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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 B.
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Table 3: Submitted requests and allotment of the 6-m telescope observationahé.

submitted requests: allotment of observational time:
year, half : . research pro- BTA sched- the Director's
number nights nights . uled mainte-
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Fig.6: Left: distribution of the calendar time over observational methods athe 6-m telescope in 2015. Right:
distribution of the calendar time (in percents) between groups of olasvers. A list of abbreviations is given in

Table[4.
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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
or" (3),

\Study with Shack{Hartmann sen-
\Study of CBSs and polars" (1), me-
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Table 4: Observational methods (for Fig.@i).
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No | NIEBAUAICA | jg 504 tasunagics Observational method
Abbreviation

1 | SCORPIO ifialiatacé 6iéaediné 83aa6éoid Multi-mode focal reducer

2 | SCORPIO-2 Ugg?{g(geéﬁe}qq? atliaiaue ol Upgraded multi-mode focal reducer
éaeliné oaaoséonio

3 | NES ?/érz;aeea—maeoénaoé aofieral 6agdasa- High Resolution Echelle Spectrometer

4 | MANIA iifaniaiade iaitoaiide o1ofiiey- Multi-mode panoramic photopolarimeter
8e1808 MANIA

5 | MSS TRitaité cadcailé nidéosiasao Main Stellar Spectrograph

6 | Speckle fidée-eioadoasiiaod Speckle Interferometer

idotae+anéea fideodiiieyoeidode+acéed 0aaiol fi

aanginé isecité Aigeanotia (1);

AA Aagyaei  ladidoeci 1aeit+ind 436006 eadee-
a1a¢ (1.25);

A.D. Aasdsugei  vERReaalaaiey yéclieaiaoe (1);

AA. Auy+aién ¥,006iaaidioaduind 128214080
8520106 AeRdalc (1):

Al Baida  %E6+3a0a Réiifoe 630aeac (1.5);

EA Eada:aioaa  ¥%Eadeesiada aasasoese ieceié
1148611016 yosifoes (0.5):
) %,Ni36050 0ARIN6 Sai0AANANEed

yYiefifiee aledoa e1easiins

O. Eeé fifée aledoa &1éaenins AGN¢ (1);

Al. Ecadyavda  ¥0ia0d 1aaieoitd cadcade (0.5);

A.E. l1aéadia ylivdadedied eoanins nidudieé
aéeceed aasaeoeé, (1);

T.A. ladudaa vEnnedaiaaied  cadcad  biia-
if¢, (0.5);

E.E. lacadaier YEci&ddiey  éliodasedoa &
M87¢ (0.3);

AA Tai6é  wdive+aneed fideodn iedeas, (1);
N.p. Nagiiia ¥,DaidvAailaneeé odaiceaio nivoieéa

EIOAAPAE (0.25);

LA, Nageaoceeei Y.Acagiiadénoacd éninaio a
0ani06 aaiéits nenoaiade (2);

AA. Naiaiér Y,Ecadaiité iadieoita caac-
aode (1.5);

O.A Neéoieé ¥lasafioe cadcaiiadaciaaiey annioea-
6ee Cyg OB1¢, (1);

A.A. Niéiéla yiieoioeid iineanad-aieé aaia-
anieanéiae, (5);

P.E. Oéadei %Egé+éiéé éaoeeéiaié aaéaéoeée
J1244+62D¢, (0.5), oadie+anéea daalod n 1eacois-

iié SCORPIO-II & NiO (2);
N.I. Qadseea  vOeiodaydoeed daioaditaneed
ieée¢ (2.5); vanneaind cadcal A aéeceed aacacoe-
8ade, (1), ¥Nideodiniéniey i1atd a 131 & ULIRG

efof=-

=13

fi
0

>

€éad¢,
488ceed a26a800838,, (0.5);

. Daivd  wlioe+aneed  ifana
131¢ (3);

I.A. @aseéia
R.N. Roéea
ol¢, (0.3).

