTOAHUS MEXAY COCeZHMMM KoabnaMu k ux nonyuupuxe (Finesse).
MaxcuManpHOe 3HAYeHWE 3TOH BeJWYWHL COOTBETCTBYET IOJIOXEHWD JIydmero Goryca

5.7 PokycmpoBKa KOJLJINMATOPa

[loCKONMBKY KMCHONB3yeMble CBETOQMIBLTPH KMENT Pa3JIMYHYyK TONMUHY, TO M COOTBETCTBYWT DPa3JIUYHLE
cvMemenus ¢oxyca. B SCORPIO omopHEM ABIAETCA Takoe NOJNOXeHME QOKyca, IpH KOTOPOM doranbHAS
IJIOCKOCTb KONJIMMATOpa COBIANAET C NONOXEHMEM WeNu COeKTporpada. ITO 3HAUEHUWE 3aHOCUTCSI

B mporpamMy yupasieHus (Fy;:) u Opr BBefeHMH B NyY0K CBETOGUILTPOB GOKyC KOIIUMATOPA
aBTOMATHYECKY U3MEHSeTCsS OTHOCUTeNbHO 3HaueHus [y, (mompobmee cM. rmasy 2.4).

1. ®oxyCmMpOBKYy MOXHO IPOBOZWUTHL KaK II0 M300paxXeHMo mMENU, TaK KM IO KaIHOPOBOYHOMY CIEKTDPY.

YcTanoBKa KOHQurypanmm cunekTporpadpa nns Habmomenns m3obpaxkeHns KamubpOBOYHOTO CIEKTpA:
Observing Modes=Long slit/Image, SCORPIO MODES=SLIT SPECTRA. Jlu6o B TeCTOBOM pEeXuMe
(Observing Modes=TEST) ycramoBurb Wheel#l=slit, Wheel#2=hole, PUPIL=grism.

YcTanoBka koHQUrypanuu cruexTporpaba ana Habmomenus n3obpaxeHud WEIH:

Ecnn Ha kKapeTKe [UCIEPCEpOB YCTAHOBIEHA rpu3Ma (MIM KapeTKa NyCTad) TO IIEPEXOAUM
B pexuM Observing Modes=Long slit/Image. [lamee ycTamasnmsaeM SCORPIO MODES=SLIT IMAGE
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(filter=hole). Jlubo B TecToBoM pexuMe (Observing Modes=TEST) ycTamoBuTb Wheel#l=slit,
Wheel#2=hole, PUPIL=hole.

Ecau Ha kapemke Oucnepcepoe cmoum HPI mo gokycuposky caedyem
npousdeodume MoAbLKO UCNOAL3YA mecmossiil pexum!

2. B memw EXPOSURE CONTROL BmbpaTp Tun 3KCmosunum - neon, BpeMa 3kcmo3unuu 10-60 cex
Insa HabmomeHuit CuexTpoB (B 3aBHCHMOCTH OT THIA TPHU3MH), g HabmomeHus u3obpaxenus
menu 3xcno3unusa - 0.5-1 cex GAIN=low, RATE=fast, BinX=1, BinY=2 gna doxycupoBkum
mo meHTpy noxad: Region, X1=1, X2=2048, Y1=400, Y2=600.

3. maxaTh KHONKYy focusing, B oTkpmBmeMcs MeHw BhbpaTb: SCORPIO/Telescope=SCORPIO. Jamee
3amaTh OWANasOH M WAar u3MeHeHud Qoxyca, 3HAYEHHA IO yMondaHuw: start value focus=6,

final value focus=9, increment focus=0.25 xax mpaBumo XOpOWO NOLXOLAT, HO IpU HEOOXOZUMOC

UX MOXHO CMeHHTBH. Position along slit - KoopzumaTra Y BROZMB KOTOpOH# 6yAyT IPOBOAUTHCSH
u3MepeHus, o6bnuHo=100 (gna ¢parmMenTa BHCOTOE 200 NUKCENOB)

4. Haxats RUN. Ilporpamma ycramaemmpaeT $PoKyC KoammMaropa B O, a 3aTeM IPOM3BOIUT CEPHI
SKCIO3ULUE C 3afaHHHMU 3HAYEHUAMM QOKyCa, STH SKCIO3UINM He COXpaHAlnTca (Tak Kak
IUMYyTCA B (I)aﬁJI C OOHHM I TeM Xe I/IMeHeM) . llocne BHIOJHEHUS BCeX BKCHOBI/ILII/II'jI OTKpHIBAETCA
okHo mporpammsl GhostView ¢ PS-dafinomM, comepxammM GOKYCHPOBOYUHYI KPUBYI C OTMEYEHHEHM
3HAYEeHHeM JIydmero Qoxyca

5. Tllony4yeHHyn BenMYMHY Jaydmero doxyca HeobxoIuMO 3aHECTH B IapaMeTpH KoHburypanum npubdopa:
Observing Modes=TEST->SET CONFIG->FOCUS/Long Slit.

Ecau ¢ mypeau YCMAHOBAEHO HECKOAbKO yenel Pa3HOU WUPUHL, MO
dokycuposry koanumamopa HalO 8bINOAHAMbL OASL KaKOOU U3 HUT, NOAYYEHHbIE
3HAYEHUR Porycos sanucame & KYypHai. B npoyecce cnekmpansHuT
Habawdenuli npu Heobxzodumocmu cmenst ‘mekyuyeld yeau’’ Heobzodum solmu 6
konpuzypayuonroe Menro (Observing Modes=TEST->SET CONFIG) u 8 noae
Long slit ykasame 3nHavenue goryca 0af 6uibPAHHOL WeAl, & Makke NO3UYUL
8 nepeoil mypeasu, 6 Komopol sma wyeab HaToOUmMCA.

6 Ilopamok mHabmoaeHuii co SCORPIO na BTA B pexxume ynaJjieH-
HOI'O JIOCTYIa

6.1 OOmmue 3amMedaHusa

[lpu6op SCORPIO ympasmseTcs depe3 ycTaHoBieHHbe B Cll® mpoMbmmmeHHbe KOMIBIOTEDH lena.sao.ru
(cobcTBenHO ympaBneHue npubopoM) u rare.sao.ru (yIpaBieHHe THAUPOBaHUEM). Bca ammapaTypa
(cmekTporpad, oba kommbwTepa, I13C, xoHTpomnep UPI) BRINLUEHH B CETb 3NEKTPONUTAHUS Uepes
LUCTAHIWOHHO YIPaBIAeMyl PO3eTKy. YUpaBieHWe NWTAaHuWeM - depe3 caiT http://pfpower.sao.ru/
(IP: 192.168.3.45, user:*, password: *), a gmamee Device Manager/Control.

Bca paboTa ¢ cepBepoM tb (MOHTHpOBKA AUCKOB, YTEHHE NapaMeTpPOB TeJeCKOla) BeAeTCH
oz moxb3obaTeneM scorpio (pass:Parobssco). B windows-ceTm 3TOMy HOJNIB30BATENN COOTBETCTBYET
KaTaymor scorpio_telescope, a B Linux 3T0 tb.sao.ru:/Users/scorpio

6.2 TIloaroroBka kommbioTepoB (K. 505 pabkopiyca)

1. Linux-xommbloTep robsl - ynpaBneHue TeNeCKOIOM, KOHTPOIbL IIOTOIM.
(user: obs; password:Parobssco).
llocne BxXOZa B CHCTeMy HEOOXOIMMO 3alyCTUTb uHTepdeiic omepaTropa Bta_oper u BBECTH



49

IapoJb Ha YIPaBIeHHE TEJIeCKONOM. KpaTkad HOCIENOBATEIbHOCTb KOMAHJ IO YIPABICHUD
TeneckonoM (mogpobmee, cmM. "UecTpykuumwo mo pabore c mHTepdelicom omeparopa YBK BTA"):

e "CTOM"=-"F3"("Onepauuu/Hasemenve no BBemenHsmM")=-"IIYCK".

e Jlna HaBememuws ma All Hamo BMecTo F3 maxaTes "F8"('"Omepanwu/HaBememuwe Ha rHe3zo'")

2. Windows-xoMumboTep robs2 - ympasmenue mpubopoM (uepes lena.sao.ru).
(user: obs; password:saoobs).
llocme Bxoma B cucTeMmy, Heobxommmo 3amycTuTb NetOp Remote Control (mxomka "Guest"
Ha paboueM cToze, majee BHCTaBuTh Name:lena u Haxars Connect (password:Scorpio_MPFS).
llocne coefuHeHWd C yAajeHHHM KoMubloTepoM lena (user: obs; password:Parobssco) Ha
HeM OOJIXHH OHTBL 3aUymEHH:

e Cerenoit muck (G:\\tb\scorpio_telescop) MOETHPyeTCH ABTOMATHUYECKH NPE BXOZLE
B OIepanuoHHYyL cucTeMy (ecam tb 6ymeT 3ampammuBaTh Naposib, BBECTH USEr:scorpio,
pass: Parobssco).

e [I[porpaMma ymupasBleruns npubopoM - HMKOHKa Ha pabouem crome SCORPIO.

o Cepep paborm ¢ II3C CCDserv - co3maeT WKOHKY B JIEBOM HHUXHEM YIJy 3KpaHa, OOHYHO
aBTOMATHYECKM 3aTPyXaeTcs BMeCTe C 0D0JodYKO¥ ympaBjexus (cM Bbme. )

3. Windows-xoMumbioTep robs3 - ympaBienue ruzupoBarueM (Uepes rare.sao.ru).
Mocmennee BpeMa yYacCTHWIMCh NPOOGIEMH C IPOTPaMMOil TmAMpOBaHuS mpu paboTe rare mog
nmosb3oBaTeneM obs. [loxa mpobiemMa He pelleHa, IIA HOPMAIBHOHM paboTh CIenyeT 3aXOIUTh
non apmuHECTpaTopoM! [locie Bxoza B cucTeMmy, 3amycTuTh NetOp Remote Control (mxomka
"Guest" Ha paboueM cTole, MHOTZA OHA NPAYETCH B IpPaBOM HUXHEM YIJIy), Aajlee BHCTaBUTh
Name:rare u HaxaTb Connect (password:Scorpio_MPFS). Ilocne COeIUHEHUS C YZLANEHHHM
xomnepTepoM rare (user: obs; password:Parobssco) Ha HeM HomXHH OHTH 3aNYLEHH:

e Cerennie mucku (D:\\lena\D u H:\\tb\scorpio_telescop) MOHTHpyeTCS aBTOMATUYECKU
IIpn BXOOLE B CHCTEMY.

e CepBep ympaBmeHus TeneckomoM (controlBTA), aBToMaTwyecCKu 3amyCKaeTCH IPU BXOZLE
B ONlepanuoHHyL cucTeMy. [lpu aToM controlBTA oTkpeBaeT oxHo DOS-mpunmoxemwuii.
llpr HeobxOZMMOCTH, HNPOTpaMMy MOXHO NePEe3anyCTUTh (IpeZBApPHTENbHO 3aKpHB) KIUKHYB
WKOHKY Ha pabodeM cToIe.

e IDL-mpumoxekue control_pf2 And mepeCHIKE KOpPpeKuuil Ha Teneckon (MKoHKA Ha paboueM
cTose, OOHYHO 3ArpyXaeTCs ABTOMATHYECKH [IPK BXOHE B ONEPALUOHHYO CUCTEMY)

e muTepdedic paboTH ¢ rummoM: mKOEKa Ha pabouem crome ViewTV

o UmTepdeiic ympasmerma rupupywme# [13C: mromka Ha pabouem cTone N748_v105

6.3 VYmnpasaenue rugupyorreit [I3C

B mexabpe 2010 crapmit TV-mozcMoTp 6l 3aMeHeH Ha HOBYL cucTemy ¢ [I3C marpumeii. Hobmi
IOAZCMOTP IO3BONAET YBEPEHHO THIWPOBAThH 10 6omee cnabeM obbekTaM. UpHEHTHPOBOYHO, QOTOMETPHUECK
npenes yaydlujacda Ha 1 3B. BEJIMYHNHY, TOYHbIE HN3MEPEHHA IIOKa IIPOBECTH HE yAaloCh, B CBA3HU

C OoTCyTCcTBHMEM HopManbHO# moroms. OTobpaxaeMas KapTHHKA HECKONBKO OTIMYAeTCS OT TOH,

YTO ZaBajl CTapHM IOLCMOTD. YIPaBieHME IIOLCMOTPOM CeHduac HNPOM3BOAUTCH M3 OTLEIbHOHM IPOTPAMME,
3amyckaeMoit oT mkoHKu N748v1.05 ma paboueM cTone rare.sao.ru. TaM JOBOJIBHO MHOTO IapaMeTpOB,
PEKOMEHIYIOTCS Te HACTPOMKHM, YTO IOKa3aHs Ha puUCyHKe 23. Ecam curHan CIMINKOM CHJIBbHBIR

(sipxas 3Be3Za-CTAHZAPT X T.I.) - PEKOMEHLYEeTCH yMEHbUMTL napaMeTps "Ycumexme" wu "Houmoi
pexuM". Ecmm curHam cnabeii - ycTaHoBETb "Vcumenme'=max (+23.9 dB), a mapaMeTp yMHOXEHHUS
"Hounoil pexuM'" MOXHO YBENMYHTH, HO HE CJIMIKOM CHNbHO (peKOMEHZyeMsH guamas3oH: 2-8),

TaK KaK KHHadYe CIHIKOM 3aMeIIAeTCsS JacTOTa OTOOpaKeHHud.
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N748 v1.05

CUMTATE HACTPOMHKH |

JKcno3uuMa

Ji ABTO

YcuneHue

Iij +23.9dB

NaMMa KoppekyMs
045 « 0.7 1

YeTKoCTb

| +100%

Tutpw
" Auto © ON & OFF

3arpyzuThs Kanp

Cron kanp

[ ABTO CcTON

HouHo# pexum
[ ABTO nonA

[ ABTD NHUKCE N

l_J w2

[ ABTD CTPOKM

— [ x2

[ Bupeo Tecr

[ KoHntpactop
[ BLC
[ Interlacing

COM Font
coM? | RS5485

9600 ~| |

Fort $92+%01+$93

[ Anpec

Puc.

23: Mento ynpasjenus mapamerpamu rugupytorreii [13C
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6.4 3ameuanue o0 cb0e YTeHUs MApPaMETPOB TEJECKOIIa

[lpz 3arpyske xomubioTepa LENA uHMImEpyeTCs 3amyCK IpOTpaMMb CO3JaHusd ¢aiima IapaMeTpoB
Temeckoma bta_write =a tb.sao.ru. Ozmako, ecmm cepsep tb.sao.ru mepesarpyxancda, HIH

Ha HeM IpOM3OmeJNl Cepbe3HHil C60#, TO OOHOBIEHHbHE IapaMeTph TeJIeCKOIla IepPeCTanT 3aHOCUTCS
B fits-manky um mporpammy Ha LENA crmemyeT mepesamyCTuTb. JTO MOXHO CIeJaTh JIOHM M3 Tpex
crocobos:

1. KnukayTh Ha WKOHKYy bta_write xa pabouem crTome LENA
2. HampsmMyw samycTuTb makeT d:\scorpio.cfg\bta_write.bat

3. Tyno mepesarpysuTh koMuboTep LENA.

6.5 IlpuHyauTedbHBII 3ayCK IIPOrPaMMbI BU3yaJIA3aIun

Nnorza HeoxmzarnHo 'BhJeTaeT'" IporpaMMa BU3YVAaNU3aluM CHATHX 3KCHo3unuit. YTobr ee 3amycTHTH
3aHOBO, OOCTATOYHO KIMKHYTh Ha paboueM cTome mkoHky View_AP

6.6 Ilepen mawasom Habaoaeunnii: nporpamma REMOTE CONTROL SCORPIO

1. Observing program - 3anNOJHUTL QOPMYy C HA3BAHUAME HAOIOIATENBHHX IPOTPaMM, BIHCATh
damunun HabmomaTeseil. 3axpHTh GopMy m BHOpPATH TEKYIYH IPOTPaMMy M3 CIHCKA.

