OTYET CAO PAH

OIITUYECKHE
NHCTPYMEHTDI

BOJIBIIIOMN TEJIECKOII
ABUMYTAJBHBIN

JaHHbIe O MOAAHHBIX 3asiBKax B KoMHTET MO TemarHhke
6onpiux TeneckonoB (KTBT, http://www.sao.ru/Doc-
k8/Telescopes/Ktbt/ktbt.html) u pacnpeeneHun
HaOMIOJATeIbHOTO  BPEeMEHH 6-M  Teleckoma Mo
HOJTyTOUSIM MPE/ICTABICHBI B Ta0I. 3.
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OPTICAL
FACILITIES

BIG TELESCOPE
ALT-AZIMUTH

Data on the requests submitted to the Large Telescopes
Program Committee (LTPC, http://www.sao.ru/Doc-
en/Telescopes/Ktbt/ktbt.html), and on the allotment of
the observational time on the 6-m telescope, in half year
periods are given in Table 3.

Tabnuya 3. [Jannvle 0 n0OAHHbIX 3A5A6KAX U pACHpeOeNeHUl HAOII00AmMenbHO20 8peMenU 6-M menecKona.

200, NOO0AHO 3A560K: pacnpedenenue HabIOOAMENbHO20 BDEMEHU:

nonyzooue | yucio Ha KO-60 KO-60 HayuHvie npogurakmuyeckue | pesepe
Houell Hoyell npospammbl pabomul oupekmopa

2012, 1 63 301 181 48 12 19

2012, 11 67 349 184 53 12 25

Table 3. Submitted requests and allotment of the 6-m telescope observational time.

year, submitted requests: allotment of observational time:
half year
number nights nights research BTA scheduled the Director’s
programs maintenance reserve
2012, 1 63 301 181 48 12 19
2012, 11 67 349 184 53 12 25
2012 2012
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Puc. 8. Cnesa - pacnpedenenue xaneHoapnoco épemeHu no memooam Habaodenutl na 6—m meneckone 6 2012 e.
Cnucox coxpawjenutl npugedern 6 mabn. 4. Cnpaga - pacnpeodeieHue KANeHOAPHO20 GPEMEHU MeNHCOY PYRNAMU

Habnooameret.

Fig. 8. Left: distribution of the calendar time over observational methods at the 6 m telescope in 2012. A list of
abbreviations is given in Table 4. Right: distribution of the calendar time between groups of observers.

Tabnuya 4. Ycnosuvle cokpawenusi 0as HA36aHULl Memooos Habaooenull (k puc. 7).

Table 4. Abbreviations of the observational methods (for Fig. 7).

1 | SCORPIO MHOroMOIOBBIH crieKTporpad Multi-Mode Spectrograph

2 | NES Duiense-creKTPOMETP BBICOKOTO pa3pelIeHHs High Resolution Echelle Spectrometer

3 | MAHUA MHOrOMOI0BBIi TAHOPAMHbIH (HOTOHOIAPHMETP Multi-mode panoramic photopolarimeter MANIA
4 | SPID Kawmepa co cyerunkom oToHOB Camera with the PCNG-detector

5 | MSS OcHoBHOI 3Be31HbIH criekTporpad ¢ [13C Main Stellar Spectrograph with CCD

6 | Speckle I{udposoii cnekn-uuTepdhepomerp Digital Speckle Interferometer
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W3 pesepa aupekropa
NPEAOCTaBISUIOCh  JUIs
HaY4YHBIX POTPaAMM:
Adpanacves: 2D-crniektpodoTomMeTpusi celpepToBCKUX
TaJIaKTHK (2.9), AtTecranus napaMmeTpoB
SCORPIO-2 (1);

baneea: KpaTHOCTh MONOABIX 3BE3] MaibIXx Macc (2);
bopucos: MaranTHele KaTakIN3MHYECKHE MEPEMEHHBIC
(1.5); Bypenun: KpacHoe cMmemeHHEe CKOIUICHUH
rayakTuk (0.5);

Beiio: Teomerpuss marautHbIX nojneir CP-3sesm (1);

HaOJromaTeNsHOE  BpeMs
BBITIOJIHEHHUST  CIIEAYIOIIUX

Jlooonos: CIIeKTpOCKOTIHSL ~ BBIOOPKH ~ JTaJeKHX
o0bektoB (0.5);  Jowcowu:  Cnexrpockomust  roAp
3Be3n (1); Joxobo: Actpomerpus u  QoTomeTrpus

KpaTHBIX CUCTEM (2);

Kapauenyes: ViccnenoBaHus KapIuKOBBIX TalaKTUK (2);
Kapuyxas: Cnextper Cyg X-1 (0.25); Kur: Dmuccun
Bokpyr JnokanbHbIX AGN (1); Kunnep: 3Be3npl ¢
renmeBbIMU BenbikaM (0.25); Knouxosa: KannaunaTel B
npoTorutaHetapaele TymanHocTH(1); Kyopsasyes: HoBbie
MarHUTHBIC 3Be311bI (2);

Jlymosunos: JKectkue peHTreHOBCcKHE HcTOUHHKH (1);
Manoconosey: ®ynnameHTaIbHBIC TAPAMETPBI KPATHBIX
cucreM (4); Moucees: KonplieBbie raakTHKA B 0030pe
SDSS (0.5);

Hayenuweunu: Marauthsle oy B AGN (2);

Tanuyx: DMuccuu B ciektpax mupuna (1);

Pomaniox: MarautHsle Tons MacCHBHBIX 3Be3n (1);
Casanos: MarHuTHble TONs CyOKapnMKOB Kkiacca B
(0.25); Caxubynnun: BzauMopeiicTBUE€ KOMIIOHEHT B
THAC (2); Cemenxo: N30paHHBIe MarHUTHBIE 3Be3.HI (3);

Coxonos: MHccnemoBanus ramma-BcruieckoB  (7.5);
Cmenanos: BCeIBIIIKU KPacHBIX KapiauKOBEIX 3Be3n (1);
Dabpuxka: YrupTpaspkue PEHTTCHOBCKHE
HcTouHUKH (2.5);

Yenyos: 3Besnpl B accomumarmu Cyg OB2 (0.25);
Yepenawyyx: KuHemaThka JUCKOB U sI/IEpPHBIE
obpasoBanus (3);

Hlanosanosa: Cuektponomsipumerpust AGN  (1.5);

Hlupep: Tloucku onTHYECKUX Mynbcapos (1).
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Observational time from the Director’s reserve was
allotted to the following research programs:

2D  spectrophotometry
Certification of

of  Seyfert
SCORPIO-2

Afanasiev:
galaxies (2.5),
parameters (1);

Balega: Multiplicity of young low-mass stars (2);
Borisov: Magnetic cataclysmic variables (1.5);

Burenin: Red shift of galaxy clusters (0.5);

Wade: Geometry of magnetic field of CP stars (1);
Dodonov: Spectroscopy of a sample of distant
objects (0.5); Joshi: Spectroscopy of roAp-stars (1);
Dokobo: Astrometry and photometry of multiple
systems (2);

Karachentsev: Study of dwarf galaxies (2); Karitskaya:
Spectra of Cyg X-1 (0.25); Keel: Emissions near local
AGNSs (1); Kipper: Stars with helium flares (0.25);
Klochkova: Candidates to protoplanetary nebulae (1);
Kudryavtsev: New magnetic stars (2);

Lutovinov: Hard X-ray sources (1);

Malogolovets : Fundamental parameters of multiple
systems (4); Moiseev: Ring galaxies in the SDSS survey
(0.5);

Natsvlishvili: Magnetic fields in AGNs (2);

Panchuk: Emission in spectra of Mira type stars (1);
Romanyuk: Magnetic fields of massive stars (1);
Savanov: Magnetic fields of class B subdwarfs (0.25);
Sakhibullin: Interaction of components in CBSs (2);
Semenko: Selected magnetic stars (3); Sokolov: Study
of gamma-ray bursts (7.5); Stepanov: Outbursts of red
dwarf stars (1);

Fabrika: Ultraluminous X-ray sources (2.5);

Chentsov: Stars in the Cyg OB2 association (0.25);
Cherepaschuk: Kinematics of disks and nuclear
formations (3);

Shapovalova: Spectropolarimetry of AGNs
Shearer: Search for optical pulsars

(1.5);
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Puc. 9. Pacnpedenenue nabmoodamenvHo2o epemenu
(6 uacax) 6-m meneckona 6 2012 2. no mecayam
CO2NACHO OaHHbiM Cayocovl sxcnayamayuu BTA u
OanubIM Habarodamenel.

Fig. 9 Allotment of the observational time (hourly)
on the 6-m telescope in 2012 month by month,
according to the data provided by the BTA
Maintenance Service (TMC) and by the observers.

Bpems nabmonernit B 2012 1. cocraBuno 1719 dgacos

(mamapie  COKBTA) w1341 gwacoB  (maHHBIE
HaOJro1aTeNnei).

I'paduxu ¢ pacnpeneneHreM KaleHAAPHOTO BPEMEHH
mo  MeTogaM  HaONIONEHWH, MEXAy TpyIIaMH

The total observational time in 2012 amounted to 1719
hours (BTA TMS data) and 1341 hours (observers’
data).

Pictures with distribution of the calendar time
according to the observational methods, between the
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HaOmromaTeneil W pacmpeneieHrHe HaOIIOIaTeIHHOTO
BpEMEHM MO MECSIaM Mpe/ICTaBIeHbl Ha PUCYHKaX 8 U
9, COOTBETCTBEHHO.

B Tabmuie 5 mpHBOAATCS CIHCKU HAaOIHOMATEIBHBIX
MporpaMM, BBIMOJMHSABIINXCA Ha 6—M Teneckone BTA B
2012 1., ¢ yka3aHueM (aMITHH 3asBUTEISI, HHCTUTYTA
(M| cTpaHBI) M KOIMYECTBA BRIACIICHHOTO BPEMEHH.
Yuenwuii cexpemape KTHT H.H. Pomaniok.

KOMUTET 11O TEMATHUKE
BOJIBIIUX TEJIECKOIIOB

B 2012r. mnposeaenst 2 3acemanuss KTBT wu
KoH(pepeHnus mons3oBareneit TeneckonoB CAO PAH.
Bce 3acenanust ObIIH IIPOBEACHBI B 00CEPBAaTOPHH.

Komurer takke paccMarpuBai 3asBKM Ha 2.6-M
teneckora 3THI (KpAO, VkpamHa), 2-M TeIECKOI
obcepBatopru Tepckon (Ykpamna u MTHACAH) u 1-m
teneckon Ileiicc-1000 (CAO PAH). HaGmoparensHoe
BpeMsI Ha 3TUX HMHCTPYMEHTaxX OBLIO paclpeseiieHO B
paMKax KBOTHL. B momyrogme ona cocrtaBmna mo 18
vouet g 3THI wm Leiicc-1000, 36 HOued nnms 2-M
TENEeCKOoTa.

22-26 anpeas 2012 roaa

[IpoBoannoCck paccMOTpeHHE 3asSBOK H pacIpeiclicHHe
BpeMEHH Ha BTopoe nomyroaue 2012 r.

B 3acemanmu npuHumanu ydactue uineHsl KTBT:
FO.1O. Basnera, B.B. Baacwk, B.A. I'aren-TopH,
M.I'. Munraimes, W.U. Pomaniok, A.B. CrenaHos,
A.M. Yepenamyk, 5.M. llycros.

25 anpena nposedena Kongepenyus noavzosameneti co

cnedyroueti npoSpamMmon.
Otuetsl 0 pabote TemeckonmoB CAO PAH Bo BTOpOM

nosyroauu 2011 r.:

e B.B. Baacrwok. Otyer o pabore 6-M ONTHYECKOTO
TeNeCKOoTa.

o M.I'. Munzanuee. Otuer o paboTe paguoTeIecKomna
PATAH-600.

OTtueTsl 3asBUTENEH HAONIONATENTFHOTO BPEMEHH U

HayYHbIE JJOKJIab:

e A.B. Cmenanos ('AO PAH). CoBpeMeHHbIE
npoGuieMbl pagronsydenust CoylHIa 1 3Be3/;

e JO.B. I'nazonesckuii.  VccnenoBaHue  CTPYKTYp
MarHMTHBIX TI0JIEH 3Be3];
e OK. Cunpuenko (FAUII MIY). HWccnenoBanue

JIMH30BU/IHBIX T'aJIAKTUK Ha 6-M TEIECKOIIE;

e E.B. Manozonogey. Cnexi-marephepoMeTprudeckne
WCCIIeTIOBaHMS KPaTHBIX 3Be31 Ha BTA;

e B.A. l'aeen-Topmn, J.A. Baunos, (CI1e1y),
E.U. I'acen-Topnu (FAO PAH). OnTudaeckas
nepeMeHHocTh O1azapa OJ 287 B 2005-2009 rr;

e U.C. Casanos (MHACAH). Marautasie nons SdB-
KapaukoB. Onpenenenue paguycoB SdB-kapimkoBs;

e B.M. bozoo. HaGmonarenbsHble po0eMBbl
coaHeuyHEIX ucciaenoBanuii Ha PATAH-600;

e C.A. Tpywxun. HoBble pe3ynbTaTel B IpOrpaMme
uccnenoBanuil Mukpoksasapos Ha PATAH 600.

2012
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observers groups and monthly allotment of the
observational time, are presented in Figs. 8 and 9,
respectively.

Table 5 reproduces the lists of observational programs
implemented on the 6-m telescope BTA in 2012, listing
the surname of the applicant, his affiliation (or country)
and the amount of time allotted.

