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OIITUNYECKUE
NMHCTPYMEHTDI

BOJIBIIIOM TEJIECKOII
ABVMYTAJIbHBIN

Haunble o nomanubx 3agBKax B Komurer no remarn-
ke Gosbux resteckonoB (KTBT) u pacupeznenenun na-
G/II0IATEIBHOTO BPEMEHH 6-M TeJIeCKOIa IIPeICTaBIICHb]

B Tabu1. [3| n ma puc. 6]

OPTICAL FACILITIES

BIG TELESCOPE ALT-AZIMUTHAL

Data on the requests submitted to the Large Tele-
scopes Program Committee (LTPC) and on the allot-
ment of the observational time on the 6-m telescope in
half year periods are given in Table

Tabauua 3: annvie 0 nodannvlt 36A6KAT U pacnpedeseHul, Habao0amesvbHo2o epements b-Mm MeaecKkona.

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

submitted requests: allotment of observational time:
BTA  sched- . ,
year, half . . research pro- . the Director’s
number nights nights . uled mainte-
year grams/nights reserve
nance
2015, 1 64 315 179 47/135 12 32
2015, II 60 286 149 43/121 8 20
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Puc. 6: Caesa — pacnpedeserue Karendaprnozo epemeny no memodam nabarodenutds na 6-m meneckone 6 2015 a.;
cnpasa — pacnpedeserue Karendapnozo epemeny (6 npoyenmax) meocdy epynnamu nabarodameneti. Cnucok coxpa-
wenuti npuseden 6 maba. [}

Fig. 6: Left: distribution of the calendar time over observational methods at the 6-m telescope in 2015. Right:
distribution of the calendar time (in percents) between groups of observers. A list of abbreviations is given in

Table [}

W3 pesepsa mupekTopa HaOIIOMATETBHOE BPEMsI BbI-
JIeJIEHO IS CJIeIYIONINX HaydHBIX IPOrpaMM:

B.JI. AdanacweB «Ilossipumerpus rpasauns» (1.3),
IPOBEJICHAE METOIUYIEeCKHX paboT €O  CIHEKTPOrpa-
dowm (3), «Cnexrponomsipumerpust AGN»> (1);

10.10. Banera «KpaTHOCTb MOJIOABIX 3Be37 MaJIbIX
mace» (1), «Mecnenosanne neraneit Kpabosugaoit Ty-
MmaHHOCTH> (1.25);

H.B. BopucoB «UccrenoBanusa ¢ garankom I[Ilaxa—
Taprmanas (3), «Mccaenosanne TIC u nossiposs (1),

Observational time from the director’s reserve and
technical nights was allotted for the following programs:

V.L. Afanasiev “Polarimetry of gravitational
lenses” (1.3), performance of methodic work with the
spectrograph (3), “Spectropolarimetry of AGNs” (1);

Yu.Yu. Balega “Multiplicity of young low-mass
stars” (1), “Study of Crab Nebula details” (1.25);

N.V. Borisov “Study with Shack-Hartmann sen-
sor” (3), “Study of CBSs and polars” (1), me-
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Tabauua 4: Memodw nabamodenuts (x puc. @
Table 4: Observational methods (for Fig. [61)

Cokpairenue . .

No Abbreviation Metro, HAOJIIOAEHMIA Observational method

1 | SCORPIO MHOT'OMO/IOBBII (DOKAJIBHBIN PEyKTOP Multi-mode focal reducer

2 | SCORPIO-2 MOﬂepHIEBHpOBaHHHH MHOTOMOJOBBI o~ Upgraded multi-mode focal reducer
KaJIBHBIA PEyKTOD

3 | NES ZE;HHe_CHeKTpOMeTp BRICOKOTO paspetue- High Resolution Echelle Spectrometer
MHOTOMOJIOBBINT TaHopaMHublil ¢oromnosisi- | Multi-mode panoramic photopolarimeter

4 | MANIA
puMerp MANIA

5 | MSS OCHOBHOI1 3Be3/1HbII crieKTporpad Main Stellar Spectrograph

6 | Speckle crieKJ-uHTePdhEpOMeTP Speckle Interferometer

METOIMIECKUE CIEKTPOIOJISIPUMETPUIECKHE PAOOTHI C
JBoitHo puamoit Bosutactona (1);
I.T". BangaBun «Marmernsm oIuHOIHBIX OETLIX KapJIH-
koB» (1.25);
.P. Tagenbimun «Vccnenosanust sx3omtaners (1);
B.B. Jdbsauenko «DyHpaMeHTATLHDIE mapaMeTphl
KpaTHBIX cucreM» (1);
E.H. Kanes «Jlyuessie ckopoctu nedensy (1.5);
N.A. KapauenneB «Kapankopble rajakTUKA HU3KOI
HOBEpXHOCTHOI sapkocTuy (0.5);
H.A. KarbineBa «CHeKTpbl TECHBIX PEHTI€HOBCKUX
noitabrx> (0.5);
V. Kun «dmuccun Bokpyr Jiokaababix AGN» (1);
1.0. KyapsiBueB «Hosble maruurablie 38e3/61» (0.5);
.. MakapoB «Ompejiesienne KpacHBIX CMEIeHnN
Gim3KuX ragakTuk» (1);

O.B. MapseBa «lccienoBanue 3BE3JIbI Powma-
HO» (0.5);

JI.A. MarBeenko «lI3mepenus KOHTP/IZKETa, B
M87» (0.3);

B.E. ITanuyk «Onruveckue cnektpbl Mupuiy> (1);

C.IO. Ca3oHoB «PeHTreHOBCKUT TPAH3UEHT CIIy THIHKA
UHTEILPAJI» (0.25);

H.A. Caxubynaun «BzanMmogeiicTBue KOMIIOHEHT B
TECHBIX MBOMHBIX cucreMax» (2);

E.A. Cemenko «lI36pannbie
nei> (1.5);

T.I. Cutauk <«O06siacTu 3Be371000pPA30BAHUST ACCOIIAA~
muu Cyg OB1» (1);

B.B. CokosoB «MOHUTOPUHT IIOCTIECBEUEHNN TaMMa-
BeIwteckoB» (5);

P.N1. Ykneun «lI3ydyeHme KapjauKOBOH TIaJIJaKTHKH
J1244+62D» (0.5), Texuuueckue paboTel ¢ mwiardop-
moit SCORPIO-II B CII® (2);

C.H. ®abpuka «YibTpaspKue PEHTTeHOBCKHE HCTOY-
uku» (2.5); «MaccuBHble 3Be3/1bI B OJIM3KUX IaJIaKTH-
kax» (1), «Cuekrpockonusi HoBbix B M 31 u ULIRG B
Gum3Kux ragakTukax» (0.5);

M. Xenre «Onrtmaeckue
M31» (3);

M.E. ITTapuna «Illapossie ckomrenns 8 IKN» (0.5);

A.C. dukus <«[lonsipumerpusi BCHBIXHYBINEH KOMe-

1> (0.3).

MardyuTHBbIC 3BE3-

Hosruie B raJlakTHKe

thodic spectropolarimetric work with Wollaston double
prism (1);

G.G. Valyavin “Magnetism of
dwarfs” (1.25);

D.R. Gadelshin “Study of exoplanets” (1);

V.V. Dyachenko “Fundamental parameters of multi-
ple systems” (1);

E.N. Kanev “Radial velocities of cepheids” (1.5);

I.D. Karachentsev “Dwarf galaxies of low surface
brightness” (0.5);

N.A. Katysheva “Spectra of
ries” (0.5);

U. Keel “Emissions around local AGNs” (1);

D.O. Kudryavtsev “New magnetic stars” (0.5);

D.I. Makarov “Determination of redshifts of close
galaxies” (1);

0.V. Maryeva “Study of Romano’s star” (0.5);

single white

close X-ray bina-

L.I. Matveenko “Measurement of a counterjet in
M87” (0.3);

V.E. Panchuk “Optical
stars” (1);

S.Yu. Sazonov “X-ray transient of the INTEGRAL
satellite” (0.25);

N.A. Sakhibullin “Interaction between components
in close binary systems” (2);

E.A. Semenko “Selected magnetic stars” (1.5);

spectra  of  Mira-type

T.G. Sitnik “Star formation regions in the association
Cyg OB1” (1);

V.V. Sokolov “Monitoring of gamma-ray burst after-
glows” (5);

R.I. Uklein “Study of the dwarf galaxy
J1244462D” (0.5), technical work with the plat-
form SCORPIO-II in the primary focus cabin (2);

S.N. Fabrika “Ultraluminous X-ray sources” (2.5);
“Massive stars in nearby galaxies” (1), “Spectroscopy
of novae in M 31 and ULIRG in nearby galaxies” (0.5);

M. Henze “Optical novae in the galaxy M 31" (3);

M.E. Sharina “Globular clusters in IKN” (0.5);
Ya.S. Yatskiv “Polarimetry of a flaring comet” (0.3).

21



22

Bpems nabmogennit 8 2015 1. cocraBuyio 1421.8 wa-
cop 110 ganupiM COK BTA u 1373.8 wacoB 1o JaHHBIM
Habmogaresneit. Pacupenenenne HabIIOIATETHHOTO Bpe-
MEHH 110 MecsinaM npuseseno Ha puc. [7} Ha puc. [§ n306-
paXkeHa rUCTOrpaMMa PacCIpeieieHuss KadecTBa n300pa-
kenust npu Habmonenusx B 2015 1. [lomHbIi cimcok Ha-
OstrosiaTe/bHBIX ITporpamM 3a 2015 1. mpuBesieH B TabJin-

ne [5}
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In 2015 the observational time amounted to 1421.8
hours (BTA TMS data) and 1373.8 hours (observers’
data). The monthly distribution of observational time
in given in Fig. [} The seeing distribution histogram
during observations of 2015 is shown in Fig. [8] The to-
tal list of observational programs in 2015 is presented in
Table [l
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Puc. 7: Pacnpedesenue wabarodamenvro-
20 epemenu (8 wacar) 6-m meseckona 6
2015 2. mo Mmecauam Co2AACHO OAHHDIM
cayorcov, axcnayamayuy BTA (cunut) u
danmvim nabarodamenets (Kpacvil).