2. Path(create) - cMeHWTb Texymui KaTaJOT C LAHHHEME (CO3ZaTh HOBEHI) .

3. llpoBepuTs KOHOQUIYpPALMOHHEHE YCTAHOBKE (uMeHAa QUIBTPOB K AUCHEPCEePOB, QOKYC Ha WLeis) :
OBSERVING MODES=TEST->SET CONFIG (cM rmaBy 4.4.3). Ilpu Heo6XOZMMOCTH IPOU3BECTH
ycTaHoBKY "Ha Homb"(xHomka set all units in initial position B mMemw SET CONFIG)

4. Ecnm mpepmomaraeTrcs HabnoiaTb B CIEKTPalbHOM PeXHMMEe - YTOYHHTb KOODIAUHATH HM300paxeHus
menu Ha [3C. Jna sToro B pexmMe SCORPIO MODES=SLIT IMAGE
(OBSERVING MODES=LongSlit/Image umu LongSlit/IFP) mpoM3BOZMM KOPOTKYW 3KCIO3UIUD
NEON (Texp= 0.5—2 cex), B TpebyemomM dopmaTe (obprumo BinX=2, BinY=2) u uaMepseM
xoopaueaTy X nmesTpa menu. llomydeHHOe 3HadeHWe Xy 3AHOCHM B XypHAN HabI0ZeHW.

5. UsMepuTh 3HaUeHHE TeKymWero ¢okyca komnumaTopa (rmasa 5.7)n BBeCTH NONyYEHHOE 3HAYEHUE
B mapaMeTps nporpammu yupasnesus (nome FOCUS B memo SET CONFIG, cm rmaBy 4.4.3).

6.7 Hywmepaius Hodell u ¢daiijioB

HasBanwe karTamora cogepxamero ¢aiins HaKONJIEHWN TeKymlel HOYM LOJXHO uMeeT Buz: SYYMMDD,
rge S - upenTupmkamua npubopa, YY - mBe mocnemume nuppe roma, MM - mecanm, DD - wmcxo.
TakuM obpazomM, S000921 coorBeTcTByeT HabnomeHuaM B HOYb 21/22 cemTabps 2000 r.

HasBanmua daitnoB ¢ HakomneHuaMu OOJxHH uMeThb Bugn SXXXYYZZ.FTS, rme S - umexTuduxanus
npubopa, manee XXX - HoMep Houm (NPUHATH CIUIOWHAd HyMepauus Hodell, 001 cooTBeTCTByeT
nepBbiM HabmomeHumaMm co SCORPIO ma BTA 21.09.2000), YY - moMep "xky6a maHHHX"u ZZ - HOMep
m3obpaxenuit B kybe. I[log kyboM 3mech IOHHMAETCA COBOKYIHOCTb BCEX HAKOIJIEHHH AJd NAHHOTO
obbekTa (M306paxeHNd B Pa3NUUHHX KaHamax npu HabmojeHusx ¢ UOI, Habop SKCIO3MLUUH B pa3iUYHHX
dunbTpax, cmexTpambHHE HakommeHua u kKanubposxu). Tak daiim S0010427.FTS - o3HavaeT HAKONJIEHHE
HoMep 27 B Kybe 04 nna moum 1.
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6.8 3ameuaHusd 0 3amycke KCHO3UIHUI

1. Ecmm sepxamo maxozumochk B momoxeHuum MIRROR=FIELD, To mpm 3amycke 3xcmosunuu 0BJ,
3epkano nepexkumnsaeTca B nomoxexme MIRROR=FIBERS. [lpm 3amycke 3KCIO3UIUE neon u
flat, 3epkano camo nepebpacmmaerca B momoxerme MIRROR=FIELD.

2. Jlna xaxpmoro THIA JKCIO3MINKM MOXHO 33aTh CBOK KoMOMHANuH mnapaMeTpoB cuuThBarusa [13C
(gain, rate, all/region, binX, BinY). Ho mpm cMeHe ¢opMaTa CUNTHBAEMOTO Kafpa AId
SKCIO3MUUE obj, Taxue xe 3HAYeHus OMHHWHTA U QparMeHTa CUNTHBAHUS aBTOMATHYECKH
yCTaHaABIMBAWTCA Ond bias, neon m flat

3. llpu cnexrpansabx Habmomeruax oberaro paborant ¢ BinX=1 Biny=2, B TO BpeMa kak u3obpaxeHusa
upu HaBeneHUM o6beKTa Ha mMeNb CHUMART C binX=BinY=2. YTob He MeHATH KaXAHH pa3
mapaMeTph CYWTHBAHWSA OOBEKTa, HIpsAMHE CHUMKK B 3TOM pexuMe yLOOHO IONydYaTh C IOMOUBI
Tuna sxcunos3muuu MAP.

B saBumcumMocTu oT Buza Habmogenus B MeHO Exposure Control pekOMeHIyeTCH yCTaHABINBATD
CIEenyNmue MapaMeTpH :
Readout rate (TeMn CUHTHBAHUA) :
Ins GOXKyCHPOBOK, KanmubpoBOK M IpOoOHEX 3kcmo3umui - Fast
O HakomneHu#l obbekTa - Normal ( mpy 3TOM MeHbIlE WyM CUMTHBAHKA). Gain:
4 (High) - 0.5¢/ADU o6bbryHOe 3HAYEHWE.
1 (Low) - 2.0¢/ADU, wmoxHo cTaBuTb mis GOTOMETPUU SPKUX OGBHEKTOB.
Binning:
mpsMble CHUMKU - 2X2
CIIEKTPOCKONNS C IJIUHHOM menbio - 1x2
cnekTpockonua ¢ MULTISLIT - 1x1

6.9 Haseneunune Ha o0bekT

Beonm kxoopmuHAT B TeleCKon u rpyboe HaBefeHNe OCYUECTBIAETCA COTJIACHO HMHCTPYKIWH K IIpOTpaMMe
yIpaBjeHua TejeckomoM. 06HYHO BO BpeMd HaBeJeHUS PEAYKTOD YCTAaHABIMBAETCH B PeXUM H306paxeHuit
(Observing Modes=Long slit/Image, SCORPI0O MODES=Image), NOCKONBKy Lake IPU CbEMKE CIEKTDPOB
crepBa noaydanT usobpaxenue oO6bEeKTOB B IIOJE.
Cpa3y BO BpeMa HaBEJEHHS TEJIECKOIA MOXHO 3alyCTHTh IPOTpPaMMy IOHCKA THUAUPYOUUX 3BE3[
(xuomka Find Guding Stars) ¥ yCTaHOBUTHL THOUPOBOYHEE IIONA IO NPeIBApUTENbHHM KOODIUHATAM.
llocne naBegmenmsa, eciau oObeKT BuAeH Ha TV-IOZCMOTpe, €r0 MOXHO YCTAaHOBHUTEL Ha KPeCT
B IeHTpe IONA C NIOMOWb IYJIbTA KOPPEKINU IOJOXEHHd Teleckona (IpH 3TOM 3epKalo LOIKHO
6uTe B momoxexmu FIELD). 3aTeM, HIOCKONBKY KOODAWHATH TEJIECKONA H3MEHUINUCH, CIEAYET BHOBb
3aNyCTHUTL MOMCK 3BE€3J T'UIUPOBAHUL.
OnucaHue NOCIENOBATENIBLHOCTH NEUCTBHH AJs TOYHOM yCTAHOBKA 3BE3J THAWPOBAHUS [AHO
B riase 4.8.

6.10 ®PokycumpoBKa TejeCKoma

llepen mawamoM HabmomeHuii (a Takke NepPUOLUYECKU B TedeHWe HAOIOZATENLHON HOYM) HEOOXOZUMO
IpOU3BECTH POKYCHPOBKY TEJIECKOIla, T.€. COBMECTUTb (QOKANBHYH IJIOCKOCTBH TEJIECKOIA CO WeJybo
cnexTporpadba. I'pybas doxycupoBra mpomssomuTca '"Ha rias3' ¢ IOMONBK IYJIbTA YIPABICHUA TEJIECKOIOM
mo m3obpaxeHmwo 3Be3n Ha TV-momcmMoTpe. [Jna 6osee TOuHOH GOKYCHDOBKM IPOM3BOIUTCS CEPHUA
HakoIIeHn# n3obpaxeHmil 3Be3L IJIA PA3NMYHHX 3HAYEHWH QOKyca TejeCKoma. PekoMeHmyemas
TOCNIeNOBATENbHOCTD NeHCTBUMN :

1. Ycramoska kompurypammm CumekTporpada Ins IPSMHX CHHMMKOB B BhOpaHHOM unbpTpe: Observing
Modes=Long slit/Image, SCORPIO MODES=Image.
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2. B menn EXPOSURE CONTROL smbpaTs Tun 3xcnosmnum - obj mmbo MAP, nmomobpaTk BpeMA 3KCHO3ULUU
(zna »Toro mpomssBecTu mpobmbi crEuMok) GAIN=low, RATE=fast, BinX=2, BinY=2

3. mHaxaTh KHOUKYy focusing, B oTkpmBueMcs MeHI BHO6paTh: SCORPIO/Telescope=TELESCOPE.
Jlanee sajmaTe puanas3ox u war u3MeHemums doxyca (obwumo 0.5 —1.0 mm). name file of
series - uMa (ailinoB QOKYyCHPOBOUHON IOCIEeLOBATEIbHOCTH (K 3TOMy HMeHH 6yILeT emje Ho6aBIATHC
[OPAAKOBHI HOMED) .

4. Haxate RUN. [lporpaMmMa NpoM3BOIZUT CepUK 3KCIO3MIWN C pasHHMHM 3HaueHHaAMH QOKyca Teleckoma,
9TH JKCIO3UIUK COXPAHAWTCH B (alir C 3aZaHHEMK UMeHaMu. [na Toro, 4Tobi IporpaMMa
yopasnana QOoKyCcoM TeJeCKoma, AONKeH OuTh 3anymeH cepsepcontrolBTA u IDL-mpunoxexue
control_pf2 Ha KoMmpoTepe rare.sao.ru (cM Bhme riasy 6.2)!

controlBTA), aBTOMATHYECKM 3alyCKAETCH NOPY BXOLE B ONEPALMOHHYH CHCTeMy. llpu 3ToM
controlBTA oTkpuBaeT oxkHO DOS-mpumoxenumit. [lpm HeoOXOAMMOCTH, NPOTPaMMy MOXHO IIepe3alyCTHT
(IpeZBapuTenbHO 3aKpHB) KINKHYB MKOEHKY Ha pabodeM cTole.

5. IDL-npunoxernue control_pf2

6. Ilocme Toro Kak 6yIyT HAKOIJIEHH BCe Kaapi (QOKYCHpPOBOYHON IOCIEeIOBATENbHOCTH OTKPOETCSH
MEHKN IPOTPaMMBl OLIEHKHM KadecTBa u306paxeruil (mogpobuee cm. 4.10), rme yxe 6yAyT yCTaHOBIEH
HeobxomuMele mapaMeTph. Beibop 3Be3mm Ana QOKYCHPOBKH IPOU3BOLUTCHA HaXaTHEM KHOIKH
vem. [lamee B KaxzoM Gaille aBTOMAaTHYECKH BOKDPYI 3TOHl 3Be3[b OIEHMBAETCH YPOBEHD
doHa B aHANM3UPYEMOM OKHe, B M300paxeHus 3Be3J] BIKMCHBAETCHA IBYXMEpHH mpodundb, IpH
BHBOZe GOKYCHPOBOUHEIX 3aBHCHMOCTEH pucywTca Tpm rpadmka: FWHM B TaHTeHIUAnbHOM HANpaBIIEHU
(raurennuansuoe), FWHM pagmansHoe u FWHM cpemmee. IlpakTuka moKasaja, YTO IPH XOPOUHX
nzobpaxenusx (nayume 1.5—2") myummit poxyc mamo cmoTpers mo mepsoit xaprumke (FWHM
TaHTeHIUaNbHOe) . [Ipn 6Gojee NIOXUX M300pAXEHUAX OLEHKM Jydmero $oxyca IO BceM rpadukam
6mu3km APyr K IOPYTY.

7. HalimemHoe 3HadeHuwe nyumero GOKyca yCTaHABIMBAeT C moMompl kiuaBumu Set Focus (mog
doxryCcupoBOUHNMU Trpaduramu) .

Kavwecmeo dokrycupoexu Reobrodumo 8pems Om @peMeHlu KORMPOAUPO8ams,
NOCKOAbLKY POKYC MEeAECKOna 6 Mexerue HOHU MOoXem MeHAMmbCA, npexde gcezo
us3-3a memnepamypHur Oedopmayuli mpybel meseckona.

6.11 Tounas ycTraHOBKa OObEKTa HA IEJIb

Ecnu HabmozeHUS OPOBONATCS B CIEKTPAJbHOM pEeXuMe, TO I[IOCJe TOTO KakK 3Be3Ib HaWmeHH U
YCTAHOBIIEHH Ha KPECTH TIHIUPYHIKXX MHKPOCKOIOB HEOOXOANMO NPOM3BECTH TOYHYH YCTAHOBKY

obbekTa Ha meab (KoopuHATH menw Ha [I3C yTouHanTCa mepex HadanoM HabmomeHW#, CM. Ciasy

8). Jng 3TOro IOCNeNOBATENbHO NPOU3BOLATCA NpObHbHE 3KCHmo3unuM mnond B pexuMe SCORPIO MODES=Imag
OIpenenseTCs NONOXeHWe LeHTpa obvexTa (x mpuMepy BHAENUTL OOBLEKT PaMKOM M HaxXaTh KHONKY

region centroid) m BHUMCIAETCH HeOOXOZWMBHE KOPPEKIME IO 06€MM KOOpAMHATAM B eAUHUIAX

IHKCeJIOB TeKymero m3obpaxeHus. KODpeKIMH IOJNOXEHHS TeJIEeCKONA IPOM3BOAATCS COTJACHO HHCTPYKIUH
B ruase 6.12.

6.12 VYmpaBjieHne CMEHIeHuAMN TeJEeCKOIa

Eciu paboraer aBTOrmz, TO Aid CMEWEHHs Teineckona (IpK NONydYEHHH NpAMEX u306paxeHuil uau
CIEKTPOB 3Be34006pa3HHX OOBLEKTOB) NPUMEHAETCH CIELYWUIUI alTOpPUTM:

1. C nomombr Across slit, Along slit - yCTaHOBHTb TpebyeMhe CMEleHHS TEJIECKOIA IIONEPEeK
menu (Bmosb Hampasjenws X Ha [13C) u Bmoms mens (Te mo HampaBjeHumw Y). CMemeHus 3amanTCd
B IUKCeNdAX IJd YKA3aHHOTO 3HAaYeHHd OMHHWHTA (IO yMONYAHMO NpPUHUMAaeTCd TeKymui BinY).
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2. Haxatp kHOonKy Shift, px CCD. [Ilpm 3TOM BHIOIHAKTCA CMENEHNS THUINPYWIKX BOJOKOH U
COOTBETCTByWIAas KODPEKIUS IIOJOXEeHNS TeJieCKoIa.