Secretary of the LTPC LI. Romanyuk.

THE LARGE TELESCOPES
PROGRAM COMMITTEE

In 2012, 2 sessions of the LTPC and a conference of the
SAO RAS telescopes users were held. All LTPC
sessions were held in the Observatory.

The Committee considered as well requests for the
2.6 m Shajn Reflector (CrAO, Ukraine), the 2-m
telescope of Terskol Observatory (Ukraine and
INASAN) and the 1-m telescope Zeiss-1000 (SAO
RAS). The observational time on these instruments was
allotted within the quota. It amounted 18 nights for the
ZTSh and Zeiss-1000, and 36 nights for the 2-m
telescope.

2012, April 22-26

Observational time requests were considered and time
allotment was done for the second half of 2012. The
following LTCP members were present:
Yu.Yu. Balega, V.V. Vlasyuk, V.A.Hagen-Thorn,
M.G. Mingaliev, LI Romanyuk, A.V. Stepanov,
A M. Cherepaschuk, B.M. Shustov.

On April 25, a conference of telescopes’ users was held
with the following agenda.:
Reports on the operation of SAO RAS telescopes in

the second half of 2011:

o V.V. Vlasyuk. Operations report of the 6-m optical
telescope.

o M.G. Mingaliev. Operations report of the RATAN-
600 telescope.

Reports of observational time applicants and scientific

reports:

o A.V. Stepanov (MAO RAS). Modern problems of
radio emission of the Sun and stars;

o YuV. Glagolevskij. The study of magnetic field
structures of stars;

e OK. Sil’chenko (SAI MSU). The study of lenticular
galaxies in the 6-m telescope;

o E.V. Malogolovets. Speckle interferometry studies
multiple stars in BTA;

e V.A. Hagen-Thorn, D.A. Blinov, (SPbSU),
E.I. Hagen-Thorn (MAO RAS). Optical variability
of OJ 287 blazar in 2005-2009;

o [S. Savanov (INASAN). Magnetic fields of SdB-
dwarfs. Determination of SdB-dwarf radii;

o V.M. Bogod. Observational problems of solar studies
in RATAN-600;

o S.A. Trushkin. New results in microquasar studies in
RATAN-600.
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Tabnuya 5. Cnucok nabmodamenvhvix npoepamm 2012 e.
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3asiBHTEIb CtpaHa/ HHCTHTYT KpaTkoe HazBaHue 3aBKH K-Bo Houeii
AnekceeBa Ypanl'y O-3Be3/1bI B KOMILIEKCAX 3B€31000pa30BaHUs 5
AHJpOHOB Yxpauna CreKTpbl aKKpeLUPYIOIUX IBOHHBIX CHCTEM 3
AdanacreB CAO PAH 2D-cniektpooTOMETpHs CeH(hepPTOBCKUX ralakTUK 12
Adanacnen CAO PAH Artrecramms napamerpoB SCORPIO-2 1
Banera CAO PAH KpaTHOCTh MOJIOJBIX 3BE31 MAJIBIX MACC 12
BapcykoBa CAO PAH Beictpast nepemenHocts CI Cam 1
BapcykoBa CAO PAH Yasrpaduoneronslii cnexktp V934 Her 1
Beckun CAO PAH MHUKpPOCEKYH/IHbIE CIEKTPBI ITyJILCAPOB 3
Bomanc T'epmanus Benbiky 1 McTeyeHus U3 KapIMKOBbIX IaJIaKTHK 2
Bopucos CAO PAH MarHuTHble KaTakJIM3MHYECKHE TIepeMEHHbIe 7.5
Bypeuun KU PAH KpacHoe cMeleHe CKOILUIEHHH ragakTuK 35
Baunees CAO PAH MaccuBHBIE 3B€3/1bI B IPYIHX IaJlaKTHKaX 6
Bepemaruna TAO PAH WuTephepomeTprs IBOMHBIX aCTEPOHIOB 3
Bepemaruna T'AO PAH JlyueBble CKOPOCTH KaHIHIATOB B 9K30ILIAHETHI 2
Beiin Kanana T'eomerpust MarHUTHBIX noneit CP-3Be3 8
Taren-Topu AU CIIoI'y B3anmMozeiicTBre B TaJaKTHKAX 8
Caaronesckuii CAO PAH CP-3Be3/1b1 €O CJI0XKHBIMH MarHUTHBIMH TOJIIMH 5
Topanckmii TAUII MT'Y INekynspHble HOBBIE 3BE3/1bI 1
Jxomu Wnpus Crnexrpockonus roAp-3Be3J1 3
Jononos CAO PAH CHeKTpOCKONHsI BHIOOPKH JaJIeKHX 00BEKTOB 3.5
Jloxo6o Hcnaunsa ActpomMerpus U HOTOMETPHS KPATHBIX CHCTEM 6
Jpsi4eHKo CAO PAH 3Be3bl Tuma o Cet 3
3acoB TAUII MT'Y JIMCKOBBIE TaJIAKTHKU PAaHHUX THIIOB 3
HBanoBa Kry Crnexrpockonus 38e31 THHa § Sct 2
Kanes MNHACAH W36panHble Kiaccu4eckue Hedenibl 2
Kapadenues CAO PAH Bnunskue xapnukoBble ranakTHKH 6
Kapayenues CAO PAH KapinkoBble rajakTHku B o6imake CVnl 4
Kapaames AKI[ ®UAH TMonspusanus 6aazapa 0716+715 4
Kapuukas NHACAH Cnekrpsl Cyg X-1 0.25
Kapnos CAO PAH IToyCKH OIMHOYHBIX YEPHBIX JIBIP 3
Karbimesa TAUII MI'Y CHeKTpbl TECHBIX PEHTI€HOBCKHX JIBOHHBIX 4
Kua CIOA Omuccun BOKpyr JokanbHbiX AGN 3
Kucenes Yxpauna CHeKTponoiapuMeTpus KoMeT 3
Kucenes Yxpauna Tonspusanus 60nbIINX CIYTHUKOB YpaHa 3
Kunnep OcroHus 3Be3/1bl C TEJIMEBBIMHU BCIIBIIIKAMH 0.25
Knoukosa CAO PAH Kanaunatel B npoToruiaHeTapHble TyMaHHOCTH 10
Kopeyn YkpauHa Y naneHHble aKTHBHbIE KOMETBI 4
Kynpsisues CAO PAH HoBbie MarHuTHBIE 3BE3/1bI 9
Kypr AKIl ®UAH Onrrueckoe U3ydeHHe ONIMKAHIINX ITyTbCapoB 2
Jlam3uu TAUII MI'Y MarnuTHoe nosne 3Be3x tuna T Tau 4
Jlo3nHckas TAUII MI'Y CBepXHOBBIE H 3B€3/IHBIH BETEP B raJlaKTUKAX 5
JlyToBHHOB WKW PAH KecTkne peHTreHOBCKHE HCTOYHHKHI 3
Mauiorosnosen CAO PAH OyHaMeHTalbHbIE TAPaMETPhl KPATHBIX CUCTEM 12
MoBcecsiH Apmenns HWcTeueHust 13 MOJIOMIBIX 3BE3HBIX OOBEKTOB 7
MouceeB CAO PAH Konbuessie ranakruku B 0630ope SDSS 8.5
MOCKBHTHH CAO PAH Crextpsl 1 (POTOMETpPHS CBEPXHOBBIX 1
Hausanmsuin T'AO PAH Marnurssie nosst B AGN 9
Manuyk CAO PAH DOMHCCHH B CHEKTPAX MUPH 3
Manuyk CAO PAH CIHeKTpOnoIsipUMETpPHs 3Be3]1 ¢ 000JI0UKaMHI 2
InorpoBuy T'AO PAH CHeKTponoIspuMeTpHst XOJI0IHbIX OENIbIX KapPIUKOB 2
Monocyxuna YxpauHa JIuTHit B MAaTHUTHBIX 3BE3/1aX 4
IorpaBHOB T'AO PAH CnekrpanbHoe ucciegosanue RZ Psc 1
Iynanosa VYpanl'V «[Comy6bie GposTH» B PACCESHHBIX CKOILICHUSX 2
MycTnabHnk CAO PAH DBOJIIONUSA KapJIMKOBBIX I'aJlaKTHK 5
Pacreraes CAO PAH Hurepdepomerpusi MarHUTHBIX 3BE3]] 3
Pacreraes CAO PAH JIBOliHBIE MATHUTHBIE 3BE3/IbI 3
PeBHUBIEB WKW PAH Maccsl GernbIX KapJIMKOB 2
PemeTrHukoB AU CIIoI'yY lNanakTHKK ¢ U30THYTHIMU AUCKAMU 3
Pomanok CAO PAH MarHuTHBIE 110JI51 MACCUBHBIX 3BE€3/1 5
CapaHoB MHACAH Maruutzsle nonst cyokapiukoB knacca B 2.25
Caxudyinn KI'y Bsaumopueiicteue kommoneHnt B TJC 10
CeMeHKO CAO PAH VI36paHHbIe MarHUTHBIE 3BE3/bI 11
CHiIbYeHKO TAUII MI'Y Kosiblia B JIMH30BUIHBIX TalaKTHKAX 6
CMHpHOBa CAO PAH JIxeThl B ceii(pepTOBCKUX TalaKTUKaX 2
CoxoJi0B CAO PAH HccnenoBanus raMmma-BCIIECKOB 7.5
CrenaHos T'AO PAH Benblmky KpacHbIX KapiIMKOBBIX 3B€3]] 9
®adpuka CAO PAH ViabTpasgpKkue peHTTeHOBCKME HCTOYHUKU 9.5
DaTXyLIHH CAO PAH IMonspumerpust CBEpXHOBBIX 3
Pya Opanuus Hurepdepomerpust 1 CIEKTPbI MHPHU], 7
XO0ATBITHH AU CIIoI'y Mukponepemennocts B OB-3Be3nax 4
Yeuuon CAO PAH 3Be3nnl B accouuanuu Cyg OB2 1.25
Yepenamyk TAUII MI'Y KunemaTnka IUCKOB | siiepHbIe 00pa30BaHUs 10
Yypasos KU PAH KunemaTnka 37N THYECKHX TaJIaKTHK 1
Yypasos VKU PAH DIIMNTHYECKUE FaTaKTHKK C PEHTTEHOBCKHMM Tajio 2
IlanoBajoBa CAO PAH Cnekrpononspumerpus AGN 6.5
Mlupep Wpnanus ITorckH ONTHYECKHUX MyJILCAPOB 5
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Table 5. List of 2012 observational programs
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PI Country/Institution Brief program title Nights
Afanasiev SAO RAS 2D-spectrophotometry of Seyfert galaxies 5
Alekseeva UralSU O-stars in star forming complexes 3
Andronov Ukraine Spectra of accreting binary systems 12
Balega SAO RAS Multiplicity of low mass young stats 1
Barsukova SAO RAS Fast variability of CI Cam 12
Barsukova SAO RAS Ultra-violet spectrum of V934 Her 1
Beskin SAO RAS Microsecond spectra of pulsars 1
Bomans Germany Flash and outflow from dwarf galaxies 3
Borisov SAO RAS Magnetic cataclysmic variables 2
Burenin SRIRAS Redshifts of clusters of galaxies 7.5
Chentsov SAO RAS Stars in Cyg OB2 association 35
Cherepaschuk SAIMSU Kinematics of disks and nuclear formations 6
Churazov SRIRAS Kinematics of elliptical galaxies 3
Churazov SRIRAS Elliptical galaxies with X-ray galo 2
Dodonov SAO RAS Spectroscopy of the sample of distant objects 8
Dokobo Spain Astrometry and photometry of multiple systems 8
Dyachenko SAO RAS Stars of o Cet type 5
Fabrika SAO RAS Super luminous X-ray sources 1
Fatkhylin SAO RAS Polarimetry of supernovae 3
Foy France Interferometry and spectra of Mira type stars 35
Glagolevskij SAO RAS CP-stars with complex magnetic fields 6
Goranskij SAIMSU Peculiar novae 3
Hagen-Thorn Al SPbSU Interaction in galaxies 3
Ivanova KSU Spectroscopy of & Sct type stars 2
Joshi India Spectroscopy of roAp-stars 2
Kanev INASAN Selected classical Cepheids 6
Karachentsev SAO RAS Nearby dwarf galaxies 4
Karachentsev SAO RAS Dwarf galaxies in CVnl cloud 4
Kardashev ASC FIAN Polarization of 0716+715 blazar 0.25
Karpov SAO RAS Searching of single black holes p 3
Katysheva SAIMSU Spectra of close X-ray binaries 4
Keel USA Emissions near local AGNs 3
Kholtygin Al SPbSU Micro variability in OB-stars 3
Kisilev Ukraine Spectropolarimetry of comets 3
Kisilev Ukraine Polarization of large satellites of Uran 0.25
Klochkova SAO RAS Candidates in protoplanetory nebulae 10
Korsun Ukraine Distant active comets 4
Kudryavtsev SAO RAS New magnetic stars 9
Kurt ASC FIAN Optical emission of the nearest pulsars 2
Lamzin SAIMSU Magnetic fields T Tau type stars 4
Lozinskaya SAIMSU Supernovae and stellar wind in galaxies 5
Lutoviniv SRIRAS Hard X-ray sources 3
Malogolovets SAO RAS Fundamental parameters of multiply systems 12
Moiseev SAO RAS Ring galaxies in the SDSS survey 7
Moskvitin SAO RAS Spectra and photometry of supernovae 8.5
Movsesian Armenia Outflows from young stellar objects 1
Natslishvili MAO RAS Magnetic fields in AGN 9
Panchuk SAO RAS Emission in spectra of Mira type stars 3
Panchuk SAO RAS Spectropolarimetry of stars with envilopes 2
Piotrovich MAO RAS Spectropolarimetry of cool white dwarfs 2
Polosukhina Ukraine Litium in magnetic stars 4
Potravnov MAO RAS Spectral study of RZ Psc 1
Punanova UralSU «Blue stragglers» in open clusters 2
Pustilnik SAO RAS Evolution of dwarf galaxies 5
Rastegaev SAO RAS Interferometry of magnetic stars 3
Rastegaev SAO RAS Binary magnetic stars 3
Reshetnikiv AI SPbSU Galaxies with curved disks 2
Revnivtsev SRIRAS Masses of white dwarfs 3
Romanuyk SAO RAS Magnetic fields of massive stars 5
Sakhibullin KSU Interaction of components in CBS 2.25
Savanov INASAN Magnetic fields of B class subdwarfs 10
Semenko SAO RAS Selected magnetic stars 11
Shapovalova SAO RAS Spectropolarimetry of AGNs 6
Shearer Ireland Searching of optical pulsars 2
Silchenko SAIMSU Rings in lenticular galaxies 7.5
Smirnova SAO RAS Jets in Seyfert galaxies 9
Valeev SAO RAS Massive stars in other galaxies 9.5
Vereschagina MAO RAS Interferometry of binary asteroids 3
Vereschagina MAO RAS Radial velocity of exoplanet candidates 7
Wade Canada Magnetic field geometry of CP-stars 4
Zasov SAI MSU Early type disk galaxies 1.25
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Puc. 10. Jucmanyuonunvie naoniooenus na bTA.