Fig. 7: Monthly distribution of observa-
tional time (in hours) at the 6-m telescope
in 2015 according to data provided by the
BTA Maintenance Service (blue) and by ob-
servers (red).

XI Xl

Percentage, %

Seeing, arcsec

Pacnpenenenne vabmromaTebHOrO BpeMenu, obecte-
geHre KOTOpOro mposojgutcs mompassenenusvu CAO
PAH, B 2015 1. cocraBuio: jgabopaTopusi CIIEKTPOCKOITUHI
n doTOMETpUN BHETraJaKTHYeCKNX O0ObEeKTOB — 65 HO-
qeii, JabopaTopusi MCCJIEIOBAHMA 3BE3IHOIO0 MarHETHU3-

ma — 61 HOub, Jsraboparopus obecredeHusi HaOJIIOIE-
Huit — 46 Hodeil, rpynma MeTOJOB aCTPOHOMHUU BBICO-
Koro paspemntenuss — 40 Hodeit, ysaboparopusi pUINKA

3Be3/ — 33 HOYH, J1a0OpaATOPUS ACTPOCIEKTPOCKOITNH —
25 HOueil, J1abopaTopusl BHErAJIAKTHIECKONW acTpopU3u-
KH W KOCMOJIOTUU — 9 HOUell, rpynmna pesiTUBUCTCKON
acrpodusnkn — 7 HOYell.

3a Tpu mocaeIHIe T0Ia BPEMs IIPOCTOS 110 TEXHUIe-
CKUM IIPUIUHAM COCTABUJIO:

2013: 11 uacoB (HEUCIPABHOCTL CBETOIPUEMHON arma-
paTypbl, OTKA3 ABTOMATUKH KYIIOJIA);

Puc. 8: Kauecmeo usobpasiceruti npu nabarode-
nuax 6 2015 e.

Fig. 8: Seeing histogram for 2015 observations.

In 2015 the distribution of observational time, sup-
prorted by SAO RAS departments, was as follows: the
laboratory of spectroscopy and photometry of extra-
galactic objects — 65 nights, the laboratory for stellar
magnetism study — 61 nights, the observation support
laboratory — 46 nights, the group of high-resolution
methods in astronomy — 40 nights, the laboratory of
stellar physics — 33 nights, the astrospectroscopy labo-
ratory — 25 nights, the laboratory of extragalactic as-
trophysics and cosmology — 9 nights, the group of rela-
tivistic astrophysics — 7 nights.

In the last 3 years the downtime was

2013: 11 hours (failure of light detectors, failure of au-
tomatic equipment of the dome);
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Tabauua 5: Cnucox nabarodameavnoix npozpamm 6 2015 e.
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3 Crpana, Houu I411
asiIBUTEJb Kparkoe Ha3zBaume 3asiBKA
HHCTUTYT (u3 pesepsa)

B.JI. Adanacnen CAO PAH 2D-cnekTpodoToMeTpust ceithpepTOBCKUX TAJTAKTUK 4 +4
10.10. Banera CAO PAH KpaTHOCTH MOJIOABIX 3BE€3/ MAJIBIX MacC 4 +4 (1)
E.A. Bapcykosa CAO PAH KpacHble TpaH3MEHTHI IPOMEXKYTOYHOM CBETUMOCTH 242
.®. Bukmaes K(II)oy MaccuBHbIE CKOIICHUSI TAJIAKTHK +1
.M. Beckun CAO PAH MuKpoceKyHIHBIE CIIEKTPHI IIYILCAPOB 4
H.B. Bopucos CAO PAH Ilonapumerpust oasIpoB +3
A.®. Bajees CAO PAH Cuekrpsl kinaccudaeckux LBV 4+3
I'T". BansBun CAO PAH MarzeTn3M OZMHOYHBIX GEJIbIX KapIUKOB 3 +3 (1.25)
A.C. Bunokypos CAO PAH YnbTpaspkue PEHTT€HOBCKUE MCTOTHUKI 243
I'. Boaiin Kanana Teomerpust marauTHbIX ToJelt CP-3Be311 +2
B.A. T'aren-Topu Cuol'y BzaunmogeiicTBue B raslakTukax 4 +4
J.P. Tanenbumn CAO PAH OK30IlJIaHeTa B CHCTEME COJHEIHOIO THIIA 142 (1)
2K. Tokobo Ncnanus Acrpomerpust 6IM3KIX KPATHBIX 3BE3]] 4 +3
B.B. Ipsuenko CAO PAH DyHIaAMEHTAJIBHBIE TAPAMETPbI KPATHBIX CHCTEM +4 (1)
A.B. Bacos TAUIII Kunemarnka u xumcocras objiacreil 38€31006pa30BaHUsT 4 43
A.B. lsanosa Ykpanna Kowmera Yypromosa—I'epacumenko +2
E.H. Kanes MHACAH Jlyuesble ckopoctu nedens, 2 (1.5)

Kapmukosbre rajaktuku B obmake CVnl 5
W11, Kapasermen CAO PAH Hosbie kapiinkoBbie rasiaktuku B Mectaom O6beme +2
A.B. Kacmnaposa TAUIII JIucKOBBIE TaJIAKTUKY, BUIUMBIE C pebpa 2 +3
H.A. Karbrmesa TAUIIT CreKTpBI TECHBIX PEHTI'CHOBCKUX JIBOMHBIX 3 +3(0.5)
V. Kun CIIIA OMuccun BOKpyT JoKaabHbIX AGN 3 (1)
B.T". Kitoukosa CAO PAH Kanaunarel B mporomnianeTapHble TYMAHHOCTHA 4 +4
AN. Konbun K)oy MaruuTHas aKTUBHOCTH HO3IHUX 3BE3[ 3
B.H. Komaposa CAO PAH 3ydenne okpecTHOCTEN IIyIBCAPOB +1
J1.0. Kynpsasnes CAO PAH Hogble MarauTHbBIE 3BE3IbBI 3 +3(0.5)
C.A. Jlam3un TAUIII Maruaunrnoe nose 3se3 tuna T Tau 2 42
T.A. Jlosunckas TAUII CBepxHOBBIE U 3BE3/IHBIN BETEP B TAJAKTUKAX 2 +2
A.C. Mupomnnuenko | CIITIA lamakruyeckne obbekTol THa FS CMa 3
A.B. Moucees CAO PAH TlasakTuK] ¢ 3aTyXaronmM 3Be31000pa30BAHIEM +3
T.M. Haupyamsuiu T'AO PAH Maruautubre oyt B AGN 4 +4
II1.B. Ilanneit Munna MoHNTOPUHI CBEPXHOBBIX U HCCJIEJOBAHNE UX IAJIAKTHK 3 +2
B.E. ITamuayx CAO PAH OnTuiecKkue CIeKTPBI MUPHT 443 (1)
10.B. ITaxomos MHACAH Xwnmnueckwuit cocras PZ Mon 1
B.B. Ily3un NHACAH Maruuraoe mosre FK Com 1
C.A. Tlycrunbauk CAO PAH DBOJIIONNST KAPJIMKOBBIX T'aJIaKTUK 2
JI.A. Pacreraes CAO PAH JlBoitHbIE MArHUTHBIE 3BE3bI +3
M.T. PeBuuBnes KN PAH IlepemenHubIE PEHTTEHOBCKUE UCTOYHUKHI 3
B.II. Pemeraukos Cuol'y TaylakTuKM C BBIIEJIEHHBIMHU OaJIIzKaMu +3
.M. Pomaniok CAO PAH MaruuTHBIE 10JIST MACCUBHBIX 3BE3]I 4 +4
E.A. Pouuna TAO PAH Temuble cIyTHUKY BU3YaJIbHO-BOHBIX 2 +2
A.C. Cabyposa TAUIII AHOMaJIbHBIE CIIUPAJIbHBIE TAJAKTUKA +2
C.1O. Cazonon KU PAH CHekTpbl KaHAUIATOB B KBA3aPbl +2
H.A. Caxubysinn K(II)oy Bzaunmoneiicrsue kommonent B TIIC 443 (2)
M.E. Caukos MHACAH Am 3Be3npl B paccesstHHOM cKorienun M44 3
E.A. Cemenko CAO PAH M36panHble MATHUTHBIE 3BE3/IbI 2 +4 (1.5)
0O.K. Cunpuenko TAUIII T'azoBbIE CTPYKTYPHI B PAHHUX TaJJaKTUKaX 4 43
T.I". Curauk TAUIII Ob6utactu 3Be3006pazoBanus accormanuu Cyg OB1 1(1)
N.A. CokoBa T'AO PAH WNurepdepomerprst JBOWHBIX aCTEPOHIOB 3
B.B. Coxomnos CAO PAH MoHnTOPHHT raMMa-BCILIECKOB (5)
A.B. Crenanosn T'AO PAH Benbimkn KpacHbIX KapuKOBBIX 3BE3]T 3
C.H. DaGpuxa CAO PAH MaccuBHble 3B€31bI B OJIN3KUX raJaKTHKaX 3 (1)

Vnbrpasipkue peHTreHOBCKUE UCTOYHUKYI +3 (2.5)
M. Xenne Ncnanus Ornrudeckue HOBBIE B rajakTuke M 31 2 (3)
A.®. Xoursiruu Cuol'Y Muxkponepemennocts B OB-3Be3nax +2
. Xoxour CroBakust CHeKkTpbl KapJINKOBBIX HOBBIX 2 +2
K. IBumix Benbrus Moutonpre 3Be3an B NGC 2264 4
YHanx Xam Nu s AbGcopbiun B HampagaeHun 6J1a3apoB 2
E.JI. Yennon CAO PAH 3Be3anl B accomumarun Ser OB1 2
A.M. Yepenamyk TAUIII Kunemaruka IucKoB u siiepHbIE 00pa30BaHUS 4 +4
A.N. [TanosasioBa CAO PAH Cuekrponosisipumerpust AGN 142
M.E. lapunaa CAO PAH Kocmomorust ¢ KapIuKOBBIMU TaJIaK THKAMEI 2
P.B. IOaun T'AO PAH Maruaunrnoe nose cucremol HESS J0632-+-057 +1
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Table 5: List of observational programs in 2015.