3. llomoxmaTe, moka rupg CHOBA ‘‘3axBaTuT’ H300paxeHNe 3BE3OH M 3aIyCTHUTH

4. VeEorza mpm CHeKTpajbHHX HabmomeHmax Crabux O6BbEKTOB 3KCIO3HIMH IONYyYalnT B ABYX IOJIOXKCHHIX
TeJIeCKONla, CMellasd CIEeKTp BIONb Wenyu ¥ Bo3Bpamas obpaTHo. Ecnu ofuH pas 3ajaTh BENHYHHY
cvemermna B noye Along slit To mamee ZOCTATOYHO KIMKHEYTb MemKOM Ha mojxe ShiftY, wrobm
copuuyTh Temeckon (Yes) mmm BepHyTh obpatro (No).

6.13 ApxuBanusa HAOGJIIOJaTEJIbHBIX JAHHBIX U CO3JIaHUE >KypPHAaJia HaO I01eHmit

llocne maxaTus kuomku Create LOG/Save Zip/ Print LOG co3faeTcsa TeKCTOBHH XypHaN HabmomeHui
B TexymeM kartamore (sYYMMDD.txt), ero cospamue PS-Bepcus OTKpHBAeTCH LA PaCHedYaTKH

B nporpamme GhostView, a dafime ¢ mamnbMu HabnoZeHWR B TeKymeM KaTalore apXUBUPYHTCS
(cospaeTcs cepus ZIP-dafimoB, B KaxZOM yIAKOBaH CBOHI ‘‘kKy6’’. ApXUBH aBTOMATHYECKH KOIKUPYHTCH
Ha KoMIblTeph tb um alcor BMecTe c xypHasoM Habnwmenuit u daitmom log.txt.

7 OcobenHocTu HAOJIO/IEHUI B peXKNMe IIPAMBIX CHIMKOB

PexumM cumTwBanma [I3C: readout rate: Normal, binning:2x2
PexoMenzyeMas mOCIEmOBATEIbHOCTb HeHCTBUE:

1. Beox koopmumaT, kxoMaupma Ha lIIY - mepemaBemeHne Teyeckomna.

2. Bamyck mporpaMMs NOMCKa rupupyoummx 3Be3n (xmHomka Load telescope parameters) - MOXHO
3amyCcKaTb yXe B MOMEHT [epeHABeJEHUS TeJeCKOIa.

3. YcTanosuTb TpebyeMbit GUIBLTP.

4. Korpja TeneCKOI HaBeJeH IO TpebyeMbM KOOpPAMHATAM - IIPOM3BECTHM TOYHYKH YCTAHOBKY THUINPOBOYHEH
3Be3J HA KPECTH.

5. BanycTurs asToruz; (cm rmasy G)
6. 3anyCTUTE 3KCIO3UIUD.
7. CmeHuTs QuneTp (ecam Tpebyercs) .

8. Tlocme TOro Kak CHANM IO OJHON 3IKCIO3MIMM B KaXZAoM QUIBTpe, PEKOMEHAYETCHA CHENATH
HebosbIOe CMEMeHWs TeNecKola IO ONHOH m3 xoopzuHaT (cM riasy 6.12).

8 OcobennocTu HabJIOAeHUN B pexkuMe " namHHag miean"

[lepen mawanoM HabIOIATENBbHON HOUM HEOOXONUMO IONYYNThL M300paxeHMe meyu, 3aCBEYCHHOH
mamno#t NEON mmm FLAT u u3MepuTb mojoxeHue IeHTpa menu Ha [I3C B ToM pexuMe, B KOTOPOM
[UIAHUPYETCH IIONydYaTh HpaMble u3o6paxenus (06HYHO 3TO bimning = 2X2). BHaAYEHHE KOOPAUHATH
memu (Xg;:) - cnemyeT 3amucaTb B XKypHan. Buumamue! 3HaueHus Xj;; 3aBHCAT OT BEJIUYHHH
6urnura BinX

PopMYsa OAA PACHEMa NO3UYUOKHO20 Y2AQ WEAU:
PAgit = P2 — Pigye +132.5

(0o 2006 z200a koHcmaHma bbina 131.0)

Ho ayuwe 0as Yycmanoeku mpebyemo20 Nno3UYUOHKHOZ20
Yy2aa UCROAL308AMb CREYUAALHOE MEHI0, ONUCAHHKOE 8
anaee 4.6
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Pexwumb cumThHBanus [13C:
readout rate: Normal - gna obbverkToB, Fast - gma xamubpoBoxk

binning: 1x2 - gna CHexkTpoB, 2x2 - IONd IPAMEX CHHUMKOB

PexoMenzyeMas IOCIEHOBATEIbHOCTb HeHCTBUE:

1. Beox koopgmummaT, koMaupga Ha LIV - zHaBemenue Temeckoma.

2. Bamyck mporpaMMs HOWCKa rumzupyomux 3Be3r (xmomka Load telescope parameters) - MOXHO
3anycKaTb yXe B MOMEHT IEePEeHaBeIEHHA TEIECKOIa. IIOCKONbKY IpOorpaMMa IOHCKA 3Be3[
PUCYeT NOJOXEeHWe meiu chekTporpada Ha Hebe (a Taxke HampaBjeHMe aTMOChepHON LUCIEPCHH) ,
TO MOXHO 3apaHee IPUKHHYTb - IOAXOIUTb JIM TPebyeMbil NO3UNIMOHHHN YIOJ X Pa3BepHYTH
IOBOPOTHHE CTON B bomee ymobHoe mONOXEHHE.

3. YcTaHoBHTb QUIBLTP AJNA NONydeHHe u3obpaxeHms obbekTa. 06n4HO BHOMpawnT V mmm R.

4. Korpja TeneCKON HaBeJleH IO TpebyeMbM KOOpAMHATAM - IIPOM3BECTHM TOYHYKH YCTAHOBKY THUINPOBOYHEH
3Be3J HA KPECTH.

5. Banycturs astoruz; {(cm rzaasy G)
6. 3anyCTUTh 3KCIO3UIND.

7. WsMepuTr Ha HIOJNYIEHHOM KaZpeé KOOpAmHATY X IEHTPa HCCIemyeMoro ob6beKTa, BHYIHCINTD

AX =X — X

8. Ecim AX > 1 mmkcens TO IpOM3BECTZ KOPPEKIUK NONOXKEHUS TEJIECKONA, TAK KaK ONHCAHO
B rnaBe 6.12.

9. MoBTOPUTE UYHKTH 7-8, IOKa OOBEKT HE YCTAHOBUTCA TOYHO Ha WMEJb
10. lepeiiTu B peXuM CHEKTPOCKOINH.

11. Cpematps TpebyeMoe dMCIO 3IKCHO3UIME ob6bekTa. [lpum chbeMke 3Be370006pa3HHX OOBEKTOB B
"KpacHOM'" CIIeKTpPaJbHOM AMANa30HE PEKOMEHIYETCS IIOCJIE KaxXOOH 3KCIO3BHINK OEJIaTh CMEIeHME
BIONb menu Ha 30-50 mmrcemo (cM 6.12)

12. Kagpw cnekTpa cpaBHeHus (NEON) xemaTenbHO NONYydYaTh IJd KaXZoro obbekTa, kamps FLAT
- mnsa xaxporo 2-3 obvexTa (mpw 3aMeTHON CMEHE 3EHWTHHX PAaCCTOSHUN)

9 OcobennocTu HAOMIOJEHUIT B peXKmme OecHiesieBoil CIIeKTPOCKO-
1187071

[lpr mabmomeHusaX 3Be3M- CIeKTPOPOTOMETPHYECKHX CTaHIapTOB, OOHYHO HCIONb3YyeTCS PeXuM
6ecueneBoll CIEKTPOCKONNN, Tak B HEM OTCYTCTBYWOT IIOTEpM Ha WENM, YTO NO3BOJNAET IPOBECTHU
KanubpoBKy IOTOKa. PeKOMeHAyeMas IOCIEAOBATENbHOCTL NEeHCTBUMI COBIAAAET C ONMCAHHON ANd
peXuMa CIEeKTPOCKOIMM C IINHHOM WeNbl, 3a HCKINYEHHEM TOTO, YTO KpOME HAKOIJIeHWH 'mesneBhHX"
CIeKTPOB 3Be3IH He0O6xomuMo CcHATH 06bexT u B OecmeneBoM pexuve (SCORPIO MODES=SLITLESS
SPECTRA) .
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10 OcobenHocTu HAOJIOAEHNII C MHOTOIIEJIEBBIM OJIOKOM

10.1 BriOOp 00BHEKTOB U MOATOTOBKA KOOPIAWHAT IMejeit

HabmomeHnua B MHOTOWENEBOM peXuMe IPEJIOJiaTanT ONpeJejieHNMe ONTHMANbHOE OPMEHTAIMM HCCIIEeIyeMOTO
IONIE M NPEABAPUTENbHOE ONIpenesieHNe KOODIUWHAT mejei. [lIa 3TOro HCHONb3YyeTCA IporpaMMa
PREPARESLITS.pro, KOTOpPyH MOXHO nmu60 3amyCTUTH OTAZENBHO B cpefe IDL, mub0 Kax ONIUI

Prepare slits B memw TOOLS. Skpammmil mETepdelc mporpaMMel IOKa3aH Ha puc. 24

S SELECTION OBJECTS AND PREPARE SLITS POSITION

1
1 [ OUTPUT IMAGE :|
scale |0.344
W= 324
Y = 864
PA= 0.7
[INTPUT IMAGE : |
scale= 0422
A= 749
¥ = 1068
RA 22 06 651
DEC +29 33 54.5
| sky substraction |

f* yes © npo

237

.

load image

load abjects list

TEMOVE FEpErs

EXIT

|
|
|
save result |
|

Puc. 24: Menro nporpaMMbl BEIOOpa 00BEKTOB M OIPEIE/ICHUS KOOPANHAT IIIe/Iei

Jlna Brbopa 06BLEKTOB MOXHO HCIOJb30OBATb M30OpaxeHMe HCCIemyeMod obmacTy, NIONyueHHOE
kak Ha BTA, Tak m Ha gpyroMm Temeckome. lM3obpaxemme momxHO 6nTh 3ammcano B FITS-dopmare
W UMETh B IANKe CTAaHAZAPTHYHD aCTPOMETPHYECKYKH CTPYKTYypPy. ECiam acTpoMeTprHduecKasd CTPYKTypa
OTCYTCTBYET, CIeIyeT BOCIONb30BaTbCs mporpammoir ASTROMETRY.pro, KOTOpPy® MOXHO 3aIyCTUTB
oTmenbrHO B cpeme IDL, mmbo kaxk ommuio ASTROMETRY B mMemo TOOLS ob6onouku. B 6onbmoM OKHe
IpOTrpaMMbl BHBOILUTCS YaCTh KMCXONHOTO u3o06paxexHus B MacmTrabe mpamoro cxHumMka SCORPIO, cooTBeTCTBY
6uHHEHTY 2x2. TaM Xe NpPAMOYTOJBHUKAME IIOKA3aHH IPEeJH IePEMENeHusd mMeJed MHOTOLEJIEBOTO
6n1oxa SCORPIO. IleHTp MCXOZHOTO M300paxXeHHd M €r0 OPHEHTAIUA NOKAa3aHH OONbIIMM CBETIHM
KPeCTOM CO CTpeJKaMu. [eKylee IOJOXeHHME Kypcopa B KOODIMHATaX MCXOIHOTO m300paxeHus
u nona 3perus SCORPIO mokaskBawTCd B NpPaBOil YacTH MEHO IPOTPAaMMbL.
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llocnenoBaTeNbHOCTDb HeHCTBUI IO NpeIBapUTENbHON pacCTaHOBKE mejel Clrenyolas:

1. Ina sarpysxm m3obpaxemma HeOOXOAMMO HaxaTh KHONKY loadimage. Ecium B mCXomHOM m300paxeHmH
TpebyeTca BHUecTdb (o Heba, mepen 3arpyskoi ycranosuTh YES B ommmm SKY SUBSTRACTION

2. llpounTars CHHUCOK KOOpZUMHAT 06bEKTOB (eCiHm OH MMEeTCS), KOTODHE OTMEeYeHH Ha K300paxkeHHu
KpyxKaMu. [lng 3Toro creiyeT HaxaTb KHOIKY load objects list. ®aitnm koopmuHaT 06BHEKTOB
¢ pacmmperuneM .coo B ASCII-dopmMaTe COZepXMT NOCIEIOBATENbHEHE CTPOKKM B KOTOPHX YKa3aH
HoMep (uMa) ob6bexTa u ero koopmuxaTh (Mub0 B KOOPIZMHATAX HCXOLHOTO M306paxeHUd,
au60 B NapailaKTUYECKUX KOODPHWHATAX) .

3. [lBurag TOpPM3OHTANbHHI ¥ BepTUKaNbHHE ciafifepsl (cieBa X BBepXy NOJNA 3PEHUT) YCTAHABIUBAEM
ONITHMAJIbHOE IIOJIOXEHHS IleHTpa. [lBuras ciaiiiep B IpPaBOM BEePXHEM YIJy MEHK BuHOUMpaeM
ONTHMAJIbHHN IOBOPOT M306paxenus. [lpm 3ToM HyxHO mobumBaTbca, YTOOH MAKCHMAIbHOE YUCIO
uccuenyemsx 06bexToB (mam 06BHEKTOB CINCKA) [ONANO B Hpenens nepememenus menell. OmrumanbHO
ABJIA€TCA paCCTaHOBKAa, KOoTrna BH6paHHHe 06bexTH PacCIIOJIOXEeHb IIOCepenrHe BLICOTH IWEJH.

4. YcTamoBHMB KypCcOp Ha TpebyeMuii 00beKT HaxaTHEM JI€BOH KJIABMIN MbIIM OTMEYAEM IIOJIOXEHHE
menr (Ha m306paxeHunm nonsa 6ymeT oTobpaxeHa menb YepHEM LBeTOM). Ecmm aToro obbekTa
HeT B CIOHCKE, IOJIOXeHHEe menu OymeT OTMedYeHa IO BHYUCICHHOMY IEHTPY TAXeCTu. Ecnm
3TO 006BEKT M3 CIHCKA - KOODAMHATH Iesux 6yOyT COOTBETCTBOBATDL NIEPECUYMTAHHBHM KOODIUHATA
COHUCKa B KoopmuHaTh nojia 3pexHma SCORPIO

5. B ToM cnywae, ecam MH XOTHM OTMETHUTL menb ana dpoHa Heba, HyXHO yCTAHOBUTB KypCOD
Ha n3obpaxeHue WeNM ¥ HaXaB JIEBYH KIaBUIY MHIKM X He OTIyCKas e€e CIOBMHYTb KypCOp
no ocu Y. llocme oTmyCKaHMA KIaBHIKM HOBOE IOJIOXEHME menu orobpasmrca OenbM IBETOM
“ B BHXOIHOM CIHCKE KOODPIWHAT eMy OyIeT IPHUCBOEH IPH3HAK SKy.