B KTBT Obliu momans! 63 3asBku Ha 6-M Tenaeckon BTA,
4 - Ha teneckon 3TII, 6 - Ha 2-m Teneckon, 1 - Ha 1-Mm
teneckon lleiicc-1000 u 11 - Ha paguoTeneckon
PATAH-600.

Bcero 6su10 paccMotrpero 74 3asBku. KomuteT moanepixan
48 3asBok Ha BT A u BbIeII1 Bpems 17151 BBINOJIHEHUS BCEX
3asIBJICHHBIX IPOrPaMM Ha OCTAJIbHBIX TEJIECKOMaX.

5-19 oxrsaops 2012 roaa

[IpoBogmiioch paccMOTpeHHE 3asBOK M pachpeiciieHue
BpeMeHH Ha mepBoe momyroxue 2013 1. Ilpuanmanu
yuactue: FO.1O. Basera, B.B. Baacwk, B.A. I'aren-Tops,
O.H. I'nenun, A.B. 3acos, M.I'. MuHranues,
HN.N. PomaHok, A.B. CrenaHos, b.M. llycTos,
A.M. Yepenanryk.

Kondepennus monp3oBareneid He IPOBOAUIACH, TOCKOIBKY
oHa Opmia coBMemeHa ¢ paboToil  BcepoccuiicKon
MOJTOZIe)KHOW KoH(pepeHnn «Habmomaembie TIPOSBICHUS

o s e[ oo n | e wpos | PS5 E oo

Fig. 10. The remote mode of BTA observations.

63 proposals were submitted to LTCP for the 6-m
telescope BTA, 4 — the Shajn Reflector, 6 for the 2-m
telescope, 1 for the Zeiss-1000 and 11 ones for the radio
telescope RATAN-600.

A total of 74 applications were considered. The
committee supported 48 proposals and allotted time for
fulfillment of all submitted programs to other
telescopes.

2012, October 15-19

Observational time requests were considered and time

allotment was done for the first half of 2013. The
following members were present: Yu.Yu. Balega,
V.V.Vlasyuk, V.A.Hagen-Thorn, Yu.N. Gnedin,
Zasov, AM., M.G. Mingaliev, LI. Romanyuk,

A.V. Stepanov, B.M. Shustov, A.V. Cherepaschuk.

The conference of users was not held because it was
combined with the All-Russian youth conference
«Observational manifestations of stellar evolutiony.
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spomonuu  3Be3a». llepen wnenamum KTBT BeicTymmi
Tonbko A.¢.-M.H. P.A. bypennna (MKW PAH) ¢ noknanom
«OnTuueckoe OTOKJIECTBIICHUE PEHTTEHOBCKUX
HUCTOYHMKOB M3 0030pa Bcero Heba Ha KOCMHYECKOM
obcepsaropun CPT'».

B KTBT Obln momansl 67 3asBOK Ha 6-M Teimeckon BTA,
4 - na rteneckon 3T, 9 — 2-m Teneckon, 1 - HA 1-m

teneckon  lledcc-10000 u 10 Ha  paguoTeneckomn
PATAH-600.
Bcero Opum  paccmorpensr 81 3asBka. Kommrer

monaepkan 53 3agBok Ha BTA u Beimenmun BpeMs IS BCeX
MIPOrpamMM Ha OCTAIBHBIX TEJICCKOMAX.
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Only the doctor of physical and mathematical sciences
R.A. Burenin (ISR RAS) presented his report «Optical
identification of X-ray sources from the survey of the
whole sky with the space observatory SRG» to
members of the Large Telescopes Program Committee.

67 proposals for the 6-m telescope BTA were submitted
to LTCP, 4 for the Shajn Reflector, 9 — the 2-m
telescope, 1 — the 1-m telescope Zeiss-1000 and 10
requests for the radio telescope RATAN-600.

A total of 81 applications were considered. The
Committee supported 53 proposals for BTA and allotted
time for all programs at other telescopes.

Puc. 11. Cucmema oxnasxicoenus nooxkynonvhoco npocmpancmea bBTA. Cnesa - BOII (8030yxoobmennvlii npubop) 8
NOOKYHOIbHOM U NOONOLbHOM NPOCMPAHCMEE, 8 YEHMPE - MPU KOMAPECCOPHBIX (PPEOHOBbIX azpe2ama MOUHOCbIO RO
30 kBm, cnpaea - menioobMeHHblE EMKOCIU, CEemegble HACOCL, CUCHeMAa mPYyOonpo6ooo0s.

Fig. 11. The cooling system of the BTA dome space. Left — the air-exchange device in the dome and under-the-floor
spaces,; center — three freon compressor aggregates of power 30 kW, right — the air-exchange containers, network

pumps, pipeline system.

PEKOHCTPYKIUSA
TEJIECKOIIA BTA

MOJIAEPHU3 AL CUCTEMBI
YIIPABJIEHUS TEJIECKOIIOM

Jl1s TIOBBIIIICHNS HAJEKHOCTH YIPABJICHUS TENECKOIIOM H

YIOPOIIEHHS €r0 IKCIUTyaTalliil B PEXUME AUCTaHIIMOHHBIX

HaOJIOZACHUH MPOBOANIOCH OOHOBIICHHE M MOJEPHU3AIMS

pa3nTuYHbIX KOMITOHEHTHBIX y310B ACY BTA (puc. 10, 11).

B uvacrtHOCTH!

e I aBTOMAaTHYECKOTO KOHTPOJS METEOyCIOBUH U
0030pa HOYHOTO HeOa BHEAPEH B AKCIUIyaTalHIo
kommureke (Otaer CAO PAH 2010, c. 28; Otuer CAO
PAH 2011, c.27), BkIOYalOmMi IIHUPOKOYTOJIbHYIO
usernyto all-sky I13C-kamepy, y3KOyrojbpHYI0 KaMmepy
JUISL OTIpEJIeJICHUs] MIPO3PAYHOCTH M MHTETPUPOBAHHBIH
METEOMOIYTb C HWHOPAKpacCHbBIM JATYNKOM  JUIA
KOHTpOJsI obnmagHocTH. Ha 6ase 3TWX YCTPOHCTB H
aJalITHPOBAHHOTO MIPOTPaMMHOTO obecmieueHus
peanm3oBaHa aBTOMATHU3MPOBaHHAs CHCTeMa o0030pa
HOYHOTO Heba (puc. 10);

e MOJEPHH3HUPOBAHBI ONITOBOJIOKOHHBIE MEPEIATUYUKH IS
METEOBBIIIKH;

e BEHINOJIHEHO IPOEKTUPOBAHME  DIIEKTPUYECKOH U
MOHTaKHOHM CXEMBbl KaOEIbHOTO PAJMOYAJIMHUTEIS Ha

THE TELESCOPE BTA
RECONSTRUCTION

UPGRADING OF THE TELESCOPE
CONTROL SYSTEM

To enhance reliability of the telescope control and to
simplify its exploitation in the mode of remote
observations the different units of BTA ACS were
upgraded during 2012 (Figs 10, 11).

In particular,

e for automatic control of the weather conditions and
survey of the night sky a complex was put into
operation (SAO Report 2010, p. 28; SAO Report
2011, p.27) including a wide-angle color all-sky
CCD camera, a narrow-angle camera for
transparency determination, and an integrated
weather module with an infrared sensor to control
cloudiness. These units and the adapted software
were the base for implementation of the automated
system for viewing the night sky (Fig. 10);

e fiber-optic transmitters for the meteorological tower
were updated;

e to upgrade the blocking system of the dome the
electric and mounting layouts of the cable radio



27 OTYET CAO PAH

820 MI'm s MomepHH3aIMM CHCTEMBI OJOKHPOBOK
KymoJja.
C.U. Cunanckuii.

KOHTPOJIb TOYHOCTHU HABEJIEHUS BTA

Konrpons HaBenenust B mnepBuuHoM Qokyce (IID) u
ONpeeJieHue MONpPaBOK ISl CHCTEMBl  yIpaBJEeHUs
TEJICCKONIOM  TPOM3BOIIIINCHE  paHee TPH  ITOMOIIHU
teneBuznoHHol cucrembl (Otuer CAO PAH 2007-2008,
c.36-37), xoropas YyXe BBIBEICHAa W3 OKCIUTyaTaIlH.
Cuctema ympasienns bTA paborana ¢ ko3ddunuerramu
cucteMsl koppekiun HaBenerns (CKH), omnpeneneHHBIM B
oktsa0pe 2008 r. [locne aBapum Ha Teieckore B ampene
2012 r. mosBWIIACH HEOOXOJIMMOCTh B Pa3padOTKe HOBOU
METOJUKH MOJTYUEHHS TIOTPaBOK HABEICHHUSI.

2012
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extender at 820 MHz were designed.

S.1. Sinyanskij.
CONTROL OF THE BTA POINTING PRECISION

The pointing in the primary focus (PF) and
determination of corrections for the telescope control
system were controlled formerly with a television
system (SAO Report 2007-2008, p. 36-37), which was
taken out of service.

The BTA control system has been operating with
coefficients of the pointing correction system (PCS)
determined in October 2008. After the telescope failure
in April 2012, it became necessary to develop of a new
technique of getting the pointing corrections.

BTA LSqM-reduction for 12 09 27 _pf.tab

sigmaA=6.08 sigmaZ=2.53 sigmaA=2.94

BTA LSqM-reduction for 12_09_27 pftab

BTA LSgM-reduction for 12 08 27 pftab
sigmaA=1.36 sigmaZ=2.03

&)
&

sigmaZ=197

ETA LSgM-reduction for 2012 10 28 pftak

sigmaA=2.12 sigmaZ=1.93

ETA LSgM-reduction for 2012 11 24 pfitak
sigmaA=1.18 sigmaZ=0.72

o

BTA LSqM-reduction for 2012 11 25 pftab

\\\\ )

sigmaZ=7.06

sigmaA=1.47 sigmaZ=2.13

//,

=)

&

Puc. 12. Ceepxy enuz - nonpasxu, noayuennvie 27.09.2012, 28.10.2012, 24.11.2012 6 nauare u xonye HaOmo0eHu.
Jlegviti cmonbey - usmepenusi co cmapvimu CKH, 6 yenmpe - nocie nobopa koaghguyuenmos CKH, cnpasa - pesyromam
npUMeHeHUs Koppekxmupylowei popmynsi kK mabauye nOnpasox.

Fig. 12. The top row — corrections obtained on 27.09.2012; the second row —

those of 28.10.2012; the third and forth

rows — those obtained at the beginning and at the end of 24.11.2012 respectively. The left column — the initial
corrections with old PCS; in the middle — after the fitting of PCS coefficients. The right column — the result of

application of the correcting formula to the correction table.

Ha ©6aze TII3C-kamepsr Apogee Alta Ul6M wu
MPOrpaMMHOTO0 KOMIUIEKCA JUIl YIPaBIEHUS KaMepoi,
ompeneneHuss nonpaBok U kodpduumentoB  CKH
peanu3oBaH M BHEJPEH HOBBII KOMIIIEKC KOHTPOJIS
touHoctd HaBeaeHuss BTA. TIporpaMMHBI KOMIUIEKC

On basis of the CCD camera Apogee Alta U16M and an
software complex for the camera control, determination
of PCS-corrections and coefficients, a new complex of
the BTA pointing precision control was implemented
and put into operation. The software complex fulfills:
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BBITIOJTHSET:

® aBTOMAaTHYECKYIO (DOKYCHPOBKY;

e qonydyeHue Habopa KaJpoB C Pa3HBIMH ITOJIOKECHUSIMHU
MOBOPOTHOTO CTOJIA;

®  aCTPOMETPHYCCKYIO MPHUBSA3KY CHUMKOB IO KaTaioramM
GSC, 2MASS wu onpesaeneHue IEHTpa BpalleHUS
MOBOPOTHOTO CTOJIA;

e [oNydeHHWE TAONHMIBI TOMpaBOK Mo 56 Toukam (8
MOJIOKEHUH - 1o asumyTy uepes 45° m 7 - mo
3CHUTHOMY paccTosHuUIo gepes 10°).