eant? Coutry, . Nights I4+11
Applicant’s name Institute Program title (frgom re:_erve)
V.L. Afanasiev SAO RAS 2D-spectrophotometry of Seyfert galaxies 444
Yu.Yu. Balega SAO RAS Multiplicity of young low-mass stars 4+4 (1)
E.A. Barsukova SAO RAS Red transients of intermediate luminosity 2 42
G.M. Beskin SAO RAS Microsecond spectra of pulsars 4
LF. Bikmaev KFU Massive galaxy clusters +1
N.V. Borisov SAO RAS Polarimetry of polars +3
Chand Hum India Absorptions in the direction of blazars 2
E.L. Chentsov SAO RAS Stars in the association Ser OB1 2
A .M. Cherepashchuk | SAT MSU Kinematics of discs and nuclear formations 4 +4
D. Chochol Slovakia Spectra of dwarf novae 2 42
Zh. Docobo Spain Astrometry of nearby multiple stars 4 +3
V.V. Dyachenko SAO RAS Fundamental parameters of multiple systems +4 (1)
. Massive stars in nearby galaxies 3(1
S:N. Fabrika SAO RAS Ultraluminous X-ray sources +3 EZ.)E))
D.R. Gadelshin SAO RAS An exoplanet in solar type system 1+2(1)
V.A. Hagen-Thorn SPbSU Interaction processes in galaxies 4 +4
M. Henze Spain Optical novae in the galaxy M 31 2 (3)
A.V. Ivanova Ukraine Churyumov—Gerasimenko comet +2
E.N. Kanev INASAN Radial velocities of cepheides 2 (1.5)
Dwarf galaxies in the CVnl cloud 5
L.D. Karachentsev SAO RAS New dv%arf galaxies in Local Volume +2
A.V. Kasparova SAT MSU Edge-on galaxies 2 43
N.A. Katysheva SAI MSU Spectra of close X-ray binaries 3 +3(0.5)
W. Keel USA Emission around local AGN 3 (1)
A.F. Kholtygin SPbSU Microvariability in OB stars +2
V.G. Klochkova SAO RAS Protoplanetary nebulae candidates 4 +4
A.I. Kolbin KFU Magnetic activity of late stars 3
V.N. Komarova SAO RAS Study of pulsar environments +1
D.O. Kudryavtsev SAO RAS New magnetic stars 3 +3 (0.5)
S.A. Lamzin SAI MSU Magnetic field of T Tau stars 2 42
T.A. Lozinskaya SAI MSU Supernovae and stellar wind in galaxies 2 +2
A.S. Miroshnichenko | USA Galactic FS CMa type objects 3
A.V. Moiseev SAO RAS Galaxies with a decreasing star formation rate +3
T.M. Natsvlishvili Pulkovo obs. Magnetic fields in AGN 4 +4
Yu.V. Pakhomov INASAN Chemical composition of PZ Mon 1
V.E. Panchuk SAO RAS Optical spectra of Mira type stars 4+3 (1)
Sh.B. Pandey India Monitoring of supernovae and investigation of their host galaxies 342
S.A. Pustilnik SAO RAS Evolution of dwarf galaxies 2
V.B. Puzin INASAN Magnetic field of FK Com 1
D.A. Rastegaev SAO RAS Binary magnetic stars +3
V.P. Reshetnikov SPbSU Galaxies with prominent bulges +3
M.G. Revnivtsev IKI RAS Variable X-ray sources 3
I.I. Romanyuk SAO RAS Magnetic fields of massive stars 4 +4
E.A. Roshchina Pulkovo obs. Dark satellites of visual binaries 2 42
A.S. Saburova SAI MSU Abnormal spiral galaxies +2
M.E. Sachkov INASAN Am stars in the open cluster M 44 3
N.A. Sakhibullin KFU Interaction processes in close binaries 443 (2)
S.Yu. Sazonov IKI RAS Spectra of quazars candidates +2
E.A. Semenko SAO RAS Selected magnetic stars 2 +4 (1.5)
A 1. Shapovalova SAO RAS AGN spectropolarimetry 1+2
M.E. Sharina SAO RAS Cosmology with dwarf galaxies 2
0O.K. Silchenko SAI MSU Gas structures in early galaxies 4 +3
T.G. Sitnik SAT MSU Star forming regions in the Cyg OB1 association 1(1)
V.V. Sokolov SAO RAS GRB monitoring (5)
I.A. Sokova Pulkovo obs. Interferometry of double asteroids 3
A.V. Stepanov Pulkovo obs. Flares of red dwarf stars 3
A.F. Valeev SAO RAS Spectra of classical LBVs 4 +3
G.G. Valyavin SAO RAS Magnetism of single white dwarfs 3 +3 (1.25)
A.S. Vinokurov SAO RAS Ultraluminous X-ray sources 2 43
G. Wade Canada Magnetic field geometry of CP stars +2
R.V. Yudin Pulkovo obs. Magnetic field of the system HESS J0632+057 +1
A.V. Zasov SAI MSU Kinematics and chemical composition of star forming regions 4 +3
K. Zwintz Belgium Young stars in NGC 2264 4




OTYET CAO PAH 2015 SAO RAS REPORT

2014: 7 yacoB (HEUCIIPABHOCTDH CBETOLPUEMHOI alapa-
TYDPBbI, OTKa3 aBTOMATHUKNU 3a0paJjia 1 IPUBO/IA 3eHNTHOM
ocu BTA);

2015: 18 vacos (HeMCIIPaBHOCTH CBETOIPUEMHON armma-
paTypbl, HEUCIIPABHOCTh CUCTEMBI MACIIONUTAHMNS ).

MOAJEPHMN3ALINA KOMIIJIEKCA
BTA

PABOTHI ITO PEKOHCTPYKIINN
ITEPBOT'O I'”ITABHOT'O 3EPKAJIA BTA

B 2015 1. nmpoaoJKeH CONPOBOIUTENBHBI KOHTPOIb
1 aHaJm3 paboT MO PEKOHCTPYKIMH paboteil IoBEepXHO-
ctu nepsoro rasnoro 3epkasa (['3) BTA, Boimosmse-
MBIX B TIeXy JIBITKAPUHCKOTO 3aBOJIa OMTUIECKOTO CTEK-
ga (JIBOC). K nacrosineMy BpeMeHH 3aBEPIIEH ITAIl Pa-
60T 10 POpPMOOOPAZOBAHIIO pabOTIEil TTIOBEPXHOCTH TIAB-
HOTO 3epKaJja. Beayrcs moaupoBovHble pabOThI C MpH-
MEHEHHEM MAJIOrO IOJIMPOBAJIBHOIO KpPyra JIUaMeTpOM
500 mMm. Ileapio JaHHBIX pabOT SIBJISIETCS CIUIAXKUBaHIE
pabodeil TOBEPpXHOCTH 3ePKaJja U JIOBEJCHIE ee 10 Kade-
CTBa, OIPEJIEISeMOro TexHnIecknM 3aanueMm. C KoHIa
okTstOpst 2015 1. 3epKaJjIo HA dTale KOHTPOJIA BHICTABIIS-
€Tcsl ¢ yYEeTOM €ro IeHTpa Macc. VcnpaBiieH BOSHUKIINIA
acturmarusm. Ha puc. [0 npeacrasnenst pesysnbraTst KoH-
tposis nmoBepxuoctu '3 Beimosenusbie B 1exy JISOC k
Havairy jekabps 2015 r. AHaaus pesysbraToB KOHTPOJIS
[OKa3aJl CPesiHIon omubKy nosepxuoctu RMS = 1.7),
MTOJTHBIN pa3Max OIMIMOOK BOJHOBOTO (PPOHTA COCTABJIS-

er P—V =13\

2014: 7 hours (failure of light detectors, failure of au-
tomatic equipment of the visor and BTA zenith axis
drive);

2015: 18 hours (failure of light detectors, failure of the
oil feed system).

UPGRADE OF BTA COMPLEX

RECONSTRUCTION OF THE FIRST BTA
PRIMARY MIRROR

In 2015 the accompanying control and analysis of
work on reconstruction of the operating surface of the
first BTA primary mirror (PM) executed at Lytkarino
Optical Glass Factory (LZOS) was continued. By now
the phase of formation of the primary mirror’s operating
surface is finished. The polishing is being carried out
with a small polishing wheel of a diameter of 500 mm.
The purpose of this work is to smooth the operating
surface and to bring its quality to requirements specifica-
tion. From the end of October, 2015, the control setting
of the mirror is made with account of its mass center.
The arisen astigmatism was corrected. Fig. [9] presents
the results of PM surface control made at LZOS by the
beginning of December, 2015. Analysis of the control
results showed the surface average error RMS = 1.7).
The total range of wavefront errors is P — V = 13\.
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Fig. 9: Interferogram (left) and reconstructed map (right) of wavefront from the first BTA primary mirror surface,
obtained as a result of control in the LZOS workshop at the beginning of December 2015.
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Konmpoas kauecmea nogeprrocmu I'3

SaBepiniera paboTa MO CO3JAHUI0 CACTEMBI KOHTPO-
JIsT KaveCTBa IIOBEPXHOCTH IJIaBHOIO 3epkaJia BTA s
€ro npmemMa Ha MecTe YCTAaHOBKU Tesieckora. Cucrema
HCITOJTB3YeTCsl JIJIsi KOHTPOJIsl OIMMOOK TOPIIEBBIX U pa-
IUAJBHBIX PA3rPy30K 3€pKaJjia, XapaKTePUCTHUK JIBUKe-
HUsI BO3JIYIIHBIX MOTOKOB B MOJKYIIOJHHOM ITPOCTPAH-
cree Oaman BTA u ontuMusanuu BbIO0Opa HAOIIOLATE b
HBIX METOJINK C HUCIIOJIH30BAHUEM AJIAIITUBHBIX OIMTHIe-
ckux cucreMm. Ha puc. [I0|mpecraBiieHbl pe3yIbTaThbl BbI-
MTOJTHEHHOT'O KOHTPOJIsI KAYeCTBa TOBEPXHOCTH TJIABHOTO
zeprasia BTA 4 urona 2015 1.

st apToMaTu3aruy HaOJIIOEHUI BO BpeMs Tpodu-
smaktukn BTA paspaboran narepdeiic KOMaHIHONE CTPO-
KU, [TO3BOJISIONIUI 38/1aBaTh CIIEHAPUU PADOTHI TEJIECKO-
na. Kpome Toro, pazpaboran MOJTyJIb YIIPABIEHUS TeJIe-
CKOIIOM U3 BUPTYyaJbHOrO IuiaHeTapus Stellarium, ympo-
AN BHIOOP ONWMHOYHBIX OMOPHBIX 3BE3J] JJIsd KOH-
TPOJIst (POPMBI TOBEPXHOCTH TJIABHOTO 3€PKAJIA.