6. Tlocme BmbOpa mONOXeHWH meJed cienyeT BHOPATE TPHM pENEpHHE 3BE3AH, OTMEUAKINE IOJIOXEHUE
meHTpa B opueHTanmw nojud 3perma SCORPIO. [ng 3TOro moABond KypCOp HOCIENOBATENBHO
K ueHTpaanoﬁ H IOBYM 60KOBHM 3Be3OaM HaXuMaeM Ha I[IPAaBYI KJIABHILY . KOOpEHH&TH IIeHTPOB
TAXEeCTH ONOPHHX 3Be3n OyIyT 3anucaxs B BHxomHO# ¢ain. Ilpu sToM B mone 3pexua SCORPIO
peliepiHee 3BE3MOb 6yﬂyT OTMEUYEeHB CBETJIBIMA KPpEeCTaMH, a 60xOBLIE 3BE€3Opl, OTMEUaNIre OPHEHTAINI
6ynyT coemuHeHH IpsaMoil muuueit. Ecnu pemepr BHOpaHH HeyZadHO, TO CIeAyeT HaxaTb Ha
KHOIIKy remove repers M IMOBTOPHUTH IPOIEAYPY .

7. ITlepexn BHXOIOM M3 NIPOTPAMMH, ANA 3aNKMCH PaCCTAHOBKU llelel Ha OUCK ClefyeT HaxaThb
KiaBumy save result. [Ipu 3ToM mporpamMMa 3aIpOCHT KMS BHXOLHOTO ¢aina. Ykasas 3TO
nvsa (Hampumep, fileout), mMel 3ammmeM Ha fuck B OubinoTexy name.pos, TAe name - HMS
ucxomuHoro m3obpaxenus, Tpu daiina c umenem fileout m pacmmpenmmamm .fts, .txt u .ps.
Mepeuit daitn mpexcrasBmgeT coboil m3obpaxeHue, BHBOAMMOE B OKHe mporpammsl B FITS-dopmarte,
BTOpOl - COZepXUT HOMepa M KOODAMHATH lemell ¥ COOTBETCTBybIMe MM KHMeHaA OOBLEKTOB
¥ UX [apaNJaKTHYeCHe KOODZWHATH, KOOPAMHATH DPEIEPHbX 3BE€3J U NapaIaKTUIeCKUE KOODIUHATH
IleHTpa NONA M ero No3umnuonHHi yrom. [locmenmmmit dailm comepxuT pe3ynbTaT pacCTaHOBKU
mene# Ha m3obpaxeHnmym u mEHGOpPMANUW 06 MX KOOPAWHATAX M MOXET OHTHL pacledaTaH Ha IPHHTEpE.
Qasinet fileout.fts m fileout.txt B manbHelmeM HCHONBL3YWTCHA IS PACCTAHOBKU Wejel

8. Tlpu Heo6XOmMMOCTH IPYTOH PacCCTAHOBKM mejyieil OYHKTH 3-7 IOBTOPUTH, CMEHUB TOJBKO MMSI

BHXOZHOTO ¢atina.

10.2 VYcraHoBKa Ha 00JIaCTh M PACCTAHOBKA IIeJIeit

B mavane mabnwmeHWi B MHOTOMENEBOM pPeXMME CIeAyeT HAaBECTH IO TEJECKOI IO IPeABapUTEILHO
ONpeJieJIeHHHM KOOPAMHATAM II€HTPa M yCTAaHOBUTbL DACUETHHI MO3MINOHHHX yron. Jamee cimenyeT
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S SET SLITS
slit new coment || file Fatest Ml Q2200840_R.poghpesl.fizs x= 288 y= 444 value= G
e 4 e w ..l r d' x 1: -y
1 [5781 (5784 | *. ® .. : st B Eiad R :
= - . LI . . -
2 (1100 [ites]|| ** N
5 [5233 iRt &
1| 4043 [4018
5 | 306.8
6| 4379 [1378
7 | 6464
8 | 5026
o | 4533 [4533]
10| 408.1  [4083
1] 4624
12] 4341
13| 4967 [496.7
14| 5022 [5016
15| 519.7
- - [
16] 1604 [4603 | il . e 0 i “' o
ao - ak R o IR |
BT | print F'El Ilnad slit pmitiun| qudimag:| get current pnaitinn| sztnewpusiﬁunl.l

Puc. 25: Mento nporpaMMbl pacCTaAHOBKHA IIeIei

IONYyYUTb CHUMOK IONA C OmHHuMHrOM 2x2 B pexmMe SCORPIO MODES =
IpoTrpaMMy PacCTAHOBKH lieyell HaxaTueM Kiasumu set slits B MeHD
Ha pmc. 25 moxaszamo MeHW IPOTpPaMMi pPACCTAHOBKE Wejel. B meson
¥ HOBHe (moZamexampe yCTAHOBKE KOODIMHATH Wienell) B KOOPAMHATAX
KJIaBMIIK MOXHO 3arpysuTh nubO peanbHOe KM300paxeHHe, IONYUEHHOE

IMAGE. Ilocne 3TOro BH3BAaThb
yIpaBieHUs penyKTopa.

JaCTH MEeHI IIOKa3aHbI 'I‘eKy'H.(I/Ie
CCD c 6bumumHroM 2x2. HaxaTmewm
ma BTA, nubo m3obpaxeHue

nonyserHoe mporpammoir PREPARESLITS. Ecnm npu BBOZme n306paxeHus B MeHM BhOopa dailma HaxaTh
KJIaBuly OTMEHa, TO OyZeT BBeAEHO HyCcTOe moje. B 6OJbmOM OKHE MEHN IPAMOYTOJLHMKAMEH OTOOpaxanTc
Ipefiensl IepeMelleHud Wenell u Tekymue (UepHHM I[BeTOM) ¥ HOBHE (KpacCHEM I[BETOM) H306paxeHNd
meyet. Ludpe mOA KaxOuM NPSMOYTOJNBHMKOM INIOKA3HBAKWT BEJHYMHY DPACCOTJIACOBAHUS TEKYUETO

¥ HOBOTO IIOJIOXEHHWS WeJM B llaraXx MeXaHU3Ma IepeMelmeHus mejnedt. C
1 wmar coorBercTByeT 0.1 cekymzms myru. Hymepanms memei#t mpmeT cie
samycke mporpamme yupasienus SCORPIO xoopmumaTh meneit 6epyTcs
[lna ompeneNeHMs TEKyWETro IOJOXeHHd WMeleit CmemyeT yCTaHOBUTE SC

JNenyeT MMETb BBUIY, HTO
Ba Hampaso. llpu mepsBoM

3 KOoHOUTypanuoHHOTO ¢daitma.
ORPIO MODES = SLIT IMAGE

¥ HaxaThb KJaBumy get current position. CucTema ympaBieHHS CHeIaeT KOPOTKYH 3KCIIO3UIUN

(1 cex) umsobpaxenus menell, ONpPENEeNUT UX KOOPAMHATH 10 ocu Y u

0TO6pasuT pesynbTaT B

MEHK IPOTpaMMbl. YCTAHOBKY HOBHX KOODAMHAT IEJell MOXHO IeJlaTh TpeMa crnocobaMu: yKasaHueM

HOBHX KOOPZWHAT B OKHE NeW OJI COOTBETCTBYKUEH Weju, HCIOIbL3OB

apueM Mpmmu (OIS 2TOTO
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LOCTATOYHO WENKHYTh JeBOil KiaBumlell B COOTBETCTBYMIEM IpAMOYTONbHUKE) U 3arpy3Kol daina
¢ KoopzuuaTamu mesied (HaxaTme kuaBumm load slit position). Ecnu mpu Bebope daiina zHaxaTh
OTMeHa, TO OYAYT 3arpyXeHH OAWHAKOBHE KOODAMHATH ANA BCeX menel, pasuoe 490 (Bce menu
pacIoNoXaTca B AIUHHYHD ICEBLOWENs). PaccTaHoBka menell Ha moJje AeNaeTCH B ABa dTama:

1.Ycmanoska penepHblz 36e30 6@ noae U e20 nogopom.. IIONYYNTb NPAMOE CHMMOK IIOJNS B peXuMe
MAP c¢ bin 2x2 u skcmosunumedt 30-60 cex. 3arpysuTh HaxaTueM kinasmmu load image m3obpaxexue,
a maxarmeM KuasBumm load slit position daiin mOZTOTOBNEHHHX 3apaHee KOOPAWHAT mejed u
penepunx 3Be3n. B oxme mporpammsl SET SLITS oTo6pa34Tca HOBHE NOJIOXKEHHUA WeJeldl M pelepHHX
3Be3%. /3MepUTH IIOJOKEHHUA peNlepHHX 3Be3n (NOIBOAA KypCOp K H300paXeHMW 3BE3IH U HaXuMasd
IPaByo KJIABHIy MM, OLpenenseM LeHTpouz u3obpaxeHus) OmpezenuTs HeoOXOOUMOE CMEUEHHE
[eHTpa X NOBOPOT HonA. [[OBTOPHTH CHHMOK, 3arpys3uTb ero cuHosa mnporpammy SET SLITS m mpoBepHTH
IIOJIOXEHME peIepoB. [IOBTOPATEL HPOIEAYPYy L0 TeX IOp, IIOKa IIOJOXEHHE DEIEpOB U IIOBOPOT
nonsa He O6YLYT OTAMYATHCH OT PacUeTHHX (TOYHOCTH YCTAHOBKM CMemeHus He MeHee 0.5 px,
a moBopora - He MeHee 0.1 rpagyca). Ilocnme 3TOro yCTaHOBHTHL 3BEe3Zb THLUPOBAHUSA HA KPECTH.
[locme TOYHON WCTHPOBKHU IOJA pacueTHhe H306paxeHus mejieil IOJXHH COBIACTb C IIOJIOXEHUSIMU
obbvekToB. [lna 06BEKTOB, yBEPEHHO BMIUMHX Ha H300paxeHNM MOXHO YTOYHMTL IIOJOXeHMS mejeil,
YCTAHOBUB KYpCOp Ha OOBEKT M HAXaTHEM IIPABOH MM ONpeNEeNuB IEHTPOHZ. IIpy 3TOM KOOpPAMHATA
menm Ind maHHOoro obbekTa OymeT uCIpaBieHa.

2. Paccmanoska yeseil. YcrarosuTb SCORPIO MODES = SLIT IMAGE. Ecau Tekyllee NOJOXeHNE
meJel He OIpPeJieNleHO, HaxXaTb KiIaBumy get current position. Ilocsme 3Toro HaxaTh KiaBuMmy
set new position. CucTeMa yIpaBIEHHSA PACCTABHUT WENW B HOBHE NO3UINH, CLEJNaeT CHUMOK
meJe¥ M ONPENeNNT MX KOODAUHATH. [[OBTOPATH 3Ty OINepanumo LO TEX IOp, IOKa pPaCCOTIACOBAHWE
pacueTHoro (new) m Texymero (current) HONMOXeHUN He 6yZIeT HpeBHWATh 1-2 mara MexaHu3Ma
nepeMemernus. OnuT HabiomeHu# IOKasHBAaeT, YTO JJIA PACCTAHOBKM mMejell ¢ HeobXOZMMO# TOYHOCTBIO
Tpebyerca 3-4 mrepanum (B CpejHEM OKONO MUHYTH HA KAXLyD HTEPALNL) .

llocme pacCTaHOBKK leyiell MOXHO IPUCTYHNaTh K HabmomeHuam. [yna yopomeHus IOCIemyomed
06paboTKu B KOHIleé HaKOINIEHWH 3KCIO3UIUM 06beKTOB IONA ¥ KanubpoBOK, DPEKOMEHIYeTCS YCTaHOBUTH
BCe WeJM B IICEBAOWENE. [l 3TOH pacCTaHOBKE Wejel CIenyeT HONYyYHTh H306paxeHHe CIEKTpa
CpaBHeHHS, KOTOpPOe B JanbHelimeM 6yIeT KMCIONb30BaHO JJIA OIpeJelleHHd [EeOMETPHYECKHMX MCKaxXeHU.
BecmesneBoif CIHEeKTp CHeKTPOYOTOMETPHIECKOTO CTAHZAPTA TaKXe ClIeNyeT CHMMATh B 3ITOH pacCTaHOBKE
menei.

11 OcobeHHOCTU CHIEKTPOTIOJIAPUMETPUYUECKNX HADJIIOJeHMWI

[lpy CHEeKTPONONAPUMETPUYECKUX HAOIOLeHUAX, B 3aBUCUMOCTH OT KadeCTBa M300paxeHuit, HCIONb3yeTCs
pasmuuHbe BXOAHHe MackKu (muadparMb), yCTaHABIMBAaeMHE B (DOKATBHYO INIOCKOCTb PEIyKTOPA.

lleppasi, mpezcTaBaawmas u3 cebsf NYHKTUPHYO WLEib, HCIONbL3YETCH TONBKO NPU H300paxeHuAX

1-1.5". llwpuma oTmenbmo# memm mpum sToM 1.5”, Bwcora - 7.3”, a paccrosmume Mexmy memsMu

no smcoTe pasHo 16.8”. Bropas macka mpencTasiseT coboit Habop Kpyrimx muadparM AMaMeTpoM

4.3", pacnomoxemHnx BIONb mpaMoit (mceBmomenu) ¢ maroM 16.8". DTa Macky pekoMeHZyeTCs
WCIONb30BATh NIpU CpejHeM KauecTse u3obpaxemuit 2-3”, xorzma e TpebyeTcs BHCOKOE CIEKTPANBHOE
paspemenyue .

11.1 Bpsibop obaacTu CYUTHIBAHUSA

3-3a TOrO, WTO IpKW BBOZE ¥ IOBOPOTE DPABNUYHHX 3JeMEHTOB (aHAIM3aTop, AUCIEpPrUPyOLuR
3JIeMeHT) u306paxeHHe MACKM CMemaeTCs IONepeR NUCIepcuu, TpebyeTcs BHOPATH ONTUMANbLHEHN
pasMep 06JaCTH CYUMTHBAHUA IO BHCOTE. [id 3TOTO CHHMaeM u300paxeHue NYHKTUPHOH menu (Macku)
¢ bin 1xl1 ¢ BuBegmemunM amamuszaTopoM. OmpezmesnseM KOOpZWHATH wWenu Yg;; BOIU3M meHTpa, HA
KOTOPY® B JanbHeimeM OymeT ycCTaHaBiIMBaThCE O6bEeKT. BBomuM amamm3aTop um pemeTKy. CHEMaeM
IBa u300paxeHWy CIEKTPOB ¥ HAXOIUM CpEZHWE KOOPAMHATH menu (B3ATHE KAK NOILyCyMMa KOOPAUHAT
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OBBIKHOBEHHOTO ¥ HEOOHKHOBEHHOTO KM300paxeHus) Aja yrioB moBopoTa aHammsaTopa 0° m 45°.
OnpeznenseM xoopzueEaTh neHTpa obmactu cIuTHBAHAA Yeenter=(Ymean(0°)+Yimean(45°))/2. Hawanomas

U KOHeYHAas KOODAMHATH O6NACTH CYMTHBAHEA IO BHCOTE TOTZA O6YAYT COOTBETCTBEHHO Yjoq =

Yeenter — AY u Yeng = Yeenter + AY, roe AY nonyuwmpusa 065aCTé CYUTHBAHUS 110 BHCOTE .