[Ipu mpakTHYeckoM NPHMEHEHHH KOMILIEKCa B TPEX ceTax

TEXHUYECKHAX HaOIIOIEHMA, TPOBEACHHBIX oceHbio 2012 .,

MOJIyYEHBI CIEAYIOLIUE pe3ynbTathl (puc. 12):

e 33 4 roma Ha 1.5”"-2" WH3MEHHIOCH IIOJOKEHUE
BEPTUKAIBHOIN OCH BPAIlICHUS TEJIECKOIa;

® B OKTSIOPHCKOM ceTe OTMEUYeHa HeCTaOMILHOCTH (110 5")
MOJIOXKEHHUS TeJIeCKOIa 10 a3uMYTY;

® OTMEYCHO HM3MEHEHHE BCEX IIONPABOK OT CEHTAOPS K
OKTsIOpr0 TOo asuMytry (Ha 6") ® 3CHUTHOMY
paccrostHuIO (Ha 4"), 94TO, MO-BHIUMOMY, OOBICHSICTCS
MOCJIeTHEH «IIOJBIKKOI TIIABHOTO 3epKajia B Hadaje
OKTSIOPS;

¢ [0 TOJYYCHHBIM HM3MEPCHHAM OIpeneseHa «popmar
TJIABHOTO YEPBSIYHOIO Kojeca a3uMyTa, T.e. ero IepBast

(3xcueHTpucuTeT) W BTOpas  (IUIMOTHUYHOCTD)
TapMOHHKH;

e C T[OMOWBIO  MOJEPHH3UPOBAHHONH  MPOTrPaMMbl
ompeznenenus  kodp¢uuumenro CKH  momoOpana

KOppeKTHpyolas hopmya;

e [0 MOIYYEHHOM MOJENN HABEACHUS PACCUUTAHBI
K03 PHUINEHTHI BepTHKATBHOCTH U Hyiel mist [10.
Hogrie xo3¢p¢umnmentst CKH wucnone3yrorcs Ttemepb B

IporpaMMe yIpaBICHHS TEIECKOIOM.

Teneps (hokycHpoBKa C MOMOIIBIO KOMIUIEKCA 3aHUMAET
2-3 MMHYTHI, ONpeleleHHe ILeHTpa BpameHus I[12 —
10 MunyT, 56 HaBeACHWH [UIsI TIONYYCHHS TaOJMIIBI
MOIIPABOK BBIMOJIHAIOTCS 3a 2 yaca.

B.C. lllepeun, 3.B. Emenvanos.

KOHTPOJIb KAYECTBA IOBEPXHOCTH
I''TABHOI'O 3EPKAJIA

[Iponomkensl pabOTHl MO CO3JaHUIO CHCTEMBI KOHTPOJIS
KadecTBa MoBepxHOCcTH rmaBHOro 3epkana (I'3) BTA (Ortuer
CAO PAH 2011, c. 22-23). JIna merona Illaka-I"aptmana
MPOM3BEICH pacdeT XapaKTePHUCTUK MOJIyJeH JaTduka
BomHOBOTO  ¢poHTa  ([ABD). Bribpam  nHanbonee
ONTUMAJIFHBIN BapHaHT KOHCTPYKIIMH, TapaMeTPBl KOTOPOH
MOJTHOCTBIO YAOBJIETBOPSIOT TPEOOBAaHHUSIM IO TOYHOCTHU
i1 m3MepeHni GopMbel moBepxHocTH '3 mpu 3acBeTke
Ja3epHBIM MCTOYHUKOM. Pa3paboTaH KanuOpOBOUHBIN y3en
JUIs  KOHTPOJS 3allOJHEHUS amlepTypbl HCCIEAYeMOro
3epkana. BrimomHeHa cOopka mpubopa W TPOW3BE/EHA
IOCTHPOBKA €r0 ONTHYECKOH CUCTEMBI.

Pazpaboran mporpaMMHbBIH THaker a1 00paboOTKH
NOJy4yaeMbIX J@aHHBIX M ympasieHus [AB® (puc. 13).
BomHoBoit  QpoHT  packmameiBaeTcs B psAA 1O
OPTOHOPMHPOBAHHEIM HabopaM MOJMHOMOB. Bo3MOXHO
€ro BOCCTAHOBJICHHE METOJOM NPSIMOTO HHTETPHPOBAHUSI.

B makere peanm3oBaHsI crieAyonme GyHKINH:
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e automatic focusing;

e the obtaining of a set of images with different
positions of the turn table;

e astrometry calibration of images by the catalogs
GSC, 2MASS and determination of rotation center
of the turn table;

o the obtaining of the correction table from 56 points
(8 azimuth positions in 45° interval and 7 zenith
distance positions in 10° interval).

When this complex was practically applied in three sets

of technical observations in autumn 2012, the following

results were obtained (Fig. 12):

e over 4 years the position of the telescope’s vertical
rotation axis changed by 1.5"-2";

e in the October set the instability (up to 5") of
telescope azimuth position was noticed;

e it was noticed that all corrections have changed
from September to October by 6" in azimuth and by
4" in zenith distance, which is probably explained
by the last «shifty of the Main Mirror at the
beginning of October;

o the obtained measurements helped to determine «the
shape» of the main worm azimuth wheel, i.e. its
first  (eccentricity) and second (ellipticity)
harmonics;

e the updated software for the PCS-coefficient
determination was used to fit the correcting
formula;

o the verticality and zeros coefficients for the PF were
calculated from the obtained pointing model.

New PCS-coefficients are now used in the telescope

control program.

The focusing with the help of the complex takes now
2-3 minutes, the determination of the P2 rotation center
takes 10 minutes, 56 pointings for the obtaining of the
correction table are fulfilled within 2 hours.

V.S. Shergin, E.V. Emelianov.

CONTROL OF THE MAIN MIRROR SURFACE
QUALITY

Work on elaboration for controlling the BTA Main
Mirror (MM) surface quality (SAO Report 2011, p.22-
23) was continued. For the Shack-Hartmann method the
characteristics of the wave front sensor (WFS) were
calculated. Their analysis served the basis for choice of
an optimal version of the construction with parameters
completely satisfying the precision demands to
measurement of the MM surface shape when
illuminated by a laser source. A gauge unit was
elaborated to control the filling of the mirror aperture
under investigation. The device was assembled, and its
optical system was adjusted.

The software for processing the obtained data and the
wave front sensor control (Fig. 13) was developed. The
wave front is expanded in series by orthonormal sets of
polynomials. It is possible to reconstruct the wave front
by the direct integration method.

The following functions are implemented in the
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® U3MEpeHUe BOJHOBOTO (PpoOHTA;

e [IOCTPOEHHE KapT CMEIIeHus TIsITeH, abeppauuit
BOJIHOBOTO (PpOHTA M MOTPEUTHOCTH N3MEPEHUH;

e pasnoxeHue no noauHomam llepruke, Jlexannapa;

e omnpexnenenne OPT (pynkuus paccesaus rouku, PSF) n
MII® (MonmymauuoHHass nepenaroyHas (QyHKIUS,
MTF), a Takxe mapamMeTpoB TypOyJICHTHOCTH.

PeanmzoBana mpenBapuTensHas ~ ObIcTpas — oOpaboTka

JaHHBIX. V3MepeHnst BOIHOBOTO (pOHTA HPEICTABISIOTCS

B BHJAE JBYMEPHBIX WJIN TPEXMEPHBIX KapT. B peassHOM

BpPEMEHH MPOU3BOIUTCS OLIEHKa pa3maxa,

cpennekBagparuynoi ommoku (CKO) u paxropa Ll tpesns.

2012
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software package:

e wave front measurement;

e the mapping of spot shifts, wave front aberrations,
and measurement errors;

e Zernicker and Legendre polynomial expansion;

e determination of the point spread functions (PSF),
modulation transfer function (MTF) and turbulence
parameters.

The preliminary fast processing of fulfilled observations

was implemented. The wave front measurements are

represented as 2D and 3D maps. The total amplitude,
root-mean-square error (RMS) and Strehl-ratio are
estimated on-line.
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Puc. 13. Ynpasnenua oamuuxom 8onHo6020 ppouma.

PaboThl MO CO3/IaHUIO0 CHUCTEMBI BBITOJIHEHBI COBMECTHO C
coTpymaHuKamMu HWHcTHTyTa TpoOJIEeM  J1a3epHBIX U
nHpOpPMaMOHHBIX TexHoyoruii PAH.

H.B. bopucos, B.JI. Agpanacves, A.B. Jlapuues (UII/IHT PAH),
T.A. @amxynnun.

AHAJIN3 KAYECTBA IMTOBEPHOCTHU T'JIABHOI'O
3EPKAJIA

W3mepenns kauecTBa moBepxHOCTH ['3 ¢ MCHOIb30BaHNEM
JAB® Illaka-I'aprmana Obutn  mposenensr  03.09.2012.
[Monyueno 4 pspa m3mepennit no 50 wn3o0paxeHuid B
KaXI0M.

Ananuz n3mepenunil (puc. 14) nmpoBoaMIICS COBMECTHO C
JaHHBIMH, KOTOpbIe ObUTH moiydeHsl B 1995 . [lonoxenne
IITEH Ha KapTax BOJHOBOTO ()POHTA CYIIECTBEHHO HE
mMeruioch ¢ 1995 . mo 2012 r. 60-65% I'3 coxpanumio

Fig. 13. The control interface of the wave front sensor.

Work on the creation of the system was carried out
jointly with staff members of the Institute of Laser and
Information Technologies of RAS.

N.V. Borisov, V.L. Afanasiev, A.V. Lavrichev (ILIT RAS),
T.A. Fatkhullin.

ANALYSIS OF THE MAIN MIRROR SURFACE
QUALITY

The measurement of the MM surface quality with
application of a new method was carried out on the 3¢ of
September 2012. 4 measurement runs in 50 images each
were obtained.

The measurements (Fig. 14) were analyzed together
with the data obtained in 1995.
The location of spots on the wave front maps did not
change considerably from 1995 to 2012. The surface
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TOYHOCTh  TOBepXHOCTH  A/4.  OmHako — mMeeTcs
CYIIECTBEHHAsl JAerpajanus 3epkana B 00IacTsaX IISTEH,
KOTOpasi B HEKOTOPBIX CITydyasX IOCTHraeT 2.

I[lo pe3ynbrataM NpPOBENEHHBIX H3MEPEHUH MOXKHO
3aKJIIOYUTh, YTO MPOrpaMMHO-ANNapaTHBI  KOMIUIEKC
MOJTOTOBJIEH K aTTECTALMU KauecTBa MoBepXxHocTH ['3 kak
B IIEXOBBIX YCJIOBHUSX, TaK U TOCIE€ €ro YCTaHOBKH Ha
TENECKOIIE.

H.B. bopucos, B.JI. Apanacves, T.A. @amxynnun.
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precision A/4 remained in 60-65% of the BTA main
mirror. But in spot areas there is a considerable mirror
degradation which achieves 2A in some cases.

From results of measurements it can be concluded that
the hardware-software complex is completely prepared
to certification of the MM surface quality both in the
shop conditions and after its mounting at the telescope.

N.V. Borisov, V.L. Afanasiev, T.A. Fatkhullin.
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Puc. 14. Cnesa - xapma eonnosoco ¢ppouma I3, nonyuennas no Ho8vlM UMepeHUsAM, Cnpasa — KowmypHas kapma I3
UBMEPEeHUIl BOIHOB020 (PPOHMA 8 MUKPOHAX, B0CCMAHOBNIEHHAsL No cmapou memoouke 1995 2.

Fig. 14. Left — the MM wave front map obtained from new measurements, right — the MM outline map of wave front
measurements in microns reconstructed by the old method of 1995.

MAUJIBIE TEJIECKOIIbBI

B TeueHuwe roja MPOBOAMIICS PEMOHT M MPOQHIAKTHKA
npuBooB lleiicc-1000, a Takxe MpoOA0KAIUCH PAaOOTHI 1O
TECTUPOBAHUIO HOBOW CHCTEMBI YIIPABICHHUS TEICCKOIIOM.

B 2012 roga na teneckone lleiicc-1000 BpimosHsMch 23
nporpammbel.  CpeiHsis  NPOJOIDKUTENBHOCTb — OJHOM
HaOJIr0JaTeIbHOM MTPOTrpaMMBl cocTaBmiial 2 Houew.

s wabmromenuii Ha I13C-poTroMeTpe OBLTO BBIIEICHO

Oonmpmie Bcero  Bpemenn - 150  mouweir. Ilo

MPOJOKUTEILHOCTU HAOIIOAEHUH U Pe3yIbTaTUBHOCTH Ha

3TOM IIPUOOPE MOKHO BBIIEIUTD CIIEAYIOLINE IIPOrPAMMBI:

® ONTHYECKUHA MOHHWTOPHHI aKTHBHBIX SJEp TallaKTHUK
(A.H. bypenkoB) - 36 HO4el;

e oromerpust marauTHBIX CV-3Be31 (M.M. I'abnees) - 33
HOYH;

® MHOTOIIOJIOCHBIII MOHUTOPHHT BCHBIIKK Onazapa 3C345
(O.U. CumpunonoBa) - 23 HOYH.