H.B. Bopucos, 9.B. Emeavsanos, T.A. @®amxyn-
aun, B.C. Ilepzun.
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Primary mirror surface control

The work on creation of the BTA primary mirror sur-
face quality control system for its setting in the telescope
installation location was finished. The system is used to
control errors of the butt and radial unloadings of the
mirror, characteristics of motion of air streams in the
BTA dome space and to optimize the choice of observa-
tional methods applying adaptive optical systems. Fig.
[I0] presents the results of BTA primary mirror surface
quality control fulfilled on July 4, 2015.

To automate observations, an interface of command
line allowing to set the telescope operation scenario was
developed during the BTA scheduled maintenance. Be-
sides, we developed a module for telescope controlling
from the Stellarium virtual observatory, which simplifies
selection of single reference stars for the control of the
PM surface shape.

N.V. Borisov, E.V. Emelianov, T.A. Fatkhullin,
V.S. Shergin

KoHTponb kayecTBa noBepxHocTh MaBHoro 3epkana BTA 04.07.2015 r.
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Fig. 10: Shack—Hartmann control of the BTA primary mirror surface on the 4-th of July 2015.

Ilepeanromunuposarue I'3 BTA

B utosie 2015 r. na BTA nposojuiack mianoBast pabo-
Ta T0 TepeaJTIOMUHIpOBaHUIo [ytaBHOTO 3epKasa. Brep-
BbIe B MCTOPUM Tejieckora pabora OblLiIa BBIIOIHEHA 6e3
[pUBJIEYEHNS] BHENTHUX CIEINUAJIUCTOB HCKJIIOUUTETHHO

cunamu COK BTA.

BTA PM realuminizing

In July 2015 the scheduled work on the realminizing
of the BTA primary mirror was fulfilled. For the first
time in the telescope’s history, the procedure was carried
out exclusively by efforts of BTA Maintenance Service
without involving external specialists.
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BBLI BBLIMOJIHEH UKJT U3MEPEHUil KaueCTBa OTParka-
OIETO TIOKPBITUS 3€PKAJIa JI0 MEPEATIOMAHNPOBAHUS 1
nocste. Pesysbrarst uamepenuii npeacrasienst Ha puc [T}
Braromaps BHEAPEHNUIO B paboTy IMUPOKOIAAIIA30HHOTO
pedutekromerpa CT7 npoussoacrsa Otto Pregizer Optik
(Benbrus), crajg BO3MOXKHBIM KOHTPOJIb K0y dunuen-
TOB OTpaxKeHus myaBHOro 3epkaja BTA B jaumanazomne
JunH BostH 365-920 HM (IIOKa3aH Ha PHUC. CIpaBa).
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A cycle of measurements of the mirror’s reflective
coating quality was made before and after realuminizing.
The measurement results are presented in Fig. The
implementation of the wide-range reflectometer CT7 man-
ufactured by Otto Pregizer Optik (Belgium) made it pos-
sible to control the reflection coefficients of the BTA pri-
mary mirror in the range of 365-920 nm (shown at the

right of Fig. .
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Fig. 11: Measurement results for the BTA primary mirror reflection coefficients before and after aluminizing.

Temnepamyprwvie pescumsvs I'3

Beirosinen aHaim3 TeMuepaTypHBIX JIAHHBIX HOIKY-
[TOJIBHOTO TIPOCTPAHCTBA W BHEIIHEH CpeJbl, IOJIyJeH-
HBIX C IIOMOIIBIO CHCTEM TEMIIEPATYPHOIO MOHUTODHUH-
ra riasHoro 3epkaja BTA B mepuosm ¢ 2009 o 2013 rr.
PaccymoTpensr pakToOpbl, BARSIONME Ha BO3SHUKHOBEHIE
MUKPOTYPOYJIEHTHOCTEN B IPU3EPKAIBHOM CJIO€ BO3JLY-
Xa U BHYTPH IOJKYIIOJBHOI'O IIPOCTPAHCTBA, U3MEHEHNE
bOKYCHOTO PACCTOSIHUS TEJIECKOIIa C TEMIIEPATYPORl ero
KOHCTPYKIIUI, M3MEHEHNE KadeCcTBa M300pakeHus m3-3a
TEMIIEPATYPHBIX I'PAIUEHTOB B 00bEME IJIABHOT'O 3epKa-
sta BTA. PaccMoTrpeHbl HCIIO/Ib3yeMble B PA3JIMNIHBIX 00-
CEPBATOPUAX METOJIBI CHUKEHUsI BJIUSIHUSI MUKPOTYPOy-
sieatHOCTEH. ChopMyIUPOBAHBI IPEIJIOKEHUS 10 YJIy -
IIEHUIO PabOTAOIIEH B HBIHEITHEE BPEMSI CUCTEMBI TeM-
epaTypHOro MOHUTOPHUHTA, & TAK¥Ke CHCTEMbI aBTOMA-
TUYECKO PEryIMPOBKH (POKYCHOTO PACCTOSTHUS TEJIECKO-
ma i KOMIIEHCAIIUU TeIJIOBOTO «yXoma» (OKyca BO
BpeMsi HaOJIIOIeHMIA.

3.B. Emeavanos. Ast.Bull., 70 (3), 362 (2015).

Primary mirror temperature conditions

Temperature data on dome space and external
medium obtained with the BTA PM temperature mon-
itoring systems in the period from 2009 to 2013 were
analyzed. We considered factors affecting appearance of
microturbulences in the near-mirror air layer and inside
the dome space, the change of the telescope focal dis-
tance with temperature of its constructions, the change
of image quality due to temperature gradients in the
BTA primary mirror volume. The methods used in dif-
ferent observatories for reducing the influence of micro-
turbulences were also considered. The proposals were
formulated for improvement of the currently operating
temperature monitoring system and the system of auto-
matic regulation of the telescope focal distance compen-
sating the thermal “drift” of focus during observations.

E.V. Emelianov. Ast.Bull., 70 (3), 362 (2015).
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OBIINI APXWB HABJIIOJATEJbHBIX
TTAHHBIX

B crpykTypy obmero apxusa J100aBJI€HBI HOBBIE JIO-
KaJIbHbIe apXUBbI HAOJIOIATE/IBHBIX JaHHBIX C (POTO-
merpa u crekrporpada UAGS reneckona Ieitcc—1000.
Nx maccoBoe mepedopMaTHpOBaHIe MPOU3BEICHO C TI0-
MoIIpio porpaMMbl Koppekimu FITS-zarosioBkos, mo-
JIEPHU3UPOBAHHON [IJIsI TIOTOKOBOI 00paboTKu ailios.
B cBsizu ¢ 3rum mMopepHU3MpOBaH BeG-mHTEpdEHc WH-
GbOPMAIMOHHOI CHUCTEMBI, & TAKXKE CKPUIT I ABTO-
MaTH3UPOBAHHOTO BHECEHUS JAHHBIX B APXUBHYIO CH-
cremy. Ilo sTuMm apxmBaM, a TakkKe apxXuBaM HaOJIIOIA-
TeJIbHBIX JTaHHBIX C MHOI'OPE2KMUMHOI'O (bOKaJ'H)HOFO pe-
aykropa SCORPIO st 219 Thicsia dailjioB BBIIOJIHE-
na koppekiusi FITS-3arososkos. jist IpsiMbIX CHUMKOB
TaKKe BBINOJHEHA KOOpDAMHATHAsi npuBsa3ka. Opraxu-
30BAHO ABTOMATUYIECKOE KOIUPOBAHNE APXUBHBIX U CHU-
cremubix gaHHbix OASIS (Observation Archive Search
Information System) B OTKa30yCTOWYMBBII IIyJI 110 pac-
MMUCAHWIO.

O.11. XKeaenxosa, T.A. Iasckuna, IA. Mano-
xoea, B.C. Illepzun.

CO3JAHUE HOBOW JINHUUN CBA3U
HHII-BHII

B 2015 r. mpostoxkeHa HOBasi BOJIOKOHHO-ONITUYIECKAST
JIMHUSA CBs3H, coeauusiomas koo (HHIT) u Bepx-
uioro (BHII) mayunble miomaaku. PaboTsl BbIIOJIHSI-
JMCh Tpu (UHAHCOBON moaepkke Munoopuayku Poc-
cuu B pamkax npoekTa «llomiepkka n pa3BuTne yHU-
KAJIbHBIX HAYYHBIX YCTAHOBOK». CyIIECTBYOMAsS JIMHUS
UMeJIa CyIIEeCTBEHHBIH POIEHT U3HOCA, TPAKTUIECKH HC-
qepraB pe3epBHbIE KaHAJbI. B cTpoit BBemeno 24 kKama-
Ja csa3u. Ilpeamnonaraemast mpoIycKHasi CIOCOOHOCTh —
1 T'bur/kanan, B JajbHENIIEM ILIAHUPYETCs JECSTH-
KpaTHOe yBEJIHUIEeHNE IIPOIYCKHO criocobnoctu. Mcmor-
HUATETh PAbOT — OTHe] NH(MOPMATUKH.

MAJIBIE TEJIECKOIIbI

B 2015 r. ma 1-m Teseckome leitcc—1000 BbIOIHS-
soch 17 mporpamm. CpejiHsisi MPOIOJIKATETLHOCTD OJ1-
HOI IIpOrpaMMBbI cocTaBuIa 18 HOUeil.