Benmmunra AY 3aBucuT OT BHOpPAHHOTO KoamdYecTBa ueneli(amadparM) u Tuma Macku. llpu HabIOAEHUIX
3Be340006pa3HEX KMCTOYHHKOB LenecoobpasHo ucnonb3oBaThk b mermedl (oguy gpuns obbexTa um deThHpe

ons doHa Heba). B sToM ciywae AY=275 mma nyHkTupHO# memu, u AY =255 mna mumapparMm. YCTaHOBUB
B FRAME PROPERTIES gna bin 1x1 nalimennsle pasMeps obnacTu cuuThBaHug no Y ,a no X 1-2068,
mosydaeM mpsMoe usobpaxeHue memedl (mmadparM), IO KOTOPOMY YTOYHHAEM KOOPAWHATH LEHTPANbHON
memu Xy u Y.

11.2 Hab6arogeuusa

MeTonmuka zabmomeHuil B pexuMe CIEKTPONOIAPUMETPHM MAJO OTIMYAETCS OT OOHYHHX CIEKTPATIbHBX
Habmomenui . HyXHO TONBKO HMMETB BBHAY, YTO CIeLyeT OCOOEHHO TIATEJbHO yCTAaHABJIMBATbL OOBLEKT
Ha meynb mo obeuM KoopmuHATaM. [nsg M3MepeHHUS NUHEHHOH IONApM3aluKM CHMMAeTCS CepHA 3KCIOo3uluil
obbekTa mma yruos amammsaropa 0° u 45°, KOTOpHE NEPEKINYANTCH IOCIEeAOBATEIBHO, 3aTEM
cumMaeTcsa neon u flat B aTmx xe yrmax. Ecnm TpebyeTca m3MepeHMe KPYTLOBO# NIONApM3alNH,

Ta Xe Cepusd DKCIO3HIUWHE CHHMAeTCHA IpPH BBEIEHHOH A/4-mnacture. Bmavane mim xomme Habmomexmit
obvekTa B 0643aTeNbHOM IOPALKE CIeAyeT CHUMATb CTaHNAapT HYJNIeBOH IONADH3AluM, KOTODHIM

B JaybHEHmNEeM HCIONb3yeTCH AiA KamubpoBku cucTeMe. HabiozeHmsa CTanmapTa HEHYJIEBOH NOJIApU3aANUE
HeO6XO,ZLI/IMbI OJid yTOYHEHHHA HYJIBb-IIYHKTA yIJa IIOBOPOTAa IIJIOCKOCTH IOJNAPU3ALNN. Bce makonmenuda

B pexuMe CIeKTPONIOJApUMETpHUM, U3-3a OOJBIOTO YHCJa IEpPeKINYeHN#, pPeKOMEHAyeTCH IesaThb

B IIaKE€THOM DEexXIMe. C.ne,zgyer TaKXe HMeTb BBHAY, YTO B 3TOM DEXHME Tpe6yeTC5{ TmaTeJbHad
dokycuposka mpubopa.

11.3 IOcTupoBka moBopoTa \/4-mjaacTUHBI.

Tak Kak A/4-InacTuHa gBIAETCA CMEHHHM 3JIEMEHTOB, TO Ipu ee ycTaHoBke B SCORPIO (upm
cnexTpodoToMeTpuIeCcKyx HabOMOAEHUIX BO BTOPYK Typeab) CIELyeT BHCTABUTL yrOJ HIOBOPOTA
BEKTOpa MaKCHUMAaJIbHON CKOPOCTH OTHOCHTENLHO aHANU3aTopa. HIdg 3TOTO CIeAyeT:

1. VcTaHoOBKTe B NepByl Typelb NONAPOUA C TOUedHOM AuadpparmMoii. BBemuTe aHANN3aTOp, yCTAHOBUB
yron mosopora pasemit 0°. Bpamas amammsaTtop mocTpoiite 3asumcumoctd I[./I, oT yrma mosopora,
rpe I, UHTeHCHUBHOCTL OOHKHOBEHHOTO u300paxenus (c Membmell xoopmuuaTo# Y),a I, MHTEHCHBHOCT
HeOOHKHOBEHHOTr O u3obpaxenus (c Oosbmell xoopmuearToil Y). MumuMyM >ToH 3aBECHMOCTH
(sHauenne okomo 0.003) pmacT 3HaYeHWe yria OpPHEHTALUK AHAIM3ATOpa, LIPH KOTOPOM NIOCKOCTH
NONApU3ALUY COBIAZAEeT C HANPABIEHWEM [IABHOE OCKH aHamum3aTopa. YCTAHOBUTE 3HAYEHUE
HallIeHHOTO yria.

2. BeezuTe \/4-mmacTuny. Bpamas mmacTury, mocTpo#iTe sasucumocTs Benmumuumn [./I, oT yrma
noBopoTa. HalifieHHHH MEHEMyM ZACT yroil HOBOPOTA A/4-IIacTHHH OTHOCHTENLHO CJIaBHOH
ocu Ha 45°. llocme 3TOTO NOBEPHUTE NIACTHHY OTHOCHUTENbHO HalifeHHOTO yria Ha +22.5°.
[lnacTrHA yCTaHOBIEHA.

11.4 Brruuciaenue nmapamerpoB Crokca

B oTnuume ot obwmenpuuaTroro cmocoba umsMepeHusa mapameTpoB CToxca (xorga HapALy C HEIOLBIKHLIM
aHANU3aTOPOM MCHONb3yeTCHA Bpamabmasdcad A/2-nnactuHa) B SCORPI0 mpuMeHAeTCH BpalleHMe aHANN3ATOP3
C TOYHOCTBH [0 HEM3BECTHOTO HYyJIb-IYyHKTA yIJia IOBOPOTA IJIOCKOCTH NOJAPU3ANNM IapaMeTPH

Crorca U u () MoryT OHTb HaliIeHH M3 BHpAXEHUI:

I, — I.-R(\)

U/l = (Io+‘LfBKA)> , yro; mosopoTra amammsatopa = (°



61

I, R(\) — 1
Q/I = <]ZJQEX;——I:> , yroJ moBOpoTa aHamusaTopa = 45°
rge R(\) =1,/I. - xanubpoBouHas 3aBUCUMOCTbL, OIpefeNdeMasd IO CTAHZAPTy HyJIEBOH HOIApU3aIuy,

a I - monHas WHTEHCWBHOCTb. ECIN B IyYOK BBECTH A/4-INacTHHYy, OTbOCTHPOBAHHYW B COOTBETCTBHHU
C MeTOIWKOH HpemAymero IyHKTa, TO pasuuna mapameTrpos Croxca () m U’ macT smazenwe kpyrosoit

IOJIAPU3AINY

(Q —UN/I=v2-V/I

llpr >TomM monxHo BHmONHATHCH cooTHomenme U'+Q' = U+(Q, roTopoe B AambHelmeM HCIONb3yeTCH
LN KOHTPONSA KadeCTBa namumx. CTENeHb NOJSpU3aluUy OUpenenwTcs u3 supaxemus P = /U2 + 2,
a Yroil NIOBOPOTA IIOCKOCTH NONApU3ALNY @rz<po—%fnttan(U/CQ}+I14, rone PA - nmosunuomumit
yron nampasiuenus menu SCORPIO,a (g - Hyab-nyeKT, pasmnil 65+0.5°. PasyMeercs, mcTuHHbE
smavenus U u () HOMXHE ObTH BHYUCJIEHH U3 HW3MEPEHHHX IyTeM KCIONb30BAHUA Ipeobpas3’oBaHUS
BpAllCHUS .

12

Habamonennsa ¢ 1PII

12.1 IlpenBapurejibHbI€ YCTAHOBKU

1. Ycramosure UPIl Ha KapeTKe, HOZKINYUTE M HACTPOUTHL KOHTpoanmep (ueensgate

2. TEST->SET CONFIG: ycramoBuTh Haszsamue WOl B paszeme PUPIL

3. IlpoBepuTb CBA3L C KOHTDOJINEpPOM, Haxas KHomky IFP init B unTepbdeiice ympaBmeHWs.

4. TlpoBepuTh YCTAHOBKU QUIBTPOB AJlA O6bLEKTOB M KanubpoBKE. PekoMeHAyeMbe OQUIBLTPH AJd

BHOENeHNS JuHEE Kanubposounoi He-Ne-Ar mammm:

INVUHa BOJHH | QUIBTP

5080.084 IFP508

6598.954 #80, #81, IFP661
6678.154 IFP667, AC6700
6717.044 AC6730, IFP671

crenyeT BHOUpPATh KaTHOPOBOUEYH JMHMK Hambosee OIM3KyH K IJIMHE BOJHH Ha KOTOpPOH Habmomaem
obbeKT.

llna Bm3OBa mporpaMMsl nozbopa GuneTpoB Aua HabmoneHuil obvexTa m kanubposok (puc. 27)

HYXHO B MeHN YyIpaBjeHua 3Kcnosunueit naxaTb kHonky TOOLS u BubpaTr onuwmio IFP filters.
Jlamee BBeCTH JIy4YeBYDL CKOPOCTb, Temueparypy B CII® (mocraTouno TourocTu 5°C) um BHOpATH
3MUCCHOEHYIH nuHub ux cunucka (Line/wavelength). B mpaBoM okHe 6yZeT oToOpaxeH 3ampolleHHSHR
CIEKTPANBbHLE [UWANAa30H, CXEMATHYHO TOHKOH YEepHON NMHEEH OTMEYEHH JMHHM B CIIEKTDE

obbexTa (Ha puc. 27 aTo Ho m gybmer [NII]), m3yvaeMad NUHHA NONONHUTEIBHO OTMEYAeTCH
BEPTHUKAJBHBM KPACHBIM IIYHKTHPOM. )KI/IprIMI/I IBETHBIMU JINHUAMUI 6y,ILyT IIOKa3aHbl KPHBHE IIPOIYCKAHH
PeKOMeHIyeM X GUIbTPOB, BHM3Y yKa3aHa DPEKOMEHIyeMas [NUHA BOJIHH CKaHMPOBAHUA KM QUIBLTDH
I KanubpOBKM WKAJH JJIMH BOJIH.

12.2 Habarogeuus

1.

YCTAHOBUTBL IapaMeTphl CUKUTHBAaHUA 0ObekTa M KanubpoBok (06mYHO paboTaeM C IONHHM IIONEM,
bin 4x4), gain=high. Ogmako, nmpu skcmno3unuax NEON u FLAT mamo craBuTs gain=low (Tax
KaK JIaMIH OYeHb HApKUE) .
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# 1FP exposures start-up _ ol x|

IFP260 Order- 235 QG=964 MNumber of channels=32
Scann\ngWI:IBB?S.]S vl Sp. range: |H-alpha «
Current channel: 15

Currentfle: s4020144.fts PAUSE | CONTINUE |

Type of scanning:

 All channels (Odd+Even)
& Selected channels:

112131415 (example=1.12)

| STARTI | IFP initl | EXIT |

Puc. 26: Unrepdeiic ynpasaenuns ckanaupytommm NOTI

#) Chosen filters for IFP-SCORPIO observations

Yelocity (kmfs);  [3900]

Temperature (C): |-1 ]
Thrashold () IZD
LineMa\erengthIH-alpha VI

aum

Transmission, %
Eag]
2

=1o]x|

Rest frame A=6562.84 Velocity=3900km /s —> A .= 6648.1

120

IFP&E5

100

/\

-+ o
L] L}
T T T [T T T [T T T [ T T T[T T T T4

N

20
L
[ FRRERI R AR S PR I SR
BE20 BEZ0 6640 G630 BE60D 8670
Waselsngth, A
Besat filters: IFPB&T7 IFFEES
(7): G4 49

Recomended calibration line: 6678.15 (filters IFPE67, ACE700)

Puc. 27: Nurepdeiic nporpammbr Bbibopa GbuabTpos aaa Hadbmomernit ¢ MOTI
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HaxaTte "REMOTE IFP"B oTKphBUEMCHA MeHI (CM puc. 26) yCTaHOBUTH TpebyeMyl IJIUHY BOIHH
CKaHHpOBaHuA (ONWHA BONHH KanubpPOBOYHOM AWHUM, CM. BHIlE) M CIEKTDPANbHEN AUANa30H
(to, wTo 6ymer mmcarnca B FITS-wanky: Hg, [0III], H,, [NII] wmmm [SII]). Ilporpamma
caMa (B 3aBHCHUMOCTH OT Ha3BaHusa ycTaHosmerHoro UOIl) subeper Bemmuuny romcTanTH (G,
NOpANOK MHTepPEepeHINy ¥ 4KCIO CIeKTpanbHHX kaxanoB (36 mna IFP501 m 32 mma IFP235).

Bubop Tuma cxammpomamus (Type of scanning):

Becr ky6 (All channels (0dd+Even)) - nona 0BJ, NEON um FLAT
llpousBonbuble kamani (Selected channels) - KOHTpombHbe HakommeHus NEON

Tun, HomMep u napamempsl mexkyuyel 9KCNO3UYUU 3a0aIOMCA KAK 00bIYHO, 8 MEHI
Ezposure control. 0dnako 0as 3anycka Hakonaeruldl ¢ mpebyembld munom
ckaHuposanus Heobxolumo Hawnumame kHonky START e meHw ynpasaerus HPI
(IFP exposures start-up). Ecau ke waxame GHAAC2UYHYIW KHOMKY 6 obuyem
Menio Exposure control (frame properties), mo CKQHUDPOBAHUS NRPOU3EOOUMbCSH
ne bydem, a sanycmumca obbivHOE HAKONAERUE.

HaxaTte IFP init - umHuUIHAnU3aInud

[lo BO3MOXHOCTH, Neped HadanoM Habmomenuil nmpoussecTu kanubpoBky NEON (All channels)
NS BCeX TeX JJINH BOJH CKaHUPOBAaHWS, Ha KOTODPHX IpeAnojiarainrca Habmomenus. To xe

u gna xanubpoBkm FLAT B Tex ¢mmpTpax, B KOTOpPHX Ipefmnoyarawnrca HabmozmaTb. CuexmyetT
OTMETHTb, 4YTO BHAYaJle CKAHNPOBAHNE HIET UYepe3 BCE HEYETHHE KaHAaJH, a IOTOM - 4Yepes
BCe UEeTHHE.

llocme Toro, kak ycTamoBunzm o6bekT B mozne (He 3abmBaTe mpo BO3MOxHEe Omuku!), 3amyckaem
xagp NEON B gByx-Tpex kaHanax (B okHe Selected channels, yxasaTb HOMep KaHana, HAIpPUMED:
1, 15, 30). 9Tum 3KRCHO3MIME HEOOXOLWMH IJIA KOHTPONH CTAOMIBHOCTH CKAHWPOBAHUS U IIOJIOXCHUS
meHTpa kKoneln. Kak mpaBuno, nwbbe IOBOPOTH CTONA NPUBOILAT K paccTpoitke UPI - ecmu
KanubpOBOYHHE KONbIA HEOOHYHO MMPOKME - HALO 3aHOBO CIeNaTh HHUIIHANK3ANNo!

BeopuM ¢unbTp Ana HabmomeHu# o6bekTa ¥ B ITOT Xe Ky6 samuckBaeM kamams 0BJ (All channels)

3aKOHYMB 3KCHO3UIMD 06beKTa, B 3TOT Xe KyO 3ammchBaeM HeCKOnbKo xanpos NEON (mus
xouTpona crabumbHocTu M®I). Type of scanning=Selected channels (xamame yKasHBaTb
Yepes 3amaryw, mampuMep: 10,20,30)

llocne mabnwpernit - mpoumsBecTu kanubpoBky NEON (All channels) pgna Bcex Tpebyemex
IJUH BOJH CKAaHUPOBAHNS.

llpu #HeobxomumocTu - kanubposkm FLAT B Tex QUIBTPax, B KOTOPHX NPOBOIWINCH HAOIWIEHHS.