CBeTOCHJIBHBIN CIIEKTpOrpad) yMEpEeHHOro pa3peuieHus

UAGS WCIIOJIL30BAJICS 98 HOYeH. Hawubomnee

MPOJIODKUTENILHBIE MPOTPAMMBI Ha HEM CJIeIyIOLIHE:

o crnekTpanbHbli MOHUTOPUHT AGN (A.H. Bypenkos) - 32
HOYH;

SMALL TELESCOPES

During the year the routine maintenance of Zeiss-1000
drives was done. Also the work on testing the new
telescope control system went on.

23 programs were carried out at the Zeiss-1000
telescope in  2012. Average duration of one
observational program was 12 nights.

The most of time — 150 nights — was allotted for

observations with the CCD photometer. The following

programs were notable for duration and effectiveness of

observation with this device:

e the optical monitoring of active galactic nuclei
(A.N. Burenkov) — 36 nights

e photometry of magnetic CV stars (M.M. Gabdeev) —
33 nights;

e the multiband monitoring of the 3C345 blazar burst
(O.1. Spiridonova) — 23 nights.

The fast moderate-resolution spectrograph UAGS was

used during 98 nights. The longest programs on UAGS

are:

o the spectral monitoring of AGNs (A.N. Burenkov) —
32 nights;
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o mouck MarHuTHBIX 3Be3x (I.A. UyHTOHOB) - 18 HOUeii;

® CICKTPalbHBI ~ MOHHTOPHHT
(B.B. Bunaciok) - 1 1Houeii.

SAPKUX CBCPXHOBBIX

Oumrenne-cnekrpomerp CEGS, ycraHOBneHHBIH B (okyce

Ky[d, HCToJib30Bajics B HaOmoneHusx 97 Houeil. Camble

MIPOJOJKUTENbHBIE TPOIPAMMBI:

o crektpockormsi OBA 3Be3z (A. P3aeB ) - 37 Houeis;

® UCCIIEJOBAaHME ITIEPEMEHHOCTH  MarHUTHBIX  HOJEH
neKysapHbIX 3Be3x (B.Jl. Berukos) - 28 HOUel.

Cexpemapv npocpammnozo komumema meneckona Lleticc-1000

H.B. bopucos.

MOJIEPHU3ALIMS LIEFCC-1000
MOJIEPHU3ALIUU CUCTEMBbI YIIPABJIEHUSA

B 2012 r. npoBoxmnach ONBITHAs OJKCIUIyaTaluss H
WCTBITAHASA OCHOBHBIX Y3IIOB CO3JaBa€MOM  CHCTEMBI
YIpaBJICHUS TEIECKOMIOM — TATINKOB TOJI0KEHHUS KyTojla U
TeJecKoma.

[IpoBenena mpoBepka pabOTOCTIOCOOHOCTH MPUBOJIA
Kymnojla MW H3MEPEHbI €Tr0 OCHOBHBIC IapaMETpbl IJid
MACTIOPTU3ALUH. [Torpemnoctu MO3ULIMOHUPOBAHHUSL
YCTPOMCTBA CONMPSIKCHUST CUIIOBOTO PEAYKTOpa C JATIYHKOM
yria moBopoTa coctaBund +0.5° wim +4,36 cM ayru y
OCHOBAHHMS KYIIOJIa JJIsl BCETO TPaKTa.

Jis oTipeieIieHus TIOJIOKEHISI OCEH TeJIECKOIa B TCUCHHE
15 mocrmemHWX JIET WCHOJB30BAIKCH MJATYMKH YIiA C
MOCTIeIOBATENEHEIM HHTEpdeiicoM oOMeHa ITaHHBIMA. Y
9THX JATYUKOB HU3KOE pa3pelicHHue W Halle)KHOCTh, KpOMeE
TOTO WX HHTEepQeic ycTapen W Temepb HECOBMECTHM C
HOBBIMH ITPOTPAMMHO-aNNAPATHBIMU IIaTHOPMaMH.

Jnst ux 3aMeHbl MPUOOPETEHB! YIJIOBBIE TaTYMKU (UPMBI
FRABA, «koTopple TOAKIIOYWAOTCA K  CTAHAAPTHOM
CAN-mmnae (puc. 15). B kadecTBe SHKOAEPOB IS HHX

nucnone3yercst  ycrporictBo ¢upmer  POSITAL  Gmbh
(epmanms). YerpoicTBo NIPOTECTUPOBAHO Ha
copmectuMOcTh ¢ CAN-mmHOW ®W  OmpeneneHsl

MOTPEIIHOCTH MO3WIIMOHUPOBaHUSI B pabouyeM auana3zoHe
CKOpOCTEH. VYCTaHOBJIEHHBIE TENepb Ha  TEJNECKOIe
MHOT000OpOTHBIE TPeoOpa3oBaTesid  yroi-KoJ HMEIOT
20-0MTHYIO pa3psaHOCTb U Mapaiie’dbHbId HHTEpdEHC st
CUYMTBIBAHUSA KOJIOB.

C.B. /Ipabex.
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e search for magnetic stars (A.G. Chuntonov) — 18
nights;

e the spectral monitoring of bright
(V.V. Vlasyuk) — 11 nights.

supernovae

The echelle spectrometer CEGS set in the coudé focus
was used during 97 nights. The longest programs are

e spectroscopy of OB-stars (A. Razaev) — 37 nights;
e study of variability of magnetic fields of peculiar
stars (V.D. Bychkov) — 28 nights.

The Secretary of the Zeiss-1000 Program Committee
N.V. Borisov.

MODERNIZATION OF ZEISS-1000
UPGRADING THE CONTROL SYSTEM

In 2012 the trial operation and testing were done for the
main units of the telescope control system — the dome
and the telescope position sensors.

The dome sensor functionality was checked and
measured of its main parameters for certification.
Positioning errors of the interface unit between the load
gear and angle sensor yielded the value £0.5° or +4.36
cm of arc at the dome base for the whole path.

During recent 15 years the angle sensors with the
serial interface of data exchange were used for
determination of telescope axes positions. These sensors
have low resolution and reliability, besides, their
interface became obsolete and now it is not compatible
with new hardware-software platforms.

Puc. 15. lamuuxu oceti meneckona Ieticc-1000.

Fig. 15. Axes sensors of the telescope Zeiss-1000.

To replace them we acquired FARBA angle sensors
which are connected to the standard CAN-bus (Fig. 15).
The POSITAL Gmbh (Germany) device was used as
encoders in them. The device was checked for the
compatibility with the CAN-bus. It was determined
errors in the operative velocity range.

The multiturn angle-code converters which are now set
at the telescope have 20 digits and a parallel interface
for reading codes.

S.V. Drabek.
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CUCTEMA  KOHTPOJISI H
HABEJEHUS LIEMCC-1000

KOPPEKIIUU

Co3manne mozxenu HaBenenus (PM, pointing model), T.e.

CHCTEMBI TIOIIPABOK TEJIECKOIA IJIsl TOYHOTO HABEICHHMS I10

KOOpJWHATaM W CONpPOBOXICHUSA OOBEKTOB, SBISETCS

CIIOKHOM TEXHWYECKOW M IpPOrpaMMHOI pa3paboTKOH,

KOTOPYIO HAJI0 pellaTbh 3aHOBO NPH JIIOOBIX H3MEHEHHSAX

ONTUKO-MEXaHUUECKOW KOHCTpyKIMM Teneckoma. Crapas

cucrema ynpasienus Leiicc-1000 obecnieunBaeT TOYHOCTH

MO3UIMOHNPOBAHUS ~1’, 9TO HE COOTBETCTBYET YPOBHIO

COBPEMCHHBIX TEJECKOIIOB, a KPOME TOTO, HE pPEaM3yeT

3anokeHHbIe B KoHcTpyKuuio Lleiicc-1000 Tounoctn (1.3").

Co3maHne HOBOH CHCTEMBI HAaBEACHHS OCIOXKHIETCS

CIIEIYIOLINM:

e MOJEpHH3AIUs BBINOJIHACTCS B YCIOBHSX IUIAaHOBBIX
HaOJII0ZICHU Ha paboTaIONIEM TEJIECKOIIE;

e KOHCTPYKIHS  TelecKkoma He  MpeaycMaTpHUBaeT
HETIOCPECTBCHHOTO KOHTPOJIS TOYHOCTH
0aJaHCHPOBKH OCEH;

e ycraHaBiuBaeMas B ¢okyce Kaccerpena ammaparypa
HE MMEEeT NPENU3HOHHOTO MEXaHW3Ma IIEHTPHPOBAHUS
U pa3BOpOTa IO YIIIy MECTa;

e 3a BpeMs MJIUTEIbHON SKCIUIyaTallMd TeJecKoma
HAKONWINCh MpPOOJeMBl B MEXaHHYECKHUX Y3Jax,
KOTOpBIE ITPUBOAAT K IIOTEpE TOYHOCTH HABECHUH.

Hdus paspaborkn PM B 2011 r. ObUTH TPOBEICHHI IATH

ceToB TexHIUYecKknX HaOmoneHwi ¢ I[13C-poromerpom. Dt

CHUMKH  00pabOTaHel NHpH  TMOMOIIM  IIPOTPAMMBI

actpomerpuyeckoil npuBszku I13C-kagpoB Ileiicc-1000

(Otyer CAO PAH 2011, c. 29-30) u momy4eHsl TaOIHIIBI

MONPAaBOK JUI KAKAOTO CeTa, KOTOpble OBIIM CBEACHHI B

obmryro Tabnuity, Brimrodany ~200 mompaBoxk.
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THE ZEISS-1000 CONTROL AND POINTING
CORRECTION SYSTEM

The making of a pointing model (PM), i.e. a system of
telescope corrections for precise coordinate pointing and
accompanying objects is a difficult technical and
software engineering which has to be developed all over
again at any changes in the optical-mechanical
construction of a telescope. The old Zeiss-1000 control
system provides the positioning precision ~1', which
does not correspond to the level of modern telescopes
and, besides, does not implement precision designed in
the Zeiss-1000 construction (1.3").
The making of a new pointing system for Zeiss-1000 is
complicated by the following facts:
e the wupgrade is done under conditions
observations with the operating telescope;
e the direct control of axes balancing precision is not
provided in the telescope construction;

of

e the equipment which is installed in the Cassegrain
focus has no precision mechanism of centering and
turning in the angle of elevation;

e  during the long telescope exploitation the problems
in mechanical units accumulated, which leads to
the loss of pointing precision.

With the purpose of PM development five sets of

technical observations with CCD photometer were

carried out in 2011. The images were processed with a

program of astrometry calibration of Zeiss-1000 CCD

images (SAO Report 2011, p. 29-30). The correction
tables were obtained for each set. They were combined
in a common table containing ~200 corrections.

—
[ Zeiss1000 TCS GUI =+
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Puc. 16. Cnesa — nanenv Java-xauenma ACY Leticc-1000 ons pabomul ¢ moodenvio nagedenus. Cnpasa - movyHocmo
Hagedenusi o OCU NPAMO20 B0CX0JICOeHUs. HepHbie Kpecmuku — HagedeHue Ha 00BLEKM ¢ NOMOWbIO Cyujecmeyloujel
cucmemot HageOeHUst, KpAcHble - pe3yIbmambl ONbIMHOU IKCHIYAMAYUYU HOBOU CUCTEMbl HABEOEHUS.

Fig. 16 Left — the panel of Java client of Zeiss-1000 ACS for operation with the pointing model. Right — the pointing
precision in the right ascension axis. The black crosses denote pointing to an object with the available pointing system,
the red crosses denote results of a test exploitation of the new pointing system.

Meronom HaMMEHBIINX KBaJIpaToB oIpeieIeHbI
ko3¢ ¢unnentsl ¢opmynslt PM, anmpokxcumupyiomue c
HeBsi3KaMu  6=5" o0myro Tabmumy mompaBok. PM
Ileiicc-1000 ocHOBaHa Ha KIACCHYCCKHX MOICISAX JIJIS
TEJIECKOIIOB C 3KBATOPHAILHBIMH MOHTHPOBKAMH C YIETOM

The least-squares method was used to determine
coefficients of the PM formula which approximate the
common correction table with a discrepancy of o=5".
The Zeiss-1000 PM is based on classical models for
telescopes with the equatorial mounting with regard to
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TapMOHHK 332 JKCIEHTPUCHUTET M SIUIMITUYHOCTH TJIABHBIX
YEepBIYHBIX KOJIEC.

[MTonyuenHsle GopMysbl peann3oBaHbl B HOBOIl cHUCTeMe
ympasiaenus. [ns  padotst ¢ PM  paspaboraHa
COOTBETCTBYIOIIas NaHemb (puc. 16, ciesa) B Java-kiueHre
ACY Ieiice-1000 (Otuer CAO PAH 2011, c.26-27).
Koadpunuenter PM 3arpyskarorcss u3 Qaiina npu crapre
cucteMel. B cereBoil wmHTepdelic cepBepa T00aBICHBI
KOMaH/Ibl 3alpoca COCTOSIHHSI CHCTEMbBI KOPPEKIHH, €€
TIOJKITFOYEHUS, OTKIFOUCHHS nnm nepe3arpys3Ku
ko3(¢unuentos. [IpeaBaputenbHbIE PE3yNbTAThl TOYHOCTH
HaBEJEHUs Teneckomna Uil HOBoM PM mpencraBineHsl Ha
pucynke 16 (cupaBa). TodHOCTH MO3HIIMOHWPOBAHUS B
CpeAHEeM YJIyYIIHIach MOYTH B 8 pas.

B.C. llepzun, C.B. /lpabdex.