HawubosrbIteit oy IsipHOCTHIO MTOIB3YIOTCS HADIIO -
Husi ¢ ucrnosib3oBanueM 113C-doromerpa. B 2015 r. mmox
9TH HAOJIIOEeHNs ObLIO BBIIEJIEHO HambOJIbIee KOJIUIe-
cTBO Bpemenn — 185 moueit. Hanbosee miurenbHbIMEu 1
Pe3yJIbTATUBHBIME ITPOTPAMMAME II0 PE3YJILTATAM [OJA
ObLTN:

32 HOUM — ONUTHYECKUN MOHUTOPHUHI' aKTHUBHBIX sJIED
rasaktuk (A.H. Bypenkos);

31 HOYB — MHOI'OIIOJIOCHBIII ~MOHUTODPHUHT
6uazapa 3C345 (O.1. Cumpumonosa);

22 HOuM — POTOMETpPUST  MACCHUBHBIX

(A.C. Mocksurun).

CreTocuyibHBI crieKTporpad YMEPEHHOrO pa3perre-
aust UAGS wucnosibzoBasics B 2015 . Ha IpOTsiKeHUN

BCIIBIIITKHA

CBEPXHOBBIX

GENERAL ARCHIVE OF OBSERVATION
DATA

New local archives of observation data from the pho-
tometer and UAGS spectrograph of the Zeiss—1000 tele-
scope were added to the general catalog structure. Their
mass reformatting was made by means of the FITS header
correction program upgraded for the stream processing
of files. In this connection, we updated the web inter-
face of the information system and the script for au-
tomatic data entry to the archive system. By these
archives and by archives of observation data from the
multi-mode focal reducer SCORPIO the FITS headers
of 219000 files were corrected. Also, the coordinate ref-
erencing was made for direct images. The scheduled au-
tomatic backup of the archive and system data OASIS
(Observation Archive Search Information System) to a
fail-safe pool was organized.

O.P. Zhelenkova, T.A. Plyaskina, G.A. Mal’kova,
V.S. Shergin

CREATION OF A NEW LSS-USS
COMMUNICATION LINE

In 2015 a new fiber-optic communication line con-
necting the Upper (USS) and Lower Scientific Sites (LSS)
was cabled. The work was done with financial support
from the Ministry of Education and Science within the
framework of the project “Support and Development
of Unique Scientific Installations”. The previous line
was substantially worn-out, practically exhausting the
redundant channels. Twenty four communications chan-
nels were put into operation. The contemplated trans-
mission capacity is 1 Gbit per channel. In the future
its tenfold increase is planned. The work was done by
Informatics Department.

SMALL TELESCOPES

In 2015 seventeen observational programs were ful-
filled with the Zeiss—1000 telescope. The average dura-
tion of one program was 18 nights.

Observations with the CCD photometer were the
most popular. In 2015 the most amount of time —
185 nights — was allocated for them. The longest and
most effective programs by the year-end results were the
following ones:

32 nights — optical monitoring of active galactic nuclei
(A.N. Burenkov);

31 nights — multiband monitoring of a burst of the
blazar 3C345 (O.1. Spiridonova);

22 nights — photometry of massive
(A.S. Moskvitin).

In 2015 the high-transmission moderate-resolution
spectrograph UAGS was used during 96 nights. The

supernovae
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96 moueit. Hanbostee mpoo/KuTe/IbHBIE TTPOrPAMMBL C

HaOJIIOIEHUIMI Ha, CIIeKTporpade:

30 HOoYell — CIeKTpaJIbHBIIH MOHUTOPHUHT
(A.H. Bypenkos);

18 moueit — monuropunr CI Cam (E.A. Bapcykosa);

12 moueit — nouck MarauTHbIX 3Be371 ([.A. HyHTOHOB).

AGN

Pacnosnoxkennniit B dokyce  Kyme — dmresie—
cuektpomerp CEGS B 2015 1 wucmombp3oBajica Ha
npotskenun 63 modueit. Hanbosee nnmuresnbable HAOIIIO-
JIeHUsI Ha HEM BEJIHCH 110 IIPOrPaMMaM:

35 noueit — cnekrpockonua OBA 3Besn (A. Pzaes);
28 HOUell — mccieloBaHNe TMEPEMEHHOCTH MArHUTHBIX
noseit nexkysapubix 3se37, (B./0. Borukos).

Ha npodwmraktuky Teseckorra 66110 3aTpadeHo 189 ga-
COB HaDJTIOJIATETHLHOTO BPEMEHM.

H.B. Bopucos, cexpemapsb npo2pammmozo KoMumema
meanecxona Lleticc—1000.
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longest programs of spectrograph observations were as
follows:

30 nights — spectral monitoring of AGN (A.N. Bu-
renkov);

18 nights — monitoring of CI Cam (E.A. Barsukova);

12 nights — search for magnetic stars
(G.A. Chuntonov).

The echelle spectrometer CEGS set in the coude fo-

cus was used in 2015 during 63 nights. Its longest obser-
vations were carried out under the following programs:

35 nights — spectroscopy of OBA stars (A. Rzaev);
28 nights — study of magnetic field variability in pe-
culiar stars (V.D. Bychkov).
The maintenance work on the telescope took 189 hours
of observational time.

N.V. Borisov, the Secretary of the Zeiss—1000 Pro-
gram Committee.
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Fig. 12: Encircled energy before (left) and after (right) alignment of the Zeiss—1000 telescope optics.

IOCTUPOBKA OIITUYECKOM CUCTEMBI
TEJIECKOIIA ITEMCC-1000

K 2015 r. Bpems skciuryararnuu 1-MeTPOBOTO OLITHYE-
ckoro Tejteckorta Ieitcc—1000 cocrasuio 26 jer. [Tomumo
MOJIEDHU3AIMY CUCTEMbI YIIPABJICHUSI, HEOOXOMAMMOM II0
IIPOIIIECTBUU TAKOTO OOJIBIIIOTO CPOKA, B €r0 ONTUIECKUX
y3J1aX TaKKe HAKOIUJIUCH OIMMUOKU, TPEOYIOne MpoBe-
JIeHUsT KavdeCTBEHHON focTupoBku. s mosrydenns o0b-
€KTHUBHBIX PE3YIIHBTATOB, CIIOCOOHBIX OOJIErYUTh IOCTUPOB-
Ky TeJIECKOTa, OBLJIO IIPEJIIOKEHO UCIIOJb30BATH METO/T
[Taka—TapTmana.

Ilociie amaim3a KadecTBa BOJHOBOIO (ppoHTA B PO-
kyce Kaccerpena u 1oCTHPOBKHU ONTHYIECKUX y3JI0B IIOJTY-
Y€HBI CJIEIYIOIINE BHIBOILI.

e Omnrnueckast cucrema reneckona Ileitcc—1000 CAO
PAH nmaxomuTcst B XOpOIIEM COCTOSHUM.

e KauectBo onruku npu Haba0eHnsaX B (pokyce Kacce-
rpeHa 6Jin3Ko K Ju(PaKImOHHOMY. 3a BBIYETOM OCTa-
TOYHBIX OIMUOOK IOCTUPOBKU U MEXQHUIECKUX OIMMUOOK
pa3rpy30K, UTOroBasi OMUOKA BOJIHOBOTO (DPOHTA HE
npesslimaer A/20.

ALIGNMENT OF OPTICAL SYSTEM OF
THE ZEISS-1000 TELESCOPE

By 2015 the operating time of the 1-meter optical
telescope Zeiss—1000 was 26 years. Beside the control
system modernization, which is necessary after so long
term, a high-quality alignment was required for its op-
tical units, in which errors accumulated also. To obtain
objective results that could facilitate the telescope align-
ment, the Shack-Hartmann method was suggested.

After analysis of the wavefront quality in Cassegrain
focus and alignment of optical units, the following con-
clusions were drawn:

e The optical system of the SAO RAS Zeiss—1000 tele-
scope is in good state.

e The optics quality during observations in Cassegrain
focus is close to the diffraction one. After subtraction
of residual errors of alignment and mechanical errors
of unloading, the final wavefront error does not ex-

ceed A/20.
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e Pasrpysku riaBHOro mwiv BrOpuYHOro 3epkaJia (pasjie-
JINTH UX HE TPEJICTABIISETCA BO3MOXKHBIM B CHJTYy OCO-
GeHHOCTENl MEeTO/@ aHAJIN3a) BLI3BIBAIOT Dl OLUIMOOK
dponTa (10 ~ 0.15)). Dt abeppanun c1a60 3aBUCAT
OT BBICOTHI U HE SIBJISIFOTCSI KPUTUIECKUMU.

e B 11e10M BCs ONITHKO-MEXaHTIeCKAsT CHCTEMA, TI03BOJIS-
€T MOJIy9IHUTh Ka9eCTBO n300pakennii nmopaaka 075 mo
yposaio 80% sueprun (cm. puc. [12)).

[Ipomoskena omnbITHAst dKciuryaTarus HoBoir ACY
tesneckoria lleitcc—1000 B pexknume yIaj€HHOIO OCTY-
na. [Ipoussesieno oby1uenne acTpoOHOMOB-HAOTIOTATEIEN.
Bénbmas gacTh HabIIOAEHUI BeIach U3 MTOMEIIECHUST JIa-
6oparopuoro kopiryca CAQO. Cepbe3HbIX OTKA30B HOBOM
CHUCTEMBI yIPaBJIeHUs He 3a(MUKCHPOBAHO, CUCTEMA Ta-
PAHTHPOBAHHOTO HEPTOCHAOKEHUSI TesecKomna oTpabo-
Tajia BCE OTKJIIOUEHUs] 3JIEKTPOSHEPIMH B IITATHOM pe-
Kume. PaszpaboraHbl HOBbIE ceTeBble MHTEPQENRCHI st
HaOJIIOJIATE T U KOHTPOJIST YCTPOUCTB TEJIECKOTIA.

C.B. /pabex, B.B. Komapos, B.C. Illepzu.

MOJEPHUMU3AIINSA TEJIECKOITA
BIOPAKAHCKOW OBCEPBATOPUU

SasepireHa paboTa 10 MOJEPHU3AIMHA 1-M TeJIECKO-
na MImugra (eMm. puc. Bropakanckoit actpodusne-
ckoit obcepsaropun (HAH, Apmenuns). Cozmana noBas
cUCTeMa YIPABJIEHUs] TEJECKOIIOM, B (POKYyCe TeJIeCKOIa
ycranoiiet I13C-nerexrop (4kk nuKc, myM canThIBAHUS
11e, pasmep mmukcesna 9nmkm (0789), mose 3penusi oko-
Jgo 1 KB. rpajyca) ¢ >KUJIKOCTHBIM OXJIAXKJIEHUEM, Ha-
6opom m3 21 CcpemHENnoJIOCHOrO (PUIBTPA, D IMHPOKOIO-
JIOCHBIX (DUJIIBTPOB U 3 Y3KOMOJOCHBIX (huiabTpoB. [loiry-
“eHBI TIEPBbIe CHUMKHU. Pe3yJIbTaThl JOJ0KEHbI Ha MEXK-
nyHapoaHoii koHgepennunu «Hacrositiiee u Oyayiee ma-
JIBIX U cpeHux TejeckonoBy SMT-2015, 19-22 cenrsabps
2015 r., Hukauit Apxsis.