Bo epems HabawdeHnHul ydobHo noav3osambca pexumom IFP e npozpamme
anasusa PSF (nodpobuee cm. aaa8y 4.10.3)
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Aas ocmanoeku Yukaa CKGHUpOSarua Gocmamouno Haxame kHonky STOP e
menw Exposure control. Ilpu smom cpasy npepvigaemcs mexyuyee HAKONAEHUE.
Anbmepramuensili sapuanm - MoxHO Haxame kKrhonky PAUSE e Menw ynpaeseHus
HeIl (IFP exzposures start-up). B amom cayvae meKkyuyas 5KCNRO3UYUA HE
npepsieaemca, HO NOCAE Hee CKAKUPOBAHUE OCMAHABAUBAEMCA U MOKEM

boime 3anyyeno enogs (c mozo xe Homepa Kaxanra HPI) HakamueMm KHOMKU
CONTINUE. Bo epems naysel MOXHO npousdgodume awbvie Oelicmeus ¢ npozpammol
ynpasaserus (mecmosbie 9KCROBUYUL, UBMEHAML KORPu2ypayuw npubopa u
m.d.), Ho Heab3a sakpeleame okHo IFP exposures start-up, nockoabky ezo
noemopHulll esl306 obHyssem cuemuuk KaHano8. Bosmoxrocme cleaams nay3y
yoobra e mom cayuae, ecau Habawdamesb TOwem npoeepume PHOKYCUPOEKY
MEAECKONG, G NOMOM NPOOOAKUME CKAHUPOGAHUE.
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A Arnac cnekrpa cpaBHeHud jamnbl ¢ He-Ne-Ar HammosHeHHEM.

0.08 px

central dispersion= 3.96 A/px, error 2D—approximation
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0.08 px

central dispersion= 2.11 A/px, error 2D—approximation

=1,
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0.10 px

central dispersion= 2.09 A/px, error 2D—approximation
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0.16 px

central dispersion= 0.88 A/px, error 2D—approximation

=1,

bin_X
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0.07 px

central dispersion= 0.86 A/px, error 2D—approximation
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grating VPHG1800, bin_X= 1, central dispersion= 0.52 A/px, error 2D—approximation=0.14 px
‘ ‘ ‘ : I ‘ ‘ : ‘ ‘ ‘ ‘ I ‘ : ‘ ‘
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grating VPHG2300, bin_X= 1, central dispersion= 0.38 A/px, error 2D—approximation=0.09 px
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Puc. 31: Bug cnektp cpasuenuss npu mmpune memn 17 ¢ rpusmamu VPHGI1800 (BBepxy) m
VPHG2300 (BHE3Y)
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B PekomenjyeMmble BpeMeHa KaJUOPOBOYHBIX IKCIO3UIMIT B pe-
KMMe CIIeKTPOCKommu ¢ UimHHONW menabio (BinX=1, BinY=2,

gain—=low)
TpusMa NEON, cek | FLAT, cex
GR300 60 10
VPHG400 30 10
VPHG550G | 30 10
VPHGB50R | 60 10
VPHG1200G | 60 40
VPHG1200R | 30 20
VPHG1800R | 30 20
VPHG2300G | 90 40
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C Ilycreie miomaaku (MJIOCKUE T0JisA) [Jis KAJIuOpoBKu (HPOTOMET-
pudeckux gauabix (@arxysmaua T.A.)

06o3HAUCHHTE .72000.0 4.79000.0 P.A. | KommeHTapun

BF1 04:29:53.4 | +54:16:10 0 3BE3OH B IIOJE
BF2 04:29:52.5 | +24:28:08 0 3BEe3] HeT

BF3N 15:53:35.0 | —04:35:56 0 3Be3Ja Ha Kpaiwo
BF4S 15:53:30.5 | —04:44:29 0 3BE3J HEeT

BF5 19:21:30.0 | +12:28:51 0 3Be3IH B IIOJE
BF6 19:26:26.5 | +13:50: 18 0 3BE3IOH B IIOJE
BF7 23:56:50.4 | +59:43:27 0 3Be3IH B IIOJE

DSS2(red) U3o6parkenust "mycTeix " miomanok pasmepom 10 x 10/
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D ®oromerpuueckue crangaptol (Parxyniauna T.A.)

[Ina monydeHus abCONNTHHX 3BE3JHHX BENWYNH CTAHIApTHAS Ipolexypa kamubpoBru TpebyeT mHabmomeHwmi
moneit, comepxammx doToMeTpHUecKMe CTauzapTi. Hambosnee wacTo MCHONb3yeMbe CTAHLAPTh IPHUBELEHEH
B pabore Landolt, 1992, AJ, 104, 340 (xapTOuYku OTOXLECTBIEHUS ¥ KOODAMHATH LOCTYIHH,
HaIpuMep, 0 azgpecy http://www.ls.eso.org/lasilla/Telescopes/2p2T/Landolt/). Kpome Toro,
MOXHO PEKOMEHIOBATb WCIOJb30BAThL IOJA CTAHZAPTOB, um3MepeHHHxX lluTepom CrercomomM (Stetson,
2000, PASP, 112, 925). KapTOuKE OTOXLECTBJIEHHS U KOOpPOMHATH Ioyieil CTeTCOoHA LOCTYIHH

mo agpecy http://www2.cadc-ccda.hia-iha.nrc-cnrc.ge.ca/community/STETSON/standards/.

B cnywyae mabmomeHu# monsa, MMeNmEro mepecedenme ¢ ob63opomM SDSS, AnsS OTHOCHTENBHOH IPUBA3KU
MOXHO DEKOMEHJI0BATb KCIIONb30BAaTh ypaBHeHMs mIepexoma oT SDSS ¢oToMeTpuueCKO# CHCTEM:H

k [IxomHcoma-Kpora-Koysuca. Heckonpko BapmaHTOB Takux ypaBHeHuM (M CCHIKE Ha COOTBETCTBYKIUE

paboTH) MOXHO MONYYHTH IO ampecy http://www.sdss.org/dr6/algorithms/sdssUBVRITransform.
html.
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E Chnomcok pekoMeHayeMbIX CHEKTPO(OTOMETPUYIECKNX CTAHIAPTOB

Star Name RA  (2000) Dec V mag. Spec Spectral File

h m s d > type coverage(mkm) Name
G158-100 00 33 54.32 -12 07 57.1 14.89 dG-K 0.32-0.92 g158_100
GD50 03 48 50.06 -00 58 30.4 14.06 DA2 0.11-0.92  gd50
SA95-42 03 53 43.67 -00 04 33.0 15.61 DA 0.11-0.92 sa95_42
HZ4 03 55 21.70 +09 47 18.7 14.52 DA4 0.11-0.92 hz4
LB227 04 09 28.76 +17 07 54.4 15.34 DA4 0.32-0.92  1b227
HZ2 04 12 43.51 +11 51 50.4 13.86 DA3 0.11-0.92  hz2
GD71 05 52 27.51 +15 53 16.6 13.03 DAl 0.00-3.00 gdi71
G191-B2B 06 05 30.62 +52 49 54.0 11.78 DAl 0.00-3.00 g191b2b
HILT600 06 45 13.33 +02 08 14.1 10.44 B1 0.33-1.04 hilt600
G193-74 07 53 27.40 +52 29 35.7 15.70 DAO 0.33-0.92 g193_74
BD+75d325 08 10 49.31 +74 57 57.5 9.54 0b5p 0.11-0.92  bd75d325
AGK+81d266 09 21 19.06 +81 43 28.6 11.92 sdO 0.10-0.92  agk81d266
GD108 10 00 47.33 -07 33 31.2 13.56 =sdB 0.11-0.92  gdi108
Feige34 10 39 36.71 +43 06 10.1 11.18 DO 0.11-0.92 feige34
Feigeb6 12 06 39.7 +11 40 39 11.06 Bbp 0.33-1.01 feigeb6
HZ21 12 13 56.42 +32 56 30.8 14.68 D02 0.11-0.92 hz21
Feige66 12 37 23.55 +25 04 00.3 10.50 =sdO 0.11-0.92 feige66
Feige67 12 41 51.83 +17 31 20.5 11.81 sdO 0.11-0.92  feige67
GD153 12 57 02.37 +22 01 56.0 13.35 DAl 0.00-3.00  gdi1b3
G60-54 13 00 09.53 +03 28 55.7 15.81 DC 0.32-0.92 g60_54
HZ43 13 16 21.99 +29 05 57.0 12.91 DA1 0.00-3.00 h=z43
HZ44 13 23 35.37 +36 08 00.0 11.66 sdO 0.11-0.92 hz44
GRW+70d5824 13 38 51.77 +70 17 08.5 12.77 DA3 0.11-0.92 grw70d5824
BD+33d2642 15 51 59.86 +32 56 54.8 10.81 B2IV 0.11-0.92  bd33d2642
G138-31 16 27 53.59 +09 12 24.5 16.14 DC 0.32-0.92 g138_31
G24-9 20 13 56.05 +06 42 55.2 15.72 DC 0.32-0.92 g24_9
LDS749B 21 32 15.75 +00 15 13.6 14.67 DB4 0.11-0.92  1sd749b
G93-48 21 52 25.33 +02 23 24.3 12.74 DA3 0.11-0.92 g93_48
BD+25d4655 21 B9 42.02 +26 25 58.1 9.76 O 0.33-0.92  bd25d4655
FeigellO 23 19 58.39 -05 09 55.8 11.82 DOp 0.33-1.00 feigellO
GD248 23 26 06.69 +16 00 21.4 15.09 DC 0.32-0.92  gd248
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F ITamarka aaa mabaogenunii co SCORPIO 6e3 cepBepa tb.sao.ru

AsToMaTnmueckoe samomueHme FITS-mamoxk:

B mopManbHOM pexuMe HabmwoieHWi, IpM BKINUEHMM KOMIbOTEpa lena aBTOMATHYECKH 3alyCKaeTcsd
mporpamma bta_write Ha tb.sao.ru: B kartamore /u/obs/telescop, KOTOpas CO3ZAeT B 3TOM
KaTanmore ¢aiim mapaMeTpos bta_param.save Ero umTamwT mporpamMMa yIpaBileHus mpubopoM Ha
lena u mporpamMMa TUAMPOBAHUS Ha rare.

Ecnu xe cepBep tb oTkmwueH, TO ciemyeT Ha lena 3anycTuTh ¢daitnm C:\cygwin\bin\bta_write.bat
(nxonka Ha paboueM cTone), HpH 3TOM Ha Iucke E: mogBuTbca daiin bta_param.save, KOTOpHH
Kaxmsle 2 CeKyHIn Ob6HOBasgeTCsa. UTOOH ero MCIONb30Bajia IpOTrpaMMa yIpaBieHus IpubopoM,

HaZO BHHATH U3 Hee M OTPeJaKTUPOBAThb KoHburypauuomusit dain D:\scorpio.cfg\remote.cfg,
a umMeHHO, B CTpokKe 102 m3memuTsr mapamerp path_BTA ma "g: (0BHUHOE €ro 3HAUEHHE: g:\).

[lna paboTh mporpaMmi THIUPOBAHWA Ha KOMIOBITEpE rare HeobxOZuMO HOAMOHTHPOBATL IOUCK
E: xax \\Lena\e (smecto E:\\Tb\obs_telescop)

CnenyeT oTMeTHTb, 4TO Gaiine bta_param.save cosgabaeMble Ha tb um lena pasnuyawTcs KOJIMHECTBOM
cTpox (B Bepcum mia Windows - 6ompme mapamerpos). [lo cocTosmun Ha ampesns 2008 - mporpamme
ynpasinerus MPFS um SCORPIO mepememams Tak, u¥To 6e3 ommbox uuTawnT mobo# u3 3Tux ¢aitmos.

A BoT ¢ mporpammoit rupuposamus ViewTvnew mepmopmuecku ( pas B 1-2 waca) Bo3HumKaeT mnpobiema
c uTeHmeM Qailma m oHa BhHpybaeTcsd, OpPUXOZUTCA Iepe3amyckaTb 1DL. B uem mpobimema moka
IO KOHYa He pasobpancs , BHOUMO KaKue-TO OCOOEHHOCTH uTeHus ¢(a#noB, CO3ZaHHHX B widnows

YIpaBieHMe TeJIECKOIOM - TOJBKO udepe3 mHTepdelic omepaTopa. Ilapons: btaoper, mocwnka
KOOpIMHAT - 4Yepe3 OKHO Alt+l, 3arpyska cmucka ob6bekToB - "Qaiinm/uTeHne cmucka 06beKTOB"

Brixom Ha IOLCMOTDPOBHE KaMeps - depe3 http://zserv.sao.ru
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G MUcnoanzoBanue TVguide co SCORPIO

3mech KpaTKO ommchBaeTcs paborTa Cc cmcTemoll rmpupoBaHmsa, paspaborammonr B. lleprummmM, KOTOpasd
MOXeT HCHOONb30BAThHCA B HaOmMOZeHWAX, Kak albTepHATHBA IporpaMMi viewIV. CremyeT OZHAKO
OTMETHTL, YTO JaHHAd NIporpamMMa He azanTtuposara nug pabore co SCORPIO m B HeH OTCYTCTBYWT
parn mone3HHX (yHKIUE (aBToMaTHIecKasd yCTaHOBKA 0ObeKTa Ha Wedb, OTKINYEHHE IOACMOTDA

BO BpeMs KauubpOBOK ¥ T.I.)

G.0.1 3amyck nmporpamMMbl

1. C pabouero croma CPF samycTtmTe mporpammy TV image O . CzemaTp mpobHOe HAaKOIIEHHE,
K mpuMepy, VS60 action/Get single image. (mnm CNTRL+1 ) B cmywae mpobmeM - coobmmuTe
O HHX IOEeXyPHOMY HHXEHEDPY.

2. Banycturs nporpaMmy TV guide O
3. Orkpure oxHo TV guide Options c¢ momompl KeHomku Options um 3arpysuTb Qaiin mapaMeTpoB
ons SCORPIO tv_pf_scorpio.conf
G.0.2 TwumuposaHuUe

1. B mporpamme TVimage ycTaHosuTe oxHo cuuThBaHua (Mouse mode/Set Frame). CgpenaiiTe
npobHOe HAKONIEHMWe, K npuMepy, VS60 action/Get single image. (mmm CNTRL+1)

2. BomenuTe o6bexT ruzuposanus okHoM (Mouse mode/Set Frame).

3. OBASATEJIBHO! oTrnoumTe HOCHIKY KOPpeKIuHM Ha Teneckoun! 3To menaerca B okHe TV guide
Options, 3aknajzka Guide, ycTanoBko# ¢maxka B cocTosmme Don’t Send. Mmaue mporpamma
IIOIIPITAeTCA IIOHOTHATDH 0bbexrT K IEeHTDPY BHIOEJIEHHOTO OKHA.

4. llpoBecTHM CeaHC ONUHOYHOM KOppeKIuE HaxaTueM KHonKm Once B oxHe mporpamme TVguide.
3adpurcupoBaTL TeKylmlee IOJOXeHMe IIeHTpa Kak Ilelb TUIupoBaHmusa KHomko# Fix. Ilpm HeobxomuMocT
IIOBTOPUTE 3Ty OIepanuio C AOPYTHMM YCTAaHOBKAMH HJIM IIOJIOXEHHNEM OKHa TI'HANDPOBAaHHUA.