METOAbI _
HABJIOJIEHUAN

PA3BBUTHUE METOJOB
CIIEKTPOCKOIINA

PASPABOTKA UHTEP®EPEHIIMOHHOI'O
CIIEKTPOI'PA®A

Pa3zpaboTana onrtuueckas cxemMa HHTepPEPEHIHOHHOTO
cnexrporpada (MC) ceepxBricokoro paspemenus aisi bTA.
[punmun  neiictBuss  MC  ocHOBaH Ha  COYETAaHUU
I(HPAKIHOHHON PEIIETKN, MMEIOIIEH BBICOKYIO INIOTHOCTD
Hapeskn (1800 mmrp/mm), ¢ ostamoHoM @abpu-Ilepo,
HUMEIOLINM CBOOOIHBIN BXO/I. OnHOBPEMEHHO
pEerHCTpUpYEeMBIi HMHTEpBAN JUIMH BOJIH COCTaBISIET HE
6onee 10 A, oaHako MMeeTcsl BO3MOMKHOCTH MepeMeNaTh
5TOT MHTepBan B auanasone ot 4000 g0 8000A. Jlns
YBEJIMYEHHUS] IIMPOKOIIEIBHOCTH pa3paboTaH pacceKaTenb
n300pakeHNs, PaCCUNTAHHBIM Ha OOJBIIOE YUCIIO CPE30B.
C BenmuuuHON crnekTpainbHOro pazpemenus R=500000 xa
NC mnnaHupyercs NpPOBOAUTH HCCIENOBaHMs Tpoduiiei

JINHHUH, HMEIOIIUX KOMITOHEHTBI OKOJIO3BE3HOTO
npoucxoxaeHud. Yacte ontuueckux anemeHtoB UC
HM3rOTOBJIEHA.

B.E. Ilanuyk, E.C. Kynaeun (F'AO PAH), M.B. FOwikun.

Paspaborana cxema C2CJI - cmektporpada IBaXKIBI
CKpEeIIeHHOH  jaucriepcuu  (duIesnie-criekTporpad ¢
nepecrpauBaeMbiM  uHTepdepomerpom  Dabpu-Ilepo,
YCTaHOBIIEHHOM B KOJUTMMHPOBAaHHOM Iydke). [lomoOpaHs
ONTHYECKHE DJIEMEHTH, MakKeT Ipudopa HCHBITAH B
Ja00PaTOPHBIX YCIOBHUSX.

B.E. Ilanuyk, M.B. FOwkun, I'.B. fIkonoe.

CIIEKTPOT' PA®bI KOCMHAYECKOM
OBCEPBATOPHUU «CIIEKTP-Y ®»

Paccunranbl ~ onTHYeCKHME ~ CXEMBI,  JIONYCKH  Ha
H3roTOBJICHUEC M YCTAHOBKY ONTHYCCKHUX DJJIEMCHTOB JJIA
IBYX crekTporpadgoB BeICOKOro paspemeHns YPIC
(Ynsrpa®uoneronsrii Omemte Crnekrporpagd) u BYDIC
(Bakyymnsbrii Ynprpad®uonetosiit Dmenne Criektporpad),
a Tarke s crekrporpada Huzkoro paspernenus CJLL
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harmonics of eccentricity and ellipticity of main worm
wheels.

The obtained formulae were implemented in a new
control system. The corresponding panel (Fig. 16 left)
in Java client of Zeiss-1000 ACS (SAO Report 2011, p.
26-27) was developed for operation with the PM.

The PM coefficients are downloaded as the system
starts. The server network interface was supplemented
with the commands of correction system state
interrogation, its connection, disconnection or reload of
coefficients. Preliminary results of the telescope
pointing precision for the new PM are presented in Fig.
16 (right). The positioning precision increased almost 8
times on the average.

V.S. Shergin, S.V. Drabek.

OBSERVATIONAL
METHODS

DEVELOPMENT OF SPECTROSCOPY
TECHNIQUE

ELABORATION OF AN INTERFERENCE
SPECTROGRAPH

The optical scheme of an interference spectrograph (IS)
of superhigh resolution was elaborated for BTA. The IS
operation principle is based on combination of a
diffraction grating with high thread density (1800
grooves per mm) and the Fabry-Perot etalon with free
input. The wavelength range registered simultaneously
is not more than 10 A, but there is a possibility to shift
this interval within the range from 4000 to 8000 A. To
increase the slit width an image cutter designed for a
higher number of threads was developed.

With the IS spectral resolution R=500000, it is planned
to study profiles of lines having components of
circumstellar origin. A part of the IS optical units has
been produced.

V.E. Panchuk, E.S. Kulagin (MAO RAS), M.V. Yushkin.

The scheme of S2CD — a spectrograph of doubly
crossed dispersion (the echelle spectrograph with a
reconfigurable Fabry-Perot interferometer set in the
collimated beam) — was elaborated. Optical elements
were selected. The device model was tested in
laboratory conditions.

V.E. Panchuk, M.V. Yushkin, G.V. Yakopov.

SPECTROGRAPHS OF THE WORLD SPACE
OBSERVATORY - ULTRAVIOLET (WSO-UV)

We calculated optical schemes, production and holding
tolerances of optical elements for two high resolution
spectrographs: UVES (UltraViolet Echelle
Spectrograph) and VUVES (Vacuum UltraViolet
Echelle Spectrograph) and also for a low resolution
spectrograph LSS (Long-Slit Spectrograph), which are
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(Cnextporpadp ¢ JmuuHo#t Illenpio), sABISArOIIUXCS
KoMIoHeHTamMu Oyioka criektporpados (BC) kocmuueckoi
obcepBatopun  «CrekTp-Y®». BHINOIHEHO YHCICHHOE
MOJICIUPOBAaHME  ONTHYECKUX  CXE€M  BCeX  Tpex
cnekrporpadoB, Bxomgammx B coctaB bC. BrimosnHen
aHAIM3 YYBCTBUTEJIBHOCTH oOmNTHYeckux cxem bC k
JIONTyCKaM Ha YCTaHOBKY U M3TOTOBJIEHHE ONTHYECKHUX
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components of the spectrograph unit (SU) of the World
Space  Observatory — UltraViolet (WSO-UV).
Numerical simulation of optical schemes of all three
spectrographs — components of the SU was carried out.
The sensitivity of US optical schemes to tolerances of
holding and production of optical elements including
the optics of the telescope T-170M was analyzed. The

JJIEMEHTOB, BKJIIOYAas ONTHKY Teneckoma T-170M. spectrograph  transmission was estimated. The
BrImodHEHBI  OMEHKH  NPOIYCKaHHWA  CIIEKTPOrpagoB. calculation showed a high efficiency of the
Pacuersr TTOKa3aJIn BBICOKYIO 3¢ PEeKTUBHOCTD spectrographs practically in the whole operating range.

creKkTporpadoB MPaKTHIECKH BO BCEM pabodeM AHana3oHe.
B.E. Ilanuyx, M.B. Owikun, T.A. ®amxynnun, M.B. Akonoe. V.E. Panchuk,

M.V. Yakopov.

M.V. Yushkin, T.A. Fatkhullin,

METOAbI MOHUTOPUHI'A HEBA C
BBICOKUM BPEMEHHBIM
PASPEHIEHUEM

METHODS OF SKY MONITORING
WITH HIGH TEMPORAL
RESOLUTION

CUCTEMA MEGATORTORA THE SYSTEM MEGATORTORA

16.2 deg

5.4 deg

16.2 deg

Narrow-Field
Follow-Up

Filters Installation

Wide-Field Monitoring

Puc. 17. Ha pucyuxe cnesa - paznuunvie pexicumvl QYHKYUOHUPOBAHUS 0e6AMUKAHATLHO20 6A3068020 OIOKA CUCHEMbL
MegaTORTORA u eé npomomunog — cucmem Mini-MegaTORTORA. Cnega — pesicum wupoKonoibHo20 MOHUMOpUHed
6 Oenom yseme uau 6 OOHOM U3 Yy8emoguix guivmpos. Ilocepedune — 6gedenue 6 C8emMOBOl NYYOK YEEMOBbIX U
NONAPUIAYUOHHBIX  (PUILMPOE KaK Nepsvlii wiae nocie OOHApYlceHus onmudeckux mpausuenmos. Cnpasa —
nepenasedenue 6cex 00BEKMUBO8 HaA Nofe, cooepicaujee Mpan3uenm, O NOAYYeHUus uH@Gopmayuu o Hem 6 mpex
PA3IUYHBIX POMOMEMPULECKUX NONOCAX NPU MPeX OPUEHMAYUAX NAOCKOCMU NOAPU3AYUU (NOKA3AHHBIX PA3IUYHBIMU
HAnpasieHusMu WmpuxosKki) oonospemenno. Tounoe epems, HeobdxooumMoe O nepexooa u3 00HO20 PexcUMa 8 Opyeotl,
3asucum om annapamuou KOHQuaypayuu, Ho, 04CUOAemcs, Ymo oHo He Oyoem npegocxooums 0.3 cexynovl. Ha pucynke
cnpasa — omoenvbHulll kKanan cucmemvl-npomomuna Mini-MegaTORTORA (MMT-9)

Fig. 17. The left panel — different functioning modes of the basic 9-channel unit of the MegaTORTORA system and its
prototypes — the Mini-MegaTORTORA systems. Left — the mode of wide-field monitoring in the white color or in one of
color filters. In the middle — the input of color and polarization filters in the light beam as the first step after detection of
optical transients. Right — the repointing of all objectives to the field containing a transient to obtain information on it in
three different photometrical bands at three orientations of the polarization plane (shown by different hatch directions)
simultaneously. The exact time necessary for switching from one mode to another depends on the equipment
configuration, but it is anticipated that it will not exceed 0.3 sec. In the right panel — a separate channel of the prototype
system Mini-MegaTORTORA (MMT-9).

HJI/IpOKOI'[OJ'H)Haf{ MOHUTOPHUHIOBAasA CHUCTEMA BBICOKOI'O
BpemeHHoro paspemieans MegaTORTORA (puc. 17)
coctouT u3 Habopa otnenpHbIX 0J70k0B (OTueTr CAO PAH
2009, c.33-35). Kaxngprii Omok BkIO4aeTr B cebs 9
OOBEKTHBOB C BO3MOXKHOCTBIO IEPEOPHEHTALUU 32 JIOJU
CEKYHJIbl, KOTOPhIC YKOMILICKTOBAHBI YCTaHABJINBACMBIMU
CHEKTPAIEHBIMU U MOJISIPU3AIMOHHBIMU (PIITBTPAMH.
Ha3nauenme  wHCTpyMeHTa -  OOHapyXeHHE U
UCCIICIOBAaHUE OBICTPONPOTEKAIOIINX SBJICHUH B ONMKHEM

The wide-field monitoring system of high temporal
resolution MegaTORTORA (Fig. 17) consists of a set of
separate units (SAO Report 2009, p.33-35).

Each unit includes 9 objectives with a possibility to
reorient it in fractions of a second, which are equipped
with installable spectral and polarization filters.

The instrument is meant for detection and study of
fast phenomena in the nearby and far space.
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W JaJbHEM KOCMHYECKOM TpocTpaHcTBe. OCHOBHBIM
PEKUMOM HAOJIOACHUH SIBJISCTCS] ONTHYCCKHI MOHUTOPUHT
HeOecHOU cdepbl ¢ BBICOKMM BPEMEHHBIM Pa3pCIICHHEM,
KOTOPBIH  JIOTIONHSCTCS  JCTANBHBIM  HCCIICIOBAaHHEM
0OHAPY)KUBACMBIX TPAH3UCHTOB MOCPEACTBOM OBICTPOrO
CBCJICHUS BCEX JICBITH KaHAJOB B  HAMpPaBICHHUU
TPaH3MEHTA C OJJHOBPEMEHHON YCTaHOBKOW (DUIIETPOB.
3aBepmiaeTcs CO3JaHHUE ABYX CHUCTEM-TIPOTOTHIIOB Mini-
MegaTORTORA (Otger CAO PAH 2011, c. 32-33), ogna
u3 KOTOphIX, MMT-6, cOCTOMT W3 O-TH CBETOCHIBHBIX
00BEKTHBOB Canon EF85 /1.2, CHa0KEHHBIX
KOMOWHUpOBaHHEIM jgeTekTopoM u3 JOIl ¢ apcenua-
raueBeIM  portokaronom U TV-CCD Sony, Torma Kax
Bropasi, MMT-9, coctouT u3 TeX K€ OOBCKTHUBOB,
CHaOXEHHBIX  ObICTphIMM  Majomymsimumu ~ KMOII-
kamepamu Andor Neo sCMOS.
I'M. Beckun, C.B. Kapnos, C.®. bonoaps (HIIK CIIII).