C.H. /lodonos, B.JI. Agdarnacves, B.P. Amupza-
wan, T.A. Moscecan, C.K. Banraan, B.B. Iabpueasnn.

METO/IbI HABJIFOIEHUIT
PABOTHI CO SCORPIO-2

Paspaboranbr HOBbIEe aJropuTMbl OOPAOOTKHU JAH-
HBIX HAOIONEHUl €O CKAHUPYIONINM HHTEpdepoOMeT-
pom ®abpu-Ilepo (MPII), mospossiionie KOPPEKTHO
PacCUYUTHIBATL IIKAJy JJIAH BOJH IPU 3HAYUTEJBHBIX
B3aUMHBIX CMEIIEHUsST M3YIaeMbIX OOBEKTOB HA WHTEP-
deporpammax. IIpoBeneno ucciienoBanme MTapaMeTpPOB
ckaaupytormux NI, ncrnonb3yrommxess mjs HabJromse-
HUIl B COCTABE MHOTOPEKUMHOI'O PEJLyKTOPA CBETOCHIIBI
SCORPIO-2.

Pazpaborana HOBas TEXHOJIOTHS PACCTAHOBKU CBe-
TOBOJIOB OJIOKA HHTErPAJbHO-TIOJIEBON CIEKTPOCKOIINN
(ITIC) SCORPIO-2. UccrenoBanbl I'HYTHS CIEKTPO-
rpada HA PA3IMYHBIX 36HUTHBIX PACCTOSHUAX (MEHbIIE
5MKM Ha z < 50°) U olpe/ie/ieHa ero I0JIHas KBAHTOBAs

e The unloading of the primary and secondary mirrors
(it is impossible to separate them because of pecu-
liarities of the analysis method) induces a number of
wavefront errors (up to ~ 0.15)). These aberrations
depend only slightly on the height and they are not
fatal.

e On the whole, the entire system permits to obtain the
image quality of order of 075 at the 80% energy level
(see Fig. [12)).

The trial operation of a new Zeiss—1000 ACS in the
remote mode was continued. Observer-astronomers were
trained. Most observations were carried out from a room
in the SAQ’s laboratory building. No serious failures of
the new control system were registered. The uninter-
ruptible power system of the telescope worked all black-
outs in a normal operation mode. New network inter-
faces for an observer and for control of devices were de-
veloped.

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

UPGRADING A TELESCOPE OF
BYURAKAN OBSERVATORY

The work on upgrading the 1-m Schmidt telescope
(Fig. of Byurakan Astrophysical Observatory (NAS
of Armenia) was completed. A new telescope control
system was created. A CCD detector (4kk pixels, the
reading noise 11e, the pixel size 9microns (0789), the
field of view about 1 square degree) with liquid cooling,
a set of 21 medium-band, 5 wideband and 3 narrow-band
filters was installed. The first images were obtained.
The results were presented at the international confer-
ence “The Present and Future of Small and Medium Size
Telescopes” (SMT-2015), September 19-22, 2015, Nizh-
nij Arkhyz.

S.N. Dodonov, V.L. Afanasiev, V.R. Amirkha-
nyan, T.A. Movsesyan, S.K. Balayan, V. V. Gabrielyan.

OBSERVATIONAL METHODS
THE WORK WITH SCORPIO-2

We developed new algorithms of data processing of
observations with the scanning Fabry—Perot interferom-
eter (FPI) allowing to correctly calculate the wavelength
scale at considerable mutual shift of objects in inter-
ferograms. The parameters of scanning FPIs used for
observations as parts of a multi-mode aperture reducer
SCORPIO-2 were studied.

A new technology for setout of fibers in the integrated-
field spectroscopy (IFS) unit of SCORPIO-2 was devel-
oped. The spectrograph flexure at different zenith dis-
tances was studied (less than 5 microns on z < 50°) , and
its total quantum efficiency in the IF'S mode was deter-
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abdekrusnocts (~ 20-25%) B pexxume UIIC. Pazpabo-
TaHa MeToAMKa peaykuuu ganasx UIIC.

Paccunran, m3rorosseH u BHeIPEH B HAOIIOMEHUS aHa~
JIN3ATOP HOJISTPU3AINAN JIJIsT OJTHOBPEMEHHOT'O M3MEPEHMUsT
rpex mapamerpos Crokca (I, Q,U). Paspaborana u nc-
IIBITAHA, METO/INKa HADJIFOIEHNIT C HOBBIM aHAJIM3aTOPOM
10 U3MEPEHUIO KPYTOBOW TOJISIPUBAIIUN.

Paspaborano mporpammuoe obecriedenne myst poTo-
Merpudeckoit kaaubpoBku [13C TeneBU3nOHHOTO 1MO/I-
cvorpa SCORPIO-2. B ycioBusix HabJitoieHuil B HosiOpe
2015 r. ma BTA upu xoporeil mpo3padHocTu ObLIT Ha-
KOILTEH W 0OpaboTaH psiJi CHUMKOB THJIMPYIONINX 3BE3]T
B jguanasone 13™—-18™5. IlpenenbHble 3BE3JIHBIE BEJIN-
quHBL JJIg oTHOIIeHus S/N = 1,35 cocraBisdoT cooT-
BercrBenno 192, 178, 173 B mosnoce R. Oupe/ienennb
HYJIb-ITYHKTBI (POTOMETPUIECKON KaTuOPOBKU JjIst 060MX
CBETOBOJIOB ILIAT(OPMBI-a[aIITepa.

B.JI. Aganacves, A.B. Moucees, P.HI. Yxaeun,
O.B. Ezopos.

YCTPOMCTBO AJ14 IIO3UITNOHHOMN
KAJINBPOBKU CIIEKTPOB

OjHuM u3 PaCHpOCTPAHEHHBIX METOJI0B TOYHOTO
OIIPEJIEJIEHNS] JIYYEBBIX CKOPOCTEMN SBJISIETCS JIBYXBOJIO-
KOHHBIII METOJI OTHOBPEMEHHOIH DPEruCTpaIuy CIEKTPa
3Be3/bl U JIMHEHYIATOro CreKTpa KaaubpoBku. [lpu stom
csiejtyer coOIIIOATh YCIOBU: a) OIUHAKOBOIO 3aI0JIHE-
HUs OITUKU CIEKTporpada M3/IydeHneM 3Be3/Ibl U CIEK-
Tpa KaauOpoBKH, 6) paBeHCTBA MHTEHCUBHOCTEH 06OMX

Puc. 13: O6wuti 6ud 1-m meaecxona Illmudma Bropa-
Kanckol acmpodusuveckot obcepsamopuu (HAH Ap-
MEHUY,).

Fig. 13: General view of the 1-m Schmidt telescope of
Byurakan Astrophysical Observatory (NAS of Arme-
nia).

mined (~ 20-25%). A method for IFS data reduction
was developed.

A polarization analyzer for simultaneous measure-
ment of three Stokes parameters (I,Q,U) was calcu-
lated, manufactured and put into operation. A method
of observations with the new analyzer for measurement
of the circular polarization was developed and tested.

The software for photometric calibration of the CCD
TV preview in SCORPIO-2 was developed. A number
of images of guiding stars in the range 13™—18™5 was
accumulated and processed during BTA observations at
a good transparency in November 2015. Limit stellar
magnitudes for the ratios S/N = 1,3,5 are 19™2, 17™8,
173 in R band respectively. Zero-marks of photometric
calibration were determined for both light guides of the
adapter-platform.

V.L. Afanasiev,
0.V. Egorov.

A.V. Moiseev, R.I. Uklein,

A DEVICE FOR POSITION CALIBRATION
OF SPECTRA

One of the most popular methods for precise deter-
mination of radial velocities is a two-fiber method of si-
multaneous registration of a stellar spectrum and a dis-
crete calibration spectrum. In so doing, the following
conditions should be fulfilled: a) identical filling of the
spectrograph optics by the star emission and calibra-
tion spectrum; b) equality of intensities of both spectra;
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CIIEKTPOB, B) CHUXKEHUs BKJIAJa CBETOBBIX [IOMEX OT sp-
KUX JIMHUH CIEKTPa KaauOpOBKYU (GJUKU DPA3IUIHOIO
[IPOMCXOXKIEHUsI U PACCEsHHDI CBET).

1151 BBIDABHUBAHUS HHTEHCUBHOCTEH OIIOPHOTO CIIEK-
Tpa pa3paboTaHO yCTPOHCTBO HOJATOTOBKHY CIIEKTPA CPAB-
HEHHUSI, IPEJICTABJISIONIee COOO0N BCIIOMOTaTEe/ILHBIN aBTO-
KOJUIMMAITMOHHBIH criekTporpad. B dokanbHOl moBepx-
HOCTH CItleKTporpada yCTaHOBIEHA MACKA, OCIA0JIAIONIAST
WHTEHCUBHOCTD SAPKUX JINHANW MHEPTHOI'O ra3a, KOTOPBIM
3anosiHeHa Kosba jsaMibl ¢ nossiM KarogoM (JITIK). ITo-
cJie (puIbTpaIUU SIPKUX JIMHI ITPOITIEIIINi CKBO3b MaC-
Ky CBET COOMPAETCs JINH30H-KOJJIEKTOPOM Ha TOPEI] OIITO-
BOJIOKHA, ITOJAIOIIEr0 CBET B OCHOBHON aCTPOHOMUYIECKAN
crrekTporpad. Kpome Toro, ycTpoiicTBo ocHaIeHO Ha-
60pOM HEHTPAJBHBIX (DUIBTPOB, OCIAOJISIONIUX CIIEKTD
CpaBHEHWs JI0 yPOBHSI, 3aBUCSIIETO OT BPEMEHU IKCIIO-
3UIAN CIEKTPA 3BE3IbI.

leomerpudeckast MIEHTUIHOCTD 3AITOJTHEHUST OIITUKI
cuekTporpada CBeTOM 3Be3/Ibl U KAJINOPOBKY ODECIIe -
BaETCH CHEUAJJIbHON ONTUYECKON CHUCTEMOI, COrIacylo-
el BBIXO/IbI OIITUYECKUX BOJIOKOH C allepTypOoil IIepBOro
KOJIJTIMATOPa OCHOBHOTO criekTporpada. Crocod peasin-
30BaH Ha OIBITHON YCTAHOBKE, IIPEIHA3HAMEHHOI JIJIsT pa-
6GOTHI C OITOBOJIOKOHHBIM CIEKTPOTPadoM 1-MeTpoBOro
testeckorta CAQ. Ympasienue yCcTaHOBKON WHTErpUpO-
BAaHO B CUCTEMY YIIPABJIEHUs OITOBOJIOKOHHBIM CIIEKTPO-

rpadomM.