5. BrINYUNTE NOCHIKY KOPPEKIWM Ha TENECKOI. YCTaHOBUTH dnar B nmonoxenume Send Cor. Ilpm
3TOM IpPOTpaMMa MOXET CIPOCHTH IapoJb: camac.

6. 3anycTuTh NpoIecC THIMPOBAHHS HaXaTHEM KHOIKM Start.
7. 3aBepuMTb THIWPOBAHME KHONKOH Stop.

8. na npomoMXeHHd THOUPOBAHHSA IO CTApPOMy LIEHTPY LOCTATOYHO IPOCTO HAXAaTh KHONKY Start.

G.0.3 JouoJsHure/ibHbIE 3aMeYaHUS

1. Yrobn m3bexaTb HeXeNaTeNbHHX CMEUEHWH TejeCKOIla IPH BBOZE 3€pKal OTKINYUTE TUIUPOBAHUE
KHOIIKOH# Stop.

2. BympTe ocTOpOXHH C MHmBK B nporpaMMe TVimage, 4Tobm B mpomecce TUAWPOBAHMA HE CMECTUTH
OKHO .

3. Qalin xombpurypauum sky:/users/obs/TVconf/tv_pf_scorpio.conf. OcHOBHEeE IepeMeHHEHE
IPVBEACHB HIXE :

PosAngle = 54
Xscale = 0.0714
Yscale = 0.0783
FlipX = yes

FlipY = no
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H DINACMD for Windows NT /2000/XP. PykoBozicTBO moJib30Ba-

TEeJId
JlabopaTopus mepcmexTuBHbX paspaborox CAQ PAH (2005 r.)

H.1 OO6mmue cBegenus

[lporpamma "DINACMD for Windows NT/2K/XP"mpepmasmadena gua B3auMogelicTsuza ¢ [I3C-xoxTpommepoM
U3 KOMaHIHO! CTpPOKM ¥ obecnednMBaeT:

® HHNIIMANM3AUN0 KOHTDOJIepa;
e ouncTky II3C;

® yIpaBIeHHE 3aTBOPOM;

® HAXONJIEHHE 3apdaa;

® CYNTHBAHHE [JaHHHX;

® 3aIllVICh IOAHHLHX.

H.2 Cocras nporpammel

HporpaMma ABJIA€TCA KOHCOJIBHBIM IDUJIOXEHNEeM, TO €CTh, SaHYCKaeTCH us3 KOM&H,ZI;HOfI CTPOKU
DOS, nubo u3 bat-daiina, m He uMeeT COOCTBEHHOTO OKHA.
MlporpaMmuoe obecmedeHHE COCTOHT K3 Clemyomux (aiios:

® OCHOBHOW ucmonHgeMui Mozynb (dinacmd.exe);

® NONONHWTENbHEHN ucnonHdemui Mozynb (killdina.exe);

e fubnuoTexa ¢QyERUUE B3aumogelicTBus C cepBepoM CCD (dinaccd.dll);
e bubnuoTexa KIACCOB OCHOBHOTO Mozynsa (cw3220.d11);

e IaKeTHHI gpaliBep, obecmeumBawmuili 06MeH NaHHHME C KOHTDPOJIJIEPOM 4Yepe3 CEeTeBOH amamTep
(npf.sys);

e cepsep CCD, unu BupTyaneHui roTpomnep {(ccdserv.exe);
o GubnuoTexa QyHKUUE AnA paboTH C maxeTHHM npafiBepom (packet.dll);

o Gubmmoreru knaccoB cepsepa CCD (mfc70.d1ll, msvcr70.dll, msvcep70.dll). Heobxozumsie
xoHQurypanuonuse ¢ains (momkaramor CFG):

e xomburypauuoHsmi daiin ¢ napaMerpamu [13C-marpuun (chip.cfg);

o XOHQUTYpaALMOHHHE Galin Inag HEMUMANE3auuyM KoHTpoanepa (initx.cfg);

e dalin TemeMeTpHHM - C IapaMeTpaMu TEMIEDPATypH U ypoBHel Hampsaxerui (telex.cfg);
o dalim-wabnon fits-zaromosrka (fits_.hdr);

e daiin c koadpduenTamu mpeobpasoBaHud Ind TemeMeTpuu (waves.kfc);

e 3arpysounsle Qalimn gua koHTpossmepa (*.1ldr);

e dafins C BpeMeHHNMM ZuarpaMMamu (*.ngr).

[lporpamMmsl Hanucaew Ha a3hKe Cut++ B MHTerprmpoBaHHHX cpegjax Borland C++ vb.01 m Microsoft
Visual C++.NET v7.0.
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H.3

WNacTanaganusda mporpaMMbl

H.3.1 Cucremubie TpeboBaHus

[ng HOpPMANBHOTO QYHKIMOHMPOBAHUS IPOTPAMMH HEOOXONUM KOMIBKTED Clenyome# KOHGUIYpAIMM:

mporneccop He Huxe Pentium 166 MHz;
MUHMMAJIBHBE 06beM omepaTuBHOM mamaTm 128 MB;

cBobOIHOE IPOCTPAHCTBO Ha XE€CTKOM HuUCKe He MeHee 3,5 MB gmma QaiiioB IpOrpaMMHOTO
xommuerkca u no 8,5 MB Ha kaxmoe moinydeHHoe u3obpaxernme pasmepoM 2048x052 mumkcemos
¢ paspemermeM 16 6umT Ha nHKCeN;

onepanuonsaa cucremMa Windows NT 4.0, Windows 2000 unm Windows XP;

ceTeBOl ajanTep Ana obMeHA JAHHHMKM C KOHTDOJJIEPOM M yCTaHOBIeHHHH nma Hero NDIS-gmpaiisep.

H.3.2 Wacrannsamus ceTeBOro gpaiiBepa

[ng HOpPMAaNBHOTO QYHKIMOHMPOBAHUS IPOTPAMMH HEOOXONUM KOMIBHTED Clenyomell KOHGUTYpAIMM:

BCTaBbTE B KOMIBITEp CETeBOIl ajamTep, BXOLAmUE B KOMIEKT 0OOPYyLOBaHUSI

Windows NT 4.0:

3aiiiuTe B CHCTEeMy C IIpaBaMM aJMHHHCTpPAaToOpa, B OTBET Ha coobmeHme, 4TO obHapyXeHO

HOBOE YCTPOHCTBO, HAXMHTE KHONKY "YCTaHOBHWTB C OucCKa'"m ykaxuTe nyThb k ¢danmy OEMSETUP.INF
(xkaTamor DINACMD/NDIS/NT ¢ wHCTAANANMOHHOTO AWCKAa). BubepuTe ajzanTep u mHaxmuTe "OK";
Ecnmm cucrema He obHapyxmia HOBHII ceTeBO# amanrtep, B '"[lamesum ympaBieHus'OTKpOUTE

"CeTns'"u BHOepuTe B MeHO "AmanTepn'kuHomnky '"JobaBuTp". B okHe BHOOpa CeTeBHX MIIAT

HAaXMUTE KHONKY "VCTaHOBMTBL C AUCKA"M yKaxuTe IyTh K daftmy OEMSETUP.INF (xaTamor
DINACMD/NDIS/NT ¢ WHCTamIAUMOHHOTO AUCKA). BubepuTe ajmanTep u maxmuuTe "OK". Ileperpysute
KOMIILITED ;

3aliguTe B CHCTEMy C IIpaBaMM aAMHHECTPATOPa, IPOBEPBTE, YCTAHOBJEH M B CHCTEME IPOTOKOJ
TCP/IP ("lamens ympasnenus> "Cerwn> "llporokomuw"). Ecnm zeT, ycraHoBuTe ero. HacTpoiixa
mporokona: B "llamenm ynpaBineHusa'"oTkpoiTe "CeTb'u BubepuTe B Memn '"llpoTokom'us cmmcka
CeTeBble HmpOTOKONE CTPoky "IlpoTokom TCP/IP". B mome "Ampec IP"yxkaxuTe HecylleCTBYOUUR
ampec Iua Bamel momceTu, Hampumep, 192.168.53.1. OcTanpHbe DOJA MOTYT COBIAZATh

C COOTBETCTBYNUNMH NONAMH LIS yXe YCTAHOBIEHHOTO paHee CEeTeBOTO aJanTepa;

e B "[lamenu yupasnerus'"oTkpoiiTe "CeTb'"u BhbepuTe B MeHw "llpuBa3ku'¥M3 CHHCKA IPUBA3OK

CcTpoxy 'BCex ceTeBhx muaT". UTKpoHTe AT HOBOTO CETEBOTO 3anTepa CIHCOK €ro IPUBA30K,
HaXaB pAOOM C HuM KHOmky '"+'". OTxiouuTe B 3TOM CIHCKEe BCe IPOTOKONH, Kpome TCP/IP,
ucnone3ys KHONKY "OTkmounTs". Haxmmre "OK". IlleperpysmTe KOMIBOTED.

Windows 2000:

3aliuTe B CHCTEMy C IpaBaMKM aAMEUHECTPATOpa, HAXMUTE Ha KHONKY "Start BmbepuTe "Settings-
> "Network and Dial-up Connections". BmbepuTe cTpoky Local Area Connection ngma Bamero
agantepa. Haxmmre Ha kHOmKy "Properties". OrkmoumTe B cnmcke Component checked are

used by this connection sce mporokoms, kpome TCP/IP;

HacTpolika IpOTOKONAa: He 3aKphHBad IpelHAyLEero OKHa, HaxMuTe kKHounky "Advanced". B
oTkpuBIEeMCa OKHe BHOepuTe BKianky "WINS"m ormMeTnTe cTpoky 'Disable NetBios over
TCP/IP". Haxmute "OK
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Windows XP:

e 33lifuTe B CUCTEMy C IpaBaM¥M AIMUHUCTPATOpa, HaxMuTe Ha kHomky "Iyck"("Start"), um
B "llamenu ympasnexuz' ("Control Panel") Bubepure "HacTpoiika> "Ceresne mnogkimwuexusa'"("Networ
Connection") -> "llozkmouenus mo joxanbuHoi ceTu"("Local Area Connection") zms Bamero
amanTepa. Haxmure mHa kmonky "CmoliicTea'"("Properties"). OrkimwunTe B cnucke '"(OTMedeHHHE
KOMIIOHEHTH HCIONbL3YlTCcH >TuM nogkmodenueM'" ("This connection uses the following items")
BCe IpOTOKONE, kpoMe TCP/IP;

® HACTpPOHKAa NPOTOKOJNA: HE 3aKpHBAA IPENHAymMEero OKHa, HaxMuTe kKHOmky '"Advanced". B
OTKpHBIIEMCA OKHe BHOepuTe BKIagKy "WINS"u orMeThbTe CTpOKy "Disable NetBios over
TCP/IP". Haxumre "OK".

H.3.3 WHcTanngauus mmporpaMMHOTO KOMIIJIEKCA

e 3zalimuTe B cucTemy Windows ¢ mpaBamm agMuHECTpaTOpa M 3amycTuTe nporpammy dina_cmd_nt.exe
(zna Windows NT), ambo dina_cmd_2k_xp.exe (gng Windows 2000 um Windows XP) ¢ HHCTANIANUOHH
IUCKa;

® crenyiiTe WMHCTPYKIUAM IPOTPAMMb YCTAHOBKH;

® IIEPEerPy3UTE KOMIBKTED.

H.4 ®opmaT maHHBIX

llepen mawamoM pmamHHX B daiin 3amucwBaeTcsa FITS-3aronoBOK, KOTOpPHHE COZEDPXUT HHDOPMAIUIO
06 mzobpaxenum um uMeeT nuuHy 5760 OaitroB. 06pasern fits-3saromoBka xpamurca B dadtme fits_.hdr
B noxmkartanore '"CFG":

SIMPLE = T / Standard FITS file

BITPIX = 16 / No. of bits per pixel

NAXIS = 2 / No. of axes in matrix

NAXIS1 = 2048 / No. of pixels in X

NAXIS2 = 2052 / No. of pixels in Y

CRVAL1 = 0 / Offset in X

CRVAL2 = 0 / Dffset in Y

DATE = ’YYYY-MM-DD’ / Creation data of this file
ORIGIN =2 >/ ACQUSITION SYSTEM

DATE-0BS= ’YYYY/DD/MM’ / DATE (YYYY/DD/MM) OF O0BS.
TELESCOP= >/ TELESCOPE NAME

INSTRUME= °? >/ INSTRUMENT

OBSERVER= ?’ >/ DBSERVERS

0OBJECT =2 >/ NAME OF IMAGE

PROG-ID = ° > / observational program identifier
AUTHOR = >/ AUTHOR OF PROGRAM

BSCALE = 1.00 / REAL = TAPE*BSCALE + BZERO

BZERO = 0.00 /

DATAMAX = 65535.0 / MAX PIXEL VALUE

DATAMIN = 0.0 / MIN PIXEL VALUE

FILE = > / original name of input file
IMAGETYP= > / object, flat, dark, bias, scan, eta, neon, push
OBSERVAT= ? > / observatory

START =’ > / measurement start time (local) (hh:mm:ss)
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EXPTIME = / actual integration time (sec)
CAMTEMP = / camera temperature (K)
DETECTOR= ° > / detector

RATE = / readout rate (KPix/sec)
GAIN = / gain, electrons per adu
NODE = > / output node (A, B, AB)
BINNING = ° > / binning

PXSIZE =~ > / pixel size (mkm x mkm)

uT = > / universal time (hh:mm:ss.ms)
ST = > / sidereal time (hh:mm:ss.ms)
RA = > / Right Ascension (DD MM SS)
DEC = > / Declination (DD MM SS)
EPOCH = / EPOCH OF RA AND DEC

VA = / zenith distance

A = / azimuth

PARANGLE= / parallactic angle
ROTANGLE= / field rotation angle
SEEING =~ > / seeing

FILTER = / filter

FOCUS = / focus of telescope (mm)
IMSCALE = ? > / image scale ("/Pix x "/Pix)
CAMERA = 1 / camera number

SLITWID = / slit width (")

MIRRTEMP= / mirror temperature (C)
DOMETEMP= / dome temperature (C)
QUTTEMP = / outside temperature (C)
WIND = / wind (m/s)

CLOUDS = / clouds (%)

PRESSURE= / pressure

MODE = > / mode of instrument
DISPERSE= ° > / disperser and/or dispersion A/px
SPERANGE= ° > / spectral coverage

ORDER = / order of dispersion TILTPOS
TILTPOS =’ > / tilt position

FILTERS = ° > / name on both wheels
FILTPOS1= / position of wheel number 1
FILTPOS2= / position of wheel number 2
CAMFOCUS= / focus of reducer (mm)
QGCONST = / Queensgate constant