OBPABOTKA ITIOTOKOBBIX JAHHBIX
CYBCEKYH/IHOI'O PABPEHIEHUS C
HIUPOKOYTI'OJIBHBIX MOHUTOPUHI'OBBIX KAMEP

Pa3paboTaHo mnporpaMMHOe OOeCIeueHHe Ui aHalu3a
n300paskeHUH, MOJIy4aeMbIX c IUPOKOYTOJIbHBIX
MOHUTOPHHIOBBIX kamep. OHO IpegHa3HaueHO s
00paboTKM MOTOKOB JAaHHBIX CYOCEKYHJHOI'O BPEMEHHOTO

pa3peuicHuss B pPCaJIbHOM  BPCMCHHU. brumm Pa3BUTBI
6BICTpLIe CTaTUCTHYCCKHUEC METOABI BBIACICHUA
TPAH3UCHTHBIX CO6LITPII7[, OCHOBAHHBIC Ha aHaJIn3¢

BPEMEHHOT'O TIOBEJICHNSI OTCYETOB B KaXKIOM U3 IHKCEJEH,
ONTHMHU3UPOBAHHBIE METOJWKH ONPENCICHUS MapaMeTpOB
00HapyKEHHBIX OOBEKTOB M KPUTEPUH, PA3JEIAIOIINE HX
HAa IIyMOBBIE, IBWXKYIIHECS (CITyTHUKH, METEOPHI, MycOp) U
HETIOABIDKHBIE TPaH3MEHTH. THUNHMYHOE Bpems, Tpebyemoe
st kinaccupukauuu  oobekra, cocraimsier 0.4 cek. ¢
MOMEHTa €ro perucrpanuu (BpeMeHHas Inkaja 3
MOCNIEZIOBATENIbHBIX  KaApoB). Pa3paboTaHbl METOIUKHU
aHaJM3a JaHHBIX 0o0Jiee HU3KOTO BPEMEHHOTO pa3pelleHus,
MOJTy4aeMbIX NPH CYMMHPOBaHWU (PUKCHPOBAHHOTO Habopa
(xax mpaBuito, ~100) KagpoB IS BpEMEHHOTO pa3perieHus
13 cek. Ilpu >TOM perucTpupyrorcs HNO3ULHMOHHBIE U
(doTomeTpudecKkue AaHHbIE JUIA BCEX HAOJIONAIOIIUXCS B
T10JI€ 3PEHUs KaMepbl 00BEKTOB, MIPOBOANTCS UX CPAaBHEHHUE
¢ nHpopManueil U3 CyIIeCTBYIOIIMX KaTaJOrOB OMOPHBIX
3B€31 M CIYTHHKOB, a TakXe CaMOIOIepPKUBAEMOI0
KaTajiora pe3yJIbTaToB MPEAbIIyIIX HAOII0IeHHUH.

I''M. becxkun, C.B. Kapnoes.

CIIEKTPOIIOJIAPUMETPUYECKHUE
HABJJIIOAEHUSA CJABBIX OBFBEKTOB HA BTA

CHeKTponoNIpUMETPHICCKIE  JTaHHBIE ~ BaXXHBI IS
HUCCIICAOBAHUS (1)I/I3I/IKI/I TaKUuX O6’beKTOB KaK aKTUBHBIC sJIpa
TAJIAKTUK, CBEPXHOBBIC, CHJIBHO 3aMarHM4Y€HHBIC 6eJ'IBIe
KapJIMKu U JOpYyTruec. OHI/I IMMO3BOJIAIOT BO MHOTHX ClIy4dasaX
mojyyatb HHGOPMANKIO O TMPHPOIE PErHCTPUPYEMOTO
U3IYYCHUs, M3ydaThb WX TCOMETPUYECKHE M MAarHUTHBIC
XapaKTePUCTHKH.

Paspaborana METOJIMKA TOJIIPUMETPUICCKUAX
HAOJIOCHUI C BO3MOXHOCTBIO HM3MEPEHHS I1apaMeTpOB
Crokca B OIHOW W3 HAONIOAATEIHHBIX MOJ PEAyKTOpa
ceerocmiibl SCORPIO-2 (puc. 18).
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The main observational mode is the optical monitoring
of the celestial sphere with high temporal resolution,
which is supplemented with a detailed investigation of
detected transients by means of the fast joining of all
nine channels in the direction of a transient with the
simultaneous setting of filters.

The development of two Mini-MegaTORTORA
prototype systems (SAO Report 2011, p.32-33) is being
completed. One of them, MMT-6, consists of 6 high-
aperture objectives Canon EF85 f/1.2 equipped with a
combined detector of EOC with a gallium arsenide
photocathode and Sony TV-CCD, whereas the second
one, MMT-9, consists of identical objectives equipped
with the fast low-noise Andor Neo sCMOS cameras.

G.M. Beskin, S.V. Karpov, S.F. Bondar (NPK SPP).

PROCESSING OF SUBSECOND-RESOLUTION
DATAFLOW FROM MONITORING WIDE-ANGLE
CAMERAS

Special software for analysis of images obtained from
monitoring wide-angle cameras was developed. It is
meant for the on-line processing of dataflow of sub-
second time resolution.

Solution of this task demanded development of fast
statistical methods of selection of transient events based
on analysis of time behavior of readings in each pixel,
optimized methods of determination of parameters of
detected objects and classification criteria separating
moving noise objects (satellites, meteors, garbage) from
motionless transients.

Typical time for classification of the object is 0.4 sec
from the moment of its registration (the time scale of 3
consecutive images).

Also the methods were developed for analysis of data of
lower time resolution obtained from summation of a
fixed set (100, as a rule) of initial images for the
effective time resolution 13 seconds.

In so doing, the position and photometric data of all
objects observed in the camera field of view are
registered; they are compared with information from
available catalogs of reference stars and satellites and
from the self-sustaining catalog of results of previous
observations.

G.M. Beskin, S.V. Karpov.

SPECTROPOLARIMETRIC BTA
OBSERVATIONS OF FAINT OBJECTS

Spectropolarimetric data are important for studying the
physics of such objects as active galactic nuclei,
supernovae, strongly magnetized white dwarfs, and
others. In many cases they allow us obtaining
information on the nature of registered radiation and
investigating  their  geometrical and  magnetic
characteristics.

A method of polarimetric observation with a
possibility of measuring Stokes parameters in one of the
observational modes of the reducer SCORPIO-2
(Fig. 18) was developed.
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Puc. 18. Peocumvr pabomer SCORPIO-2: (1) wupokononocnas u y3KOnonocHas ¢homomempus, noie 3penus 60
(2) cnekmpockonus ¢ OaunHol wenvto (6'), cnekmpanvhvii ouanaszon 0.36-0.95 um, cnexkmpanvHoe paspeuwierue
R=500-5000; (3) noaspumempusa 6 wupoxux guivmpax (4 napamempa Cmokca), none spenus 32’ u uzmepenue
JUHEUHOU NONAPUIAYUU NPOMANCEHHBIX 00bekmos 6 none 60" memodom Decenrosa; (4) cnexkmponorspumempus
(4 napamempos Cmokca) ¢ onunnoui wenvio (2 ), ouanazon 0.36-0.9 mxm, R=500-5000; (5) 3D-cnexmpockonus ¢ UPII,
none spenuss 60', R=2500-12500, ouanazon 0.48-0.7 um; (6) 3D-cnexmpockonusi ¢ MyIomu3paykoevim O10KOM
22%22 nunzvl  (pasmep auwnzel  0.75", none 3penus - 16.5"x16.5"), ouanazon 0.36-0.95 um, R=600-3000;
(7) mHocowenesas  cnekmpockonusi ¢ 16 nepemewaemvivu wensimu 1.5"x17", none 3penus 46, Ouanazou
0.36-0.95 um, R=400-2500.

Fig. 18. The modes of SCORPIO-2 operation: (1) multiband and narrowband photometry, the field of view 60
(2) spectroscopy with the long slit (6'), the spectral range.36-0.95 microns, spectral resolution R=500-5000;
(3) polarimetry in wide filters (4 Stokes parameters), the field of view 32’ and measurement of linear polarization of
extended objects in the field 60' by the Fesenkov method, (4) spectropolarimetry (4 Stokes parameters) with the long
slit (2), the range 0.36-0.9 um, R=500-5000; (5) 3D-spectroscopy with IFP, the field of view is 60', R=2500-12500, the
range 0.48-0.7 um; (6) 3D-spectroscopy with multipupil 22x22 unit of a lens (the lens size is 0.75", the field of view is
16.5"x16.5"), the range is 0.36-0.95 um, R=600-3000; (7) multislit spectroscopy with 16 movable slits 1.5"x17", the
field of view 4 %6, the range 0.36-0.95 um, R=400-2500.

Jns mu3mepeHuil mossipuzanyyu perucTpUPyeMOro CUrHaja
Obuta BHIOpaHA ONTHYECKas CXeMa, COCTosIas U3
MMOBOPAYMBACMBIX (PAa30BBIX IUIACTHH ¥ HEMOABIKHOTO
aHanmu3aTopa. B KadecTBe aHANU3aTOPOB IOJIPH3AIHU
HCTIOJB3YIOTCS niBE TIPH3MBI Bomnacrona u
MOJIIPU3AIMOHHBIN  TUXPOWYHBIH  GuibTp. Paszpabortan
anropuT™M oOpabOTKHU TaHHBIX HAOIIOJECHUI.

B0O3MOXXHOCTH  CHIEKTPOTOISIPUMETPHYECKOTO  PEXHMMa
OoTpoOOBaHBI npu HaOJIIOICHUSX Ppa3ITUIHBIX
ACTPOHOMHYECKHX OOBEKTOB. IIpe/ioskeHHas METOIUKa
MMO3BOJISICT MOJYYaTh PEabHbIC 3HAUCHUS MOJSAPU3AIUHN U
JIOCTATOYHO HAJCKHO OICHHTh WX OIMOKH. [Ipum Bcex
CJIOKHOCTSIX BBITIOJTHCHUS TTOJIIPUMETPUICCKHX
HaOJIOIEHNI METOAMKA MO3BOJSIET MPOBOANUTH M3MEPEHHUS

To measure polarization of a registered signal we have
chosen an optical scheme consisting of rotatable phase
plates and a fixed analyzer. Two Wollaston prisms and a
polarizing dichroic filter were used as polarization
analyzer. An algorithm of processing observational data
was elaborated.

Capabilities of the spectropolarimetric mode were
tested in observations of different astronomical objects.
It follows that the suggested method permits us
obtaining real values of polarization and estimating their
errors rather reliably. For all the complexity of
polarimetric observations, the method allows us
measuring linear and circular polarization under rather
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JIMHEMHOW M KpYroBOM MOJSIpU3allUd B  JIOCTaTOYHO
CJIOKHBIX MIOTO/THBIX YCIIOBUSIX. Haobmronenus
MPOTSDKEHHBIX OOBEKTOB B ITOM PEXHUME HE OTATOIICHEI
MEPEeMEHHOM WHCTPYMEHTAIBHON IOJSIPU3alued  BJOJIb
LIENH, YTO JETAeT ero MEepCIeKTUBHBIM JUIS UCCIIeA0BaHUI
CI1a0BIX 3BE3/1000pa3HBIX U MPOTKEHHBIX O0OBEKTOB.

B.JI. Aganacwees, B.P. Amupxansan. Acmpogus. oronnemens, 67,
455 (2012).

PA3PABOTKA CHEKTPO®OTOMETPA
NH®PAKPACHOI'O TUAITA30OHA

[TponomxkeHs! paboTsl HaJ MIPOEKTOM
HK-cnexrpoporomerpa BTA (Otuer CAO PAH 2011,
c.34), B KOTOpOM B KadecTBE CBETONPHEMHHUKA
HCTIONB3YyeTCs THOPHUIHBIN KMOII-mynbTummexkcop
(Rockwell HAWAIIL, 1024x1024) ¢ pabo4unMm quamna3oHOM
qutaH BotH 0.8.-2.5 MM (Otyer CAO PAH 2009, c. 38).

Tab. 6. DoTomMeTprUeCKHIl pPeKUM
SNR=5 my=22.9
seeing=’1 " m, =20.9
T =100c’ my=19.2

&p mg = 18.2

Macmitab nukcens cBeronpuemHuka - 0.25"/pix, momne
3penust 4.30', mmpunHa 1menu 0.5"-2". 3aBepuieHo
W3rOTOBIICHHE ONTHKM npubopa. PaspaboraH kpuocTaT u
kopmyc. CBETONPHUEMHHUK OXJAXAACTCS 0 TEMIIEPaTyphI
80 K. Bexyrcst pabOTHI 110 U3TOTOBICHHUIO AIEKTPOHUKH IS
YIpaBJIeHHUS IETEKTOPOM U cOOPOM ITaHHBIX.

OsxumaeMble TMapamMeTpbl MPOHHUNAIOIIEH crocoOHOCTH
HK-penykropa B GOTOMETPUIECKOM PEXKUME NPUBEACHBI B
Tabnuiie 6, B CIEKTPAIbLHOM pexume — Tabnua 7.

9.B. Emensanos, B.J1. Agpanacwes.

BHEJIPEHME HOBbBIX TUIIOB
CBETOIIPUEMHHKOB

JIMHUA TEXHUYECKHUX CPEACTB IJIA
CO3JAHUA II3C-CUCTEM

3aBeplieHa ONBITHO-KOHCTPYKTOPCKasi pa3paboTKa JIMHUHU
TeXHUYEeCKUX cpenctBs s moctpoerus I13C-cuctem
Pa3HbIX THIIOB M apXUTEKTyp. JIMHUs BKIIOYAeT B ce0s TpU
TUIa KPUOCTATUPYEMBIX KaMep C a30THBIM OXJIaXICHHEM
WIK C TIOMOIIBIO CHCTEM 3aMKHYTOro Iwmkia JIxoyis-
Tomcona (Otuer CAO PAH 2007-2008, c.43),
yHuBepcanbHbIi  MoxynbHBIA I13C-koHTpomep (Otuer
CAO PAH 2010, c.35), cucremy BBoma IHM(POBBIX
m3obpaxkennit  (Otuer CAO PAH 2007-2008, c.44),
MIPOrpaMMHOE OOECHeYeHNe YIpPaBICHUSI KOHTPOIIEPOM,
BU3yaIM3allM{ ¥ aHAJIN3a U300paskKeHu.