B.E. Ilawvwyx, I.B. Adxonos, M.B. Owxun. Ila-
mewm RU 2572460 C2 om 30.09.2014.

KOMIIJIEKC SPECKLE

B 2015 r. 3aBeprena Mo/iepHU3aIns CrieKI-nHTEpde-
pomerpa st nepsuanoro dpokyca BTA (cm. puc. .
[Ipexme Bcero maMeHeHUsI KOCHYJIUCH IETEKTOPA JIJIst
perucrparyuu u300paXKeHui ¢ KOPOTKUMHU IKCIOZUIHSI-
mu. B cucreme ycranosiena noBas EMCCD-kamepa Tu-
ma iXon Ultra DU-897-CS0 npowusBoicTBa KOMIIAHUN
Andor. ITo cpaBHEHUIO CO CBETOIIPUEMHUKOM, ITPUMEHSIB-
uMcst paHee, oHa 00J1a1aeT 60JIee BBICOKUM OBICTPO/IET-
crBueM (70 57 KajpoB/CeK) U MEHBIIMM TEMHOBBIM TO-
KoM (< 0.0001 s51/9memenT/cek). dnaamudeckuii fuama-
3ou AIIIT xameps! pacmupen g0 16 pa3psiioB mpu Beex
BO3MOXKHBIX CKOPOCTSIX CUuThbIBaHusi. Kpome Toro, mo-
stBrsIack BosMoxkHOCTh onTuMusanun CIC-mywma (Clock
Induced Charge) mocpeicTBOM U3MEHEHUS CKOPOCTH BEp-
TUKAJLHOTO TEPEHOCA W HAINPSIKEHUS TAKTHPOBAHUS.
[Ipu makcumasbHON TakTOBO# wyactore 17MI'm u cko-
POCTH BePTUKAJIBHOIO IlepeHoca B MaTpurle (.0 MKC JaH-
Helil mapamerp He npesbimaer 0.001 cobbITHA/3IEMEHT.
B kamepe ucnosb3yercs MaTpHIia ¢ 06paTHON 3aCBETKOI
tuna CCD97 (E2V) dopmarom 512X 512 semenTos pas-
MepoM 16 X 16 MKM 1 00111t CBETOIyBCTBUTEIHHOI 0018~
crbio 8.2 X 8.2 MM (70”). Marpuna npu pabore oxJiaxKa-
ercst 10 —70°C, 9TO TOIEPKUBAET MUHUMAJILHOE 3HA-
YeHrue TEMHOBOI'O TOKA JIjis BBIOPAHHBIX 3HAYEHUIN IKC-
nosurmii (5 + 50 mc).

Brarosapst npuMeHEHUIO KOMITHIOTEPA B UHJLYyCTPU-
anpaoM ucnosimennn NISE-2100 komnanuun Nexcom ¢ pac-
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¢) the reduction of contribution from bright lines in cali-
bration spectrum (flares of different origin and scattered
light).

To equalize intensities of a reference spectrum, a de-
vice for preparation of comparison spectrum was devel-
oped. This is an auxiliary autocollimating spectrograph.
The focal surface of the spectrograph is equipped with
a mask reducing intensity of bright lines of inert gas,
which fills the bulb of a hollow-cathode lamp (HCL).
After filtering bright lines, the light that passed through
the mask is accumulated by a collector-lens to the fiber
end feeding the light to the basic astronomical spectro-
graph. Beside, the device is equipped with a set of neu-
tral filters reducing the comparison spectrum to a level
depending on exposure of a star spectrum.

Geometrical identity of filling of the spectrograph op-
tics by the light of a star and calibration is provided by
a special optical system conforming the fiber inputs with
aperture of the first collimator of the basic spectrograph.
The method was implemented on a pilot plant meant
for operation with the fiber spectrograph of SAQ’s 1-m
telescope. The plant control is integrated into the fiber
spectrograph control system.

V.E. Panchuk, G.V. Yakopov, M.V. Yushkin.
Patent RU 2572460 C2 of 30.09.2014.

THE SPECKLE COMPLEX

In 2015 the upgrading of the speckle interferometer
for BTA primary focus (Fig. was completed. First of
all, the changes were made in the detector for recording
images with short exposures. A new Andor iXon Ultra
897 High Speed EMCCD Camera was installed in the
system. In comparison with the light detector used pre-
viously, its speed is higher (up to 57 images per second),
and its dark current is lower (< 0.0001 el/element/sec).
Dynamic range of the camera ADC was extended to 16
digits for all possible reading rates. Besides, a possibility
appeared to optimize the Clock Induced Charge noise by
means of changing the rate of vertical transfer and clock-
ing voltage. At a maximum clock speed of 17 MHz and
a speed of vertical transfer in array of 0.5 microsec, this
parameter does not exceed 0.001 event/element. A type
CCD97 (E2V) back-flash matrix of the format 512 x 512
elements of a size of 16 x 16 microns and the total light-
sensitive area 8.2 x 8.2mm (70”) is used in the camera.
When operating, the matrix is cooled down to —70°C,
which supports the minimum dark current for chosen
exposures (5 <+ 50 ms).

Due to application of the industrial Nexcom NISE-
2100 computer with the extended range of operating
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Puc. 14: Cnexa—unmepgpepomemp nepsuurozo gorxyca BTA.

Fig. 14: The speckle interferometer for BTA primary focus.

[TIPEHHBIM JTHATIA30HOM TEMIIEPATY P SKCILIYyATAIIH Y-
JIOCh CKOMIIOHOBATh BCE Y3JIbl CHEeKJI-mHTepdepoMerpa
HEIIOCPEJICTBEHHO B KaOWHE MEepBUIHOrO (DOKyca Tese-
ckora. IIpu 3ToM ormana HeOOXOIUMOCTD B Pa3MEIeHUN
9acTu 00OPY/IOBAHUS B AIIIAPATHON KOMHATE TEJECKOIA,
KOMMYTAITUH 3TOT0 000OPY/IOBAHUS TIOCPEICTBOM OIITOBO-
JIOKOHHBIX JIMHUMN, a Tak:Ke HAXOXKJICHWN MEePCOHAJA Ha
TeJIeCKOIIe BO BpeMsi HabJitoieHnii. Kpome toro, Hajmmaue
PSIZIOM € KOMIBIOTEPOM HakomuTess SSD ¢ eMKOCTBIO
256 I'b u uarepdeitcom USB-3 mo3somnio 3amuchiBaTh
maHHBbIEe Ha auck, Muays O3Y KoMIbOTEpa, ITO, B CBOIO
o4epejib, CYIMIECTBEHHO COKPAIIAET MPOIECC MEePEe3Anch
JIAHHBIX BO BpeMsi HaOJIIOIEeHUA.

A.®D. Maxcumos

IIIMPOKOYI'OJIbHAZfL
MOHHUTOPUHTOBAYA CUCTEMA

Brio mpoBeneHo u3ydeHnwe pas3MYHBIX ACIEKTOB
pobIeMBbl aBTOMaTHYIeCKOi MHOromnosocHoit (BVR) do-
romerpuu Gosbiiux (100 KB.rpajycoB) y4acTKoB HebGec-
HO# c(epbl, PErnuCTPUPYEMbIX IpU HAOJIOJIEHUSAX C
9-KaHAJILHON MOHUTOPHUHTOBOM cuctemoit Mini-Mega
TORTORA (MMT-9, cm. oruer CAO PAH 2014,
crp. 35). Ilomumo npoOBeleHUs MOHUTOPHUHIA BBICO-
KOI'O BPEMEHHOI'O PAa3peIeHus, 9Ta CHCTEMa PeryJssp-
HO TOJIyYaeT «rybokme» CHUMKHU ¢ dKcrosurumeit 60 c,
IpeIHa3HAYEHHbIE JIJIsI TTOMCKAa W M3YYEHUsl J[0JITOBpe-
MEHHOH IIePEMEHHOCTH BCEX JIOCTYIIHBIX /I HaOJIIo1e-

temperature, we managed to pack all units of the speckle
interferometer directly in the primary focus cabin of the
telescope. In so doing, we eliminated the necessity of
putting a part of equipment in the control room of the
telescope, of commuting this equipment via fibers and
of staff’s presence at the telescope during observations.
Besides, the fact that near the computer there is an
SSD of a capacity of 256 Gb and USB-3 interface al-
lowed us to write data on a disk bypassing the computer
RAM, which, in turn, considerably reduces the process
of rewriting data in the process of observations.