LSCAN = / wavelength of IFP scan
CHANNEL = / IFP channel

HISTORY

COMMENT

END

[lamHrle M306paxeHUa 3anKUCHBAKTCA KakK 16 OuTOBHEe IOBOMYHEE IleJbe HKUCIA CO 3HAKOM, OaiTH
IepecTaBIanTCa. M3 kaxmoro 3HadeHua 16 paspanHHX JAHHHX BHUMTAETCA dUCIO 32768, KOoTOpoe
sanucwBaeTca B noje BZERO 3aromoBka. [lepen HavanoM Kaxmoil 3KCIO3MIMM IporpamMMa ccdserver.exe
6epeT comepxuMOe 3arojoOBKa, 3alOJHAET B HeM yKAa3aHHHE HUXEe IIOJNd, 3aTeM K HeMy mobasiaeT
HaKOIJICHHHE [aHHHE M COXpaHAEeT Ha AUCKe. [[IMHa momydeHHOTO dalina Bcerma xpaTHa 2880
6afiTaM, IO3TOMy, IpH HeOOXOZMMOCTH, B KOHIE NAHHHX 3aNKUCHBANTCA HYJIH.
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BITPIX 4KuCNIO 6T Ha IHKCen

NAXIS1 muprHa n300paxeHna B NHKCEJAaX

NAXIS2 BHCOTa M306paxeHus B IHMKCeNax

DATE JaTa co3maHusg dainma

ORIGIN Ha3BaHUE CHCTeMs cbopa

DATE-0BS maTta Habmomenuit (YYYY-MM-DD)

CRVAL1 coBur mo X

CRVAL2 coBur mo Y

BZERO CMelleHVe 3HAYeHMS MHTEHCUBHOCTH OTHOCHTeJIbHO O
DATAMAX MaxCuManbHOE 3HAYeHMe MHTEHCHBHOCTH B ¢aitme
DATAMIN MEUHUMAJbHOE 3HAYEHHe WHTEHCHBHOCTH B o¢aiine
FILE uMa daiina

IMAGETYP TAn n3006paxeHus

START MecTHOe BpeMsa cTapTa skcnosmmuy (hh:mm:ss)
EXPTIME BpeMa HaKOIJIEHHE B CeKYHIAxX

CAMTEMP TeMIIepaTypa IeTeKTOopa B KelbBHHAX
DETECTOR Ha3BaHUE OeTeKTopa

RATE CKOPOCTBb CYHTHBAHUSA

GAIN KO30PUIINEeHT yCUIEHUS

NODE BBHIXOZHOH y3el

BINNING OMHUHT

PXSIZE pa3MepH IHMKCeJa B MHKDPOHAaX

H.5 Coucok kmaroueii. [Ipumep bat-daitaa

Ucnons3oBanue: dinacmd [options]

Cnucok Kioded:

-?, -h, /7, /b  TloCcMOTpeTb CHHCOK BCEX KINYeH IporpaMMsl. [JaHHHHE KINY HCIONbL3YEeTCH
OTIEeNbHO OT OCTAJbHHX.

-a [N] [lony4YuTh CHECOK NOCTYHIHBX CETEBHX aIalTepoB WUIM YCTAHOBUTbL HOBHI amamnTep.
Texymuif amanTep B cHmcke OymeT NOMEYEH CHMBOJIOM *. [laHHHN KINY MCIONbL3YETCH OTHEIbHO
OT OCTAaJBbHBIX.

-1 3arpysuTb B KOHTDPOJIED IPOTPaMMy HHHUINAIH3ALNN.
-C OuncTHTE MATPHIy Iepen srcrno3umuen. Ilo YMONYAHNI OYNCTKA HE IPOU3BOLUTCH.
-8 He oTkpmBaTh 3aTrBop (shutter) BoO BpeMa HakommeHuda. [lo yMomYaHuio, 3aTBOp 6yIeT

OTKpHBATLCA, €CIU BpeMa dkcnosunuu bombme O, nua BCcex TuNOB HabmomeHu#, xpoMe bias,
dark u eta.

-t Texp YCTaHOBHUTDb BpeMs HAKOINEHHS, B CEeKyHZax. [lo yMomuanumpo, BpeMa pasHO 0.
3HAYeHNEe BPEMEHM MOXET OHTEH Kak IeNHM, TaK KX 3HAUEHNMEM C IUIaBanlel TOYKOH.

-b Bx By YcTamoBuThr pexuM 6buuHmHra. [lo ymMomuaswmwo, Bx um By pasmH 1.

-x X1 X2 [lepBoe u mocnesnHee 3HaAYeHUs HOMEPOB IIHKCEJOB B CTpoKe. [lo yMomvamuo,

CUNTHBAETCHA BCA CTPOKA. SHAYEHHS NHMKCEJIOB Haumpawrca C 0.

-y Y1 Y2 [lepBoe u mocnesnHee 3HaAYEHUS HOMEPOB CYMTHBAaeMHX CTPoK. [lo yMomvamuo,
CUMTHBAKTCA BCe CTPOKM. 3HAYEHHA CTPOK HadumHawTca C 0.

-r slinlf CKOpOCTH CYUMTHBAHUA LAHHHX (S-MeIJIeHHAd, N-HOpMajbHas, f-OecTpas). I[lo
YMONIMaHM0, YCTAaHABIMBAETCA MeJJeHHAasd CKOPOCTb CHUMTHBAHUMA.

-g 1llh KosbdunuenTt ycunemus (l-muskuit, h-Bhcokmit). [lo yMONYaHMI, yCTaHABIMBAETCS
HU3KUE KO3QQUIIMEHT yCHUIeHHS.

-n A|B|AB Brxomuoi#t ysem. [lo yMonmyaHmio NaHHHeE BHBOAATCA Yepe3 y3ex A.
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-o olf|bldlslelnlp Tun mabnopemw# (object, flat, bias, dark, scan, eta, neon,
push-pull). Ilo ymMomyaHmwo, yCTaHaBauBaeTCs THI Object.

-v oC oL Yucno mepecKaHWpPOBAHHHX CTONOmOB ¥ juumit. [lo yMomyawmuno, 3azaeTca 20 cTonbios
v 20 jguH©L.

-w "Filename" BamaTp mMa Qaiinma Ona OamHEX H3o06paxeHua. [lo yMONYaHWD, 3anuCh IPOU3BOILUTCH
B ¢aitm ccd_tmp.fts. Uma daiina MOXeT COZEpXaTh IONHHE IyTh, €CJIM OH IPABUIIBHBIE, KIINY
-p He b6yIeT yuUHTHBATHCH.

-p "Path" YcTaHOBHTR IyTb [JIA 3amuchBaeMoro ¢afima. [lo yMomvaHWo, HIX €CIM yKa3aHHAS
IUPEKTOpUs He CyllecTByeT, bepeTcsa kaTamor, rfe HaxoguTca daiin dinacmd.exe. IIyTp He JomnxeH
KOHYaTbCA CHMBOJOM -

llporpammMa 6e3 xmoueil npomsBomuT HakomneHue O cekyuzn, 6e3 OYMCTKKH, HE OTKpHBasg 3aTBOP,
3aTeM CHYHUTHBAHIE BCEro kazmpa C Me,ZI;JIeHHOI:‘I CKOPOCTBI U HH3KHUM KOBQ)(I)I/HJ;I/IGH'I‘OM YCHUIEeHUA dYepe3
ysen A u sammchk ero B ¢aitn ccd_tmp.fts, B xaTamor c mporpaMMoil ympasierusa dinacmd.exe.

H.6 Bpimonnenue mporpaMMbl

[lepen BHOONHEHHWEM IPOTPAMMB CIENyeT 3aKPHTb NPUIOXeHWA dinasys.exe um dinaserv.exe. 3aTeM
ClemyeT 3amyCTUTh HNPUIOXeHHMe ccdserv.exe.

3amycK OCHOBHOTO MOAynsa ynpaBnerud [I3C-KOHTPONIEPOM B IAKETHOM DEXHME OCYMEeCTBIAETCH
U3 KOMaHZHOW CTpOKKM. B xomamzmoil cTpoxe Windows (okmo DOS) B mamke, rze yCTaHOBIEHO
mporpaMmMEOe obecnedenue, Heobxommmo BBecTH uMa mporpammsl (dinacmd.exe) u HeobxomuMbe
mapaMeTpsl. llpm 3amyCcKe OpOrpaMMe 6e3 IapaMeTpoB OyZeT BHBEZEH IIOJHBHE CINCOK BO3MOXHEX
KJINYedl ¥ IpUMepH KX KCIONb30BAHULA.

Bo BpeMa BHIONHEHWS HIPOTPAMMH IONB30BATENH OymeT coobmaTbCsa OCTaBIEeCs BpeMs 3IKCIO3UIUK
N KOJNWYEeCTBO CUWTAHHHX [AHHHX B IPOIEHTHOM OTHOMEHHM, & TaKXe pa3iudHasd HeobxommMas
nHQOpMAIlMa O XONe BHIIOJNHEHHS KOMaHZ. Bo BpeMa paboTH C KOHTPOJJIEDPOM IPOTrpaMMa-cCepBep
KaxIyo MHHYTY H3MepSeT 3HAUeHMe TEMIePaTypH M 3aHOCUT ero B dailnm temperature.txt B KOpHEBOM
KaTajore IpOTPaMMH.

Mozyne dinacmd.exe Takke MOXHO 3aIyCTUTb, HCIONb3ysd HakeTHH# dakn (komaHzui dain
DOS) . llpuMep makeTHOTO Qaiina HpUBeZeH HUXE.

@echo off
dinacmd -i -¢c -t 15 -y 0 399 -r £ -gh -n A -0 f -w "d:\1.fts"

if errorlevel 1 goto :error
goto :domne

jerror
echo DINACMD Error.
goto :end

:done
echo DINACMD Success.

:end

llpy ycmemHOM 3aBepmNEHMH IpOTrpaMMa BO3BpamaeT B HepeMeHHYW cpenn okpyxeHms ERRORLEVEL
suadenne 0.

Mpumepr 3anycka dinacmd.exe c mapaMeTpamMu comepxarcs B dafmax cmdl.bat, cmd2.bat,
cmd3.bat.
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ABapuiinoe 3aBepumenue paboTh Mozyna dinacmd.exe BO BpeMs BHIIOJIHEHNWS IPOU3BOLUTCH HAXaTHUEM
coueranua knasmm Ctrl-C, mmbo ¢ momompn Momyna killdina.exe. YTobm OCTaHOBHUTE HOCPOTHO
IpoIleCcC 3KCHO3uIuU, Heobxomumo um3 mpyroro oxkxHa DOS B mamke, rzie yCTAHOBIEHO IIPOTpPaMMHOE
obecmeuerne, BBeCTH CTPOKy ’killdina -s’. JkCno3umusa OCTAHOBHUTCHA, HaHHHE OyAyT CUMTAHH
¥ 3anucams B Qainm. Ecnu BHIONHEHHE NPOM3BOIUIOCH M3 IAKETHOTO ¢aiina, TO clremyomas KOMaHIa
B dailze NpPONOIXUT BHIIOIHATHCS. UYTOOH IONHOCTBH NPEpPBATh NPOLECC IKCIOSULUN KM CUUTHBAHULA,
HeobxomuMo um3 mpyroro oxkHa DOS B mamke, rfe yCTaHOBIEHO IpOrpaMMHOe obecnedeHme, BBECTH
CcTpoky ’‘killdina -a’. OKCHO3HWIUA WIM CYUTHBAHWE IIPEPBYTCH, NAaHHHE He 6yAyT 3ammCaHb
B ¢aitnm. Ecam BHIONHEHWE NPOM3BOAMIIOCH K3 IAKETHOrO ¢daiyma, TO CIeAylmEe KOMAaHAN B daiiie

He BHIIOJHATCS.
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I Bo3MoxkHBIEe HEUCIIPABHOCTH M CIIOCOOBI UX yCTPaHEHUS

HeuncnpaBHOCTB

[lpruuna

Cnocob6 ycTpaneHus

[lpy 3amycke IpOTrpaMMb
REMOTE He OTKpHBawTCHa
OKHa YIPaBIEHUS
PEIYKTOpPOM H aJanTepoM
u/unu nosBIAeTCH
coobmenne 06 OTCYTCTBUHU
ca3u ¢ COM-moprom

Het cBasu ¢ mpubopoMm

3axphTb IDL. BHKINUWUTH
KOMIIBITED . BHKIOUETE
3JeKTPOINTAHNE PeAyKTOopa
u agjanTepa. llpoBepuTs BCe
xabenu/pasbeMsl, HIyMUe
HA IIOCJIEeIOBATEeIbHAIM

nopT kKommbkTepa (wepes
nepexonuuk USB) u
COM-nopTh mpubopa.

[Ilpy 3amycke 3kcmosunuii B
okHe CCDserver coobmenusa
06 ommbre (oTCyTCTBHE
INTaHUS WX CBA3U C
KOHTDOJIIEPOM) u/UNK He
paboTaeT cUeTYMK BpPEeMEHH
9K CIO3UITNHN

Cboit xomTpomnepa I13C

HaxaTe STOP (memw
Exposure Control), gmamee
- "Initialization CCD"

B HakommeHHOM Qaiiie BCe
3HAYEHNS MHTEHCHUBHOCTeH
pasan 100. TemmepaTypa

M3C (Tccd) Gomee ueM Ha
1 rpamyc oramgaeTcsa oOT

-130

Cboit xomTpomuepa I13C

[lpoBeCcTr WMHMINANN3AIIND
KOHTpOJEepa KHOIKOHR
"Initialization CCD"

[lporpamMma momcKa 3Be3J
[IOKa3hBAaeT HENPABUIbHHE
KOOpDZWHATH Teneckoma. llpm
bokycHUpOBKe TelecKoIa
IporpaMMa aHanusa
n306paxeHuil TOBOPHUT

9TO BCE 3HAYEHUSA

doryca omuHakoBme. B
FITS-manky samnuchHBanTCa
HEIPAaBUJIBHLEIE KOOPOUHATH M
MeTeOoIapaMeTph

1) C6oi mporpamMmsl
co3maHma Qaiina IapaMeTpOB
TeJleckona bta_write Ha
tb.sao.ru (mepesarpyska
cepsepa ¥ T.I.)

2). C6oit cepsepe
yIpaBNeHUs TeJeCKOIOM

Ha rare.sao.ru

1) KIuKHYTH Ha HKOHKY
bta_write ma pabouem

crome lena.sao.ru WIHU

Hanmpsmy®o 3anycTUTb DIaKeT
d:/scorpio.cfg/bta_write.bat
M1 nepes3arpy3uTh KOMIBRTEP
lena.

2) BakpHTh OKHO IPOTpPaAMME
controlBTA (TepMuHanm C HKOHKOHN
- dororpaduein BTA), 3aHoBO
3anyCcTuTh nporpaMMmy controlBTA
KINKHYB Ha MKOHKY Ha paboueM
CTOIEe Trare.sag.ru

"MuraeT"IpAMOYT OMbHUK
BHIEISOMYN TTOJOXEHNE
TEKYMero IUCIEPTUPYHIETro
snemenTa (PUPIL)

KapeTka pucmnepcepa eie
He OOCTHIJa KOHIEBOTO
IOJIOXEHUSA

lNomoxmare 30-40 cexyHZ

Ha xomnbioTepe CPF He
3aIyCcKaeTCs IporpaMMa
aBTOMATUIECKOTO
TUANPOBAHUA .

"3aBuc" koMmbOTEp Sky,
yupasaawmuit TV-rpabepom

B3aTp Ha BaxTe KNI OT
xoMEATH 207. BHKJIOYUTH
xoMmbTep sky (cmema oT
BXOZHOM IBepW). HaXaB HA
HECKOJIBKO CEeKYHI KHOIKY
SJIEKTPOIUTAHUL . BRINUUTH
KOMIBRTEP 3aHOBO.
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