Tpu KOHCTPYKIIUH KPHOCTaTHPYEMBIX Kamep
(pa3paboTanbl coBMeCTHO C VIHCTUTYTOM NpHUKIAJIHON
¢msukn PAH) paccumransr Ha oxmaxkaenun no -110 °C
Mansix [13C-maTtpuil ¢ JHHEHHBIMH pa3MeEpaMH  JI0
30x30 Mm%, cpemHHX MaTpui — g0 60x60 MM, GOIBIINX
MATPHIl WIH MO3AHYHBIX MPUEMHHKOB — 10 120x120 mm’.
[I3C-xonTposnep  obecreumBaer  2-16  KaHAJIBHOE

2012

SAO RAS REPORT

bad weather conditions.

Observations of extended objects in this mode are not
aggravated by variable instrumental polarization along
the slit, which makes it especially promising for the
study of faint stellar-like and extended objects.

V.L. Afanasiev, V.R. Amirkhanyan. Astrophys. Bulletin, 67,
455 (2012).

DEVELOPMENT OF INFRARED
SPECTROPHOTOMETER

The work on the BTA IR spectrophotometer project was
continued (SAO Report 2011, p.34) where the hybrid
CMOS multiplexor (Rockwell HAWAII, 1024x1024)
with the operative wavelength range 0.8-2.5 microns is
used as its light detector (SAO Report 2009, p. 38).

Tab. 7. CnekTpajbHbIH PeXUM
i[;lanamﬁ, m R
8525;5:’1,, 1,0.77-0.99 | 198 | 850
T :1000’0 J,1.1-1.3 17.9 1200
xp H, 1.52-1.72 17 1700
K, 1.9-2.5 15.5 2800

The scale of the camera pixel is 0.25"/pix, the field of
view is 4.30', width of the slit is 0.5"-2".

Production of the device optics was completed.

The light detector is cooled down to the temperature
80 K. The work on manufacturing electronics for
detector control and data gathering are being fulfilled.
Estimated parameters of resolving power of the IR
reducer in the photometric mode are shown in Table 6
and in the spectral mode in Table 7.

E.V. Emelianov, V.A. Afanasiev.

INTRODUCING NEW TYPES
OF LIGHT DETECTORS

FACILITY LINE FOR PRODUCING CCD
SYSTEMS

The engineering development of a facility line meant for
producing CCD systems of different types and
architectures was completed. The line includes three
types of cryostat camera with cooling by nitrogen or by
Joule-Thomson closed systems (SAO Report 2007-
2008, p. 43), a universal modular CCD controller (SAO
Report 2010, p. 35), a system of input of digital images
(SAO Report 2007-2008, p.44), software for the
controller control, visualization and analysis of images.

Three constructions of cryostat camera (developed
jointly with Institute of Applied Physics of RAS) are
designed for cooling small CCDs of size 30x30 mm?,
medium CCDs up to 60x60 mm®, large CCD or mosaic
detectors up to 120x120 mm? down to -100 °C.

The CCD controller provides 2-16-channel reading of
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CUNTHIBAHUE NPHEMHHUKOB H300paXEHHUsS pa3HBIX THIIOB
(IT3C-matpuusl, Mozamunsle, EMCCD, pnCCD) B
HIUPOKOM  Juamna3oHe  ckopocTed.  OTauuuTenbHON
ocobenHocThio [13C-koHTpOIUIIEpa SABISAIOTCS OOecreyeHue
MHHUMAaJBHOIO UIyMa M BBICOKOH (DOTOMETPHUECKON
CTa0MJIBHOCTH 332 CYET TNPUMEHEHUs] ONTUMAaJIbHOU
mudpoBoll  GUIBTpaMM M KOPPEKLIUH IEPeAaTOYHOM

XapaKTepUCTHKH  3apaa-mudpoBoil koxa. 3apyOeKHBIX
QHAJIOTOB KOHTpoJulepa He wmMmeercs. Cucrema BBOza
muppoBEIX  M300pakeHWH  obecrieuWBaeT  BBOI W

COXpaHEHHE UHTEHCUBHBIX MOTOKOB JaHHBIX CO CKOPOCTHIO
o 128 Mb/c.

BBICOKOYYBCTBUTEJBHBIE
CBEPXMAJIOIITYMSIIIME IT3C-CUCTEMBI C
MHOI'OKAHAJIbHOM IIU®POBOM
OBPABOTKOI BUJIEOCUTHAJIOB
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detectors of different types (CCDs, mosaic, EMCCD,
pnCCD) in a wide velocity range.

A distinctive feature of the CCD controller is the
support of minimal noise and high photometric stability
by means of application of optimal digital filtration and
correction of the transfer characteristic «charge — digital
code». There are no foreign analogs of this controller.
The system of input of digital images provides the input
and storage of intense data flow at the rate up to 128
MB per sec.

HIGHLY-SENSITIVE

ULTRA-LOW-NOISE CCDs WITH
MULTICHANNEL DIGIRAL PROCESSING OF
VIDEO SIGNALS

Puc. 19. Ilpumepvr xoucmpyxmusnoeo ucnoaunenus I13C-cucmem. Cresa - cucmema ¢ Kamepoul, OX1anicOaemou
nocpeocmeom Cryotiger, cnpasa - cucmema ¢ Kamepotl, 0OXAaicoOaemol H#CUOKUM a30MoM.

Fig. 19. Examples of embodiment of CCD systems. Left — the system with a camera cooled by Cryotiger; right — the

system cooled by liquid nitrogen.

Paspabotano CEMEHCTBO CBEPXMAITONTYMSIIIHX

[I3C-cucteM  aCTpOHOMHMYECKOTO M HPHUKIIAIHOTO

Ha3Ha4YeHUsI, peIHa3HaYeHHbIX ISl TIpHeMa O4eHb CIa0bIX

curnayioB. Kaxast cucrema Bkiodaet B cedst [13C-kamepy

co BCTPOCHHBIM OXJIKIAEMBIM MaTPUYHBIM

CBETOIIPUEMHHUKOM, MOAYJbHBIN YIPaBISAOMUN

KOHTPOJUIEP, MOACUCTEMY BBOJa IU(PPOBBIX M300pakeHHIA

B YHAJICHHBIA XOCT-KOMIIBIOTED H, COOTBETCTBEHHO,

BBICOKONPOU3BOIUTENbHBIN POMBILUIEHHBIN KOMIIBIOTED.

B cocraB cemelicTBa BXOIAT CIEAYIOIIHME CUCTEMEL,

orimmyaromuecss tunamu [13C-matpun u crocobamu HX

OXJIKICHUSL:

e cCcuHCTeMa C MO3aWYHBIM NPHEMHHKOM pa3sMepoM 0
8Kx8K  mmkcenoB, oxmaxkmgaemas — MOCPEICTBOM
KpHopedpikepaTopa 3aMKHyTOro Imkia Jxoyms-
Tomcona tuma Cryotiger (puc. 19, cnepa);

e cucTeMa C MOHOJHUTHBIM TNPHEMHHUKOM pa3MEpoOM [0
4Kx4K B nByX BapHaHTax HCIIOJHEHHS — OXJIaXKACHUE
KUIKUM a30ToM (puc. 19, cnpaBa) mim ¢ MOMOIIBIO
Cryotiger, paboraromas Kak B PEKHAME HAKOIUICHHUS
3apsaa, Tak U B PEXKUME DJIEKTPOHHOTO YCHIICHUS
CUTHaJa.

A family of ultra-low-noise CCDs of astronomical and
applied purpose meant for reception of very faint signals
was developed.

Each system includes a CCD camera with a built-in
cooled matrix light detector, a modular controller, a
subsystem of input of digital images in the remote host
computer and, correspondingly, a high-performance
industrial computer.

The family comprises the following systems differing
in CCD types and methods of their cooling:

e asystem with a mosaic detector of size up to §Kx8K
pixels cooled by means of the Joule-Thomson
closed cycle cryorefrigerator of the Cryotiger type
(Fig. 19, left);

e a system with a solid detector of size up to 4Kx4K
in two versions — that cooled by liquid nitrogen
(Fig. 19, left) and that cooled by Cryotiger
operating both in the mode of charge accumulation
and in the mode of electronic amplification of
signal.
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Kontpomrep ob6ecmeunBaer pabory II3C B pexumax
SKCIIOHMPOBAHUS M IOCJEAYIOIIEr0 CYMTBIBAHHS 3apsia,
mUppOBy0 00pabOTKy BHACOCHTHAJIOB U  Iepenady
chopMUpPOBaHHBIX LHM(PPOBBIX H300paKEHUH B  XOCT-
KOMITBIOTEp uepe3 BOJOKOHHO-ONTHYECKYIO JIMHUIO CBSI3H
co ckopocthtio g0 1 I'6/c Ha paccrosaue g0 300 m.
OTAM4YHUTENHHON OCOOCHHOCTBIO KOHTpOJIEpa SIBISETCS
1 poBasi ONTUMANbHAs (PHIBTPALUS B PEAUIBHOM BpEMEHH
CUUTBHIBaHUS TOJIC3HOTO BHACOCHTHAJIA M3 €ro CMeCH C
IIyMOM, a TaKke craOmwim3amuss W KOPPeKIHs
TepeaTOYHON XapaKTePUCTUKH 3apsa-Iu(pOBOH KO,

7_
61
51
N O Anazor
3] B [udpa
91
1_
04

18 kIt 66 xkI'm 166 kIt

QunbTpanys MO3BOJIAET CHU3UTH IIyM CUUTHIBaHUA Ha 40
50% 1TO CpaBHEHMIO C OOIICTIPUHATBIM  METOAOM
AHAJIOTOBOM  JBOWHOM  KOpPEIMPOBAaHHOW  BBIOOPKHU
(puc. 20), crabunuzaiys NEPeAaTOYHON XapaKTEPUCTHKH
obecrieunBaeT (POTOMETPUUECKYI0 HECTaOMJIBHOCTH HE
6omee 0.03% B IUPOKOM [WANa30HE KIMMATHICCKAX
YCIIOBHI{, 4TO B JIECSITKH pa3 JIydllle, YeM B 3apyOekKHBIX

oOpa3max.

Takum 00pazom, pa3paboTaHHEIC I13C-cucremsl
obecrieunBaroT MIPaKTHYECKH npesieNnbHbIe
YyBCTBUTEIHHOCTD " TOYHOCTh perucTpanun

n3obpaxkenuii. [IpenmymectBa pa3paboTKH B CpaBHEHHE C
3apyOeXHBIMH aHajoramMu. B Hacrosmied paspaboTke
GbunbTpalMs BHAEOCHUTHAJA pealn30oBaHa B  IOJHOM
COOTBETCTBUH C TOJOXXEHUSMH TEOPHH ONTHUMAIbHON
¢wnbTpanuu. B eauHCTBEeHHOM 3apy0OeXHOM aHaiore
KOXQPUIHEHTH  MUPpPOBOrOo  QuUIbTpa  TOAOUPAIOTCS
SMIIMPUYECKH METOJIOM MoA0opa HaWIydIlero BapHaHTA
¢dopmbl KpuBOH as KodpdunmenToB. Crabwimzanus u
KOppEeKIHUs nepelaTouHO I XapaKTePUCTUKU HE
peann30BaHa HU B OJTHOM M3 U3BECTHBIX aHAJIOTOB.

B 2012 r. usrotoBnens! ase I13C-cucteMsl Ha MO3aMYHOM
npuemuanke 1 Ha EMCCD.

C.B. Mapkenos, B.U. Apounanos, H.I'. Heawenro,
B.A. Myp3un, H.B. Agpanacvesa, A.H. Bopucenko.
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The controller provides the operation of CCD in the
mode of exposure and subsequent reading of charge,
digital processing of video signals and transfer of the
generated digital images to a host computer at the rate
up to 1 Gb per sec to the distance up to 300 m.

The distinctive feature of the controller is the optimal
digital on-line filtration of the reading of useful signal
from its mixture with noise, and also stabilization and
correction of the transfer characteristic «charge — digital
code».

Puc. 20. Cpasnenue wiyma cuumoléanus (6 31eKmpoHax)
HA pAasmblx 4acmomax O ONMUMAIbHO20 YUpposozo
Quiempa u  MPAOUYUOHHOU AHANO2080U  OBOUHOU
KOPPenupoBanHot 6bl00PKu.

Fig. 20. Comparison between the readout noise (in
electrons) at different frequencies after the optimal
digital filter and that after a traditional analog double
correlated sampling.

The filtration permits us lowering the reading noise by
40-50% in comparision with the standard method of
analog double correlated sampling (Fig. 20);
stabilization of the transfer characteristic provides the
photometric instability of not more than 0.03% in a
wide range of climatic conditions, which is tens of times
better than in foreign samples.

Thus, the elaborated CCDs provide practically the
utmost sensitivity and image registration precision.

The advantages of this elaboration in comparison with
foreign analogs are as follows: in this elaboration the
video signal filtration is implemented in full conformity
with propositions of the optimal filtration theory. In the
only foreign analog the coefficients of digital filter are
fitted empirically by the trial-and-error method of
selection of the best variant of the curve shape for
coefficients. Stabilization and correction of the transfer
function is not implemented in any known analogs.

In 2012 two CCD systems with a mosaic detector and
with EMCCD were manufactured.

S.V. Markelov, V.1. Ardilanov, N.G. Ivashchenko,
V.A. Murzin, L.V. Afanasieva, A.N. Borisenko.