A.F. Maksimov

WIDE-ANGLE MONITORING SYSTEM

We studied different aspects of the problem of au-
tomatic multiband (BVR) photometry of large (100 sq.
deg.) areas in the celestial sphere registered in observa-
tions with the 9-channel monitoring system Mini-Mega
TORTORA (MMT-9, see SAO RAS Report 2014, p. 35).
Beside the high temporal resolution monitoring, the sys-
tem regularly gets “deep” images with the exposure 60s
meant for the search and study of long-term variabil-
ity of all objects accessible for observations and for the
search for transient evens, including planet transients
in white dwarfs. Preliminary analysis shows that with
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HUST OOBEKTOB, & TaKKe ITOMCKA TPAH3MEHTHBIX COOBI-
THil, B TOM YHCJ€ TPAH3UTOB IJIAHET y OeJbIX Kap-
sukoB. IlpenBapuTesbHBI aHAJN3 MOKA3bIBAET, HTO
IPU TAKUX SKCIO3UIUAX OOHAPYKUBAIOTCA OOBEKTHI
BIUIOTD J10 14™—14™5 (B V-nosioce). Bbul pasBuT noj-
XOJl, OCHOBAHHBI Ha IIPEBAPUTEILHOM OIIPE/IeIeHNN
MIPOCTPAHCTBEHHO-3ABUCUMON (DYHKIINNA PACCESTHUST TOU-
ku (OPT) cucrembl Ha OCHOBE AHAJIU3UPYEMOIO HU300-
paXKeHus. DKCIEPUMEHTAJIbHAS BEPCHUs TPOIPAMMBI 1103-
BOJIMJIA, OOpabaThIBaTh 3TOT 0O0beM MAaHHBIX 3a 10 Mu-
HYT ¢ To9HOCTBIO poTromerpun ot 0705 mo 072 B moso-
ce V. Ilnanupyercs ysaydineHne 3TUX XapaKTEPUCTHK B
HECKOJIBKO Pa3s.

I'M. Beckun, C.B. Kapnos, u dp. Baltic Astronomy,
24, 100 (2015).

METO/ OBHAPY2>KEHUNS{ CITEKTPOB
9K3O0IIJIAHET

Pazpaborana m mporecTmpoBaHAa HOBas METOINKA
CIEKTPAJHHOIO JIETeKTUPOBAHUS CBETA POJUTEHCKUX
3Be€3J1, OTPAYKEHHOI0 OT WX 3K30IIaneT. MeTos ocHOBaH
Ha aHaJM3€e JUHAMUYIECKUX CIHEKTPOB, KOTODBIA I03BO-
JIST€T TOJIYYUTH OCTATOYHBIE CIIEKTPHI 38 BHIYETOM CITEK-
Tpa POJUTETHCKOM 3BE3/IbI ¢ BHICOKUM OTHOIIIEHUEM CHT-
HAJI/TITyM. DTU OCTATOYHBIE CIIEKTPBI COIEPKAT MHQOD-
Manuio 00 OTPaXKEHHOM OT 3K30IIAHETHI CBETe U O
ee anpbeno. Ilomydena cepus U3 HECKOIBKHUX JIECSITKOB
CIEKTPOB YMEPEHHOI'O CIIEKTPAJIBHOIO PA3PEIIEHUs OT
poaurensekoit 3se3a6r HD 189733, Otnenbble clieKTpbI
HMEIOT BBICOKOE OTHOIIeHHe curaas/myM (~ 700) u mo-
KPBIBAIOT 3HAYNUTEJIBHYIO 9aCTh OPOUTAILHOTO EPUOJIA.
UccnenoBanne nuHaMUYeCKUX CIIEKTPOB C XapaKTEPHBIM
snadenneM 5 - 1074 B KauecTBe mpejesa JIETEKTHPOBA-
HU$ HE BBISBUJIO SIBHBIX CJIEIOB IPUCYTCTBUS CBETA PO-
JIUTEJILCKON 3BE3/IbI, OTPAYKEHHOTO OT TIJIAHETHI.

I.T. Baassun, /.P. I'ndeavwun, A.O. I'payorca-
wuna u 0p. Ast.Bull., 70 (4), 466 (2015).

PASPABOTKA KPUOCTATNPOBAHHBIX
AETEKTOPOB HA OCHOBE II3C

JlabopaTopusi MepCHeKTUBHBIX Pa3pPabOTOK IIPOIOJI-
2KaeT COBEPIIEHCTBOBaHNE cucTeM cbopa maHubix ¢ [I3C-
MaTpuil Hoporo mokoJsieHusi. B 2015 r. yraboparopueit ns-
TOTOBJICHBI:

e II3C-cucrema na ocuose II3C marpunpr dopmara
2 X 4.6 KIIUKCeJT ¢ a30THBIM KPUOCTATOM;

® KOHTPOJLIED JIJIsl CHCTEMBI PETUCTPAIMU Ha OCHOBE
UK-perekropa HAWAII dopmara 1 x 1 kmmkcer;

e marpuunbie [13C-cucrembr st Haydso—tiponsso-
crBennol koproparuu «CHCTeMbI  IPENU3UOHHOIO
npubopocTpoenusi», MHCTUTYTa — CONHEYHO-3€MHBIX
ceszeit CO PAH (resreckonn A3T-33BM);

e kpuocrarupoBannas [13C-cucrema ma ocmope I13C
Marpuibl ¢popMmara 2 X 2 krukces 111 BAO HAH Ap-
MEHUHU.

such exposures the objects up to 14™-14™5 (in V band)
are detectable. We developed an approach based on a
preliminary determination of spatially-dependent point
spread function (PSF) of the system on the basis of an
analyzed image. An experimental version of the program
allowed us processing this data amount during 10 min-
utes with the photometry precision from 005 to 072 in
V band. It is planned to improve these characteristics
several times.

G.M. Beskin, S.V. Karpov, et al. Baltic Astronomy,
24, 100 (2015).

EXOPLANET SPECTRA DETECTION
METHOD

A new method for spectral detection of light from
host stars reflected by their exoplanets was developed
and tested. The method is based on analysis of dynam-
ical spectra, which permits us getting residual spectra
after subtraction of spectrum of a host star with a high
signal /noise ratio. These residual spectra contain infor-
mation on light reflected from exoplanets and on their
albedo. A series of several tens of moderate-resolution
spectra of the host star HD 189733 was obtained. Indi-
vidual spectra have a high signal /noise ratio (~ 700) and
cover a considerable part of orbital period. The study of
dynamic spectra with a typical detection limit of 5-10~4
did not reveal any clear traces of host star light reflected
from the planet.

G.G. Valyavin, D.R. Gadelshin, A.O. Grauzhan-
ina et al. Ast.Bull., 70 (4), 466 (2015).

DEVELOPMENT OF CRYOSTATTING CCD
DETECTORS

The advanced design laboratory continues improving
the data acquisition systems with next-generation CCDs.
In 2015 the laboratory produced:

e a CCD system based on a 2 x 4.6 kpixels CCD with a
nitrogen cryostat;

e a controller for the recording system based on a
HAWAII infrared detector of size 1 x 1 kpixels;

e matrix CCD systems for Scientific Production Corpo-
ration “Precision Instrumentation Systems”, Institute
of Solar-Terrestrial Physics of SB RAS (the telescope
AMT-33FM);

e a cryostatting CCD system based on a CCD matrix of
size 2 x 2 kpixels for Byurakan Astrophysical Observa-
tory of Armenian NAS).
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3aBepiieHa pa3paborka pabodeil KOHCTPYKTOPCKO#
JIOKYMEHTAIIUN  MOJIYJIBHOTO ~ PACIIUPSEMOr0  yHUBEP-
casibaoro [I13C-koHTpO/IIEpa MATOrO MOKOJICHUS THIIA,

DINACON V (DSP Based Intelligent Array Controller V).

[I3C-kouTpOIIEp TpEaHA3HAYEH JJIsi UCIOJIHL30BAHUS B
mozepansupyembix [13C-cucremax 6-M Testeckomna u mep-
CHEKTUBHBIX IMUPOKOYTOJBHBIX TejeckornoB. Ha ocHo-
Be pa3paboTaHHOi pabodeil KOHCTPYKTOPCKON TOKYMEH-
TAIUN 3aKAHIMBACTCS U3TOTOBJIEHUE IIEPBOTO OIBITHOTO
obpasta I13C-cucreMbl Ha OCHOBE JIETEKTOPA M300ParKe-
auii (dporonpuemurka) CCD261-84 2048 x 4104 nukcesn
(e2v technologies, Benuxkobpuranusi).

g obecnedennsi paborer [I3C-cucremsr paspabo-
TaH KOMILJIEKC YIIPABJISIONIETO TPOIPAMMHOTO 0becreve-
HUsl, KOTOPBII BKJIIOYaeT Kak BcTpoenHoe 110 kamepHoii
9J1eKTPOHUKY, Tak U IO yrnpaB/siioero KoMIbTePa.
ITO mo3BOJISIET BBIMOJHSITH CJIEIYIONINE 3aa9n: 338~
BaTh JIEKTPUUECKUE PEKUMBI U BPEMEHHBIE PA3BEPTKHU
VIPABJISIIONIAX CATHAJIOB (POTOIMPUEMHHUKA U OCYIIIECTB-
JISITh UX TeJIEMETPHIO, 33/IaBATh PEYKUMbI HAKOIJIEHUST U
CUYNTBIBAHUS KaJIPOB, IIPUHUMATH IOTOK BUJIEOIAHHBIX,
BU3YaJIN3UPOBATH WX U 3AIUCHIBATH HA HOCUTEJIN JIaH-
HBIX.

B.U. Apdunanos, U.B. Agaracvesa, A.A. Bo-
pucenxo, A.H. Bopucenxo, H.I. Heawenxo,
C.B. Mapxenos, I'Ill. Mumuanu, B.A. Myp3aun,
M. A. ITpumviuenxo.
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Production of detailed design documentation for a
fifth-generation module extendible universal CCD con-
troller of type DINACON V (DSP Based Intelligent Ar-
ray Controller V) was completed. The CCD controller is
meant for upgradable CCD systems of the 6m telescope
and promising wide-angle telescopes. On the basis of
the detailed design documentation we are completing the
production of the first prototype of a CCD system based
on the photodetector CCD261-84 2048 x 4104 pixel (e2v
technologies, Great Britain).

To provide operation of the CCD system, a complex
of controlling software was developed. It includes a built-
in software for camera electronics and a software of the
controlling computer. The software permits performing
the following tasks: to specify electrical modes and time-
bases of controlling signals of the photodetector and to
fulfill its telemetry, to specify the modes of accumulation
and reading of images, to receive video data stream, to
visualize them and to record to data mediums.

V.I. Ardilanov, 1.V. Afanasieva, A.A. Borisenko,
A.N. Borisenko, N.G. Ivaschenko, S.V. Markelov,
G.Sh. Mitiani, V.A. Murzin, M.A. Pritychenko.