A  &aBasoLeA
Y.Pad1a0a fétisaiey a IKN¢ (0.5);

Yilieyseidodey anitcicagaé

ANy O

ellia-

thodic spectropolarimetric work with Wollaston double

prism (1);
G.G. Valyavin  \Magnetism of single white
dwarfs" (1.25);

D.R. Gadelshin  \Study of exoplanets" (1);

V.V. Dyachenko
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
ries" (0.5);

U. Keel \Emissions around local AGNs" (1);

D.O. Kudryavtsev ~ \New magnetic stars" (0.5);

D.l. Makarov  \Determination of redshifts of close
galaxies" (1);

O.V. Maryeva

\Fundamental parameters of multi-

\Spectra of close X-ray bina-

\Study of Romano's star" (0.5);

L.I. Matveenko
M 87" (0.3);
V.E. Panchuk

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);

\Measurement of a counterjet in

\Optical spectra of Mira-type

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

V.V. Sokolov
glows" (5);
R.l. Uklein  \Study of the dwarf galaxy
J1244+62D" (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 M31 and ULIRG in nearby galaxies" (0.5);

\Monitoring of gamma{ray burst after-

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

M.E. Sharina
Ya.S. Yatskiv

\Globular clusters in IKN" (0.5);
\Polarimetry of a aring comet" (0.3).
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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 B.
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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).
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fiéei ioe+eiai ANoaaeeér:

2013: 11 +afia (idenidaaiinou faaotigeaiiié aia-
0200600, 10éac adoiiaceée éodiiea);

DPeén. 8: Ea+anoal eciadaaedieé ide iadepad-
ieyd a 2015 a.

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);



10xAO NAT BDAI 2015 SAO RAS REPORT

Oadeesa 5. Niefle jaaepaaoasiins i61asaii & 2015 &.

23

A A A i Nosaia, A ARS fr ANTAS AR A i@ I+l
Cayaeoaél ifi0R060 Edacéia iacaaiea cayaée (c 5Aca3A)
AE. Adaianuda NAT DA] 2D-iiaéod161011a0dey Naébadoianéed aagaéoee 4 +4
b.b. Aasdaa NAT BAI Edaoiifiol 1161400 cadca 12806 1anf 4 +4 (1)
AA. Aadroéiaa NAT DAI Edaniné odaiceaion idlidaesoi+iié fiadoeiifioe 2 +2
E.O. Agéiada E(NOO laffeaita nefiediey aasadoeé +1
Al. Aaneei NAT DA[ I688TMAG06IAI0A AIAE0BN T68UIMAdTIA 4
i.A. Aidefiia NAT PAI leyaeiaodey ieysia +3
A.0. Aagdaa NAT DAI Nideoal eeanmne+afnees LBV 4 +3
AA Aagyaei NAT DAI jadidoeci 1aeii+i06 44600 eadeedia 3 +3 (1.25)
AN. Agitéodia NAT DAI Osliodayoeed ddioaaitaneed enoi+ieée 2 +3
A Ayéa Eaiaaa As11400ey 1a4ie0i0d ifedé CP-cadca +2
A.A. Raadi-Oisi NiaAO Acaéiladénoacs a 4262808840 4 +4
A.D. Aaadsigei NAT BAI Yéciigaidoa a fiefodia Aleia+ial oeia 1+2 (1)
/. Aigiar Efiaiey AROBNI&00RY Acecéed 8daoid cadca 4 +3
AA. Auy+aiet NAT DAI Ooiaaiaioasiiind 1adaiaosl esacind fefoal +4 (1)
AA. Cafiia AAEQD Eeidiaoceea ¢ 6eifiifioaa 1acanoaé caadcaiiadagiaaiey 4 +3
AA. Eaaiiaa Oédagia ETid0a x60pitaa Addarniéiaier +2
A.l. Eaida EIANAI E6+8a04 néidifioe vaoaea 2 (1.5)
EA EacasdioAa | NATpA| | CAGeeians aacaeocee  iacach Cvnl ;

ja0ia éaoéeéiatia aaéaéoeée a lanoin lavaia +2
AA. Eaniasiaa AAED Aenéiansd aasadoeée, aéaeina i d4ada 2 +3
I.A. Eaoligdaa AAED Nideosd 0anind daidaditanees 4aiéinsd 3 +3 (0.5)
0. Eee N@A Yienfee 41804 &1easiiaé AGN 3
AA Esi+élaa NAT DAI Faiaeaaon a 16701ieaidoadiod odiaiiifnoe 4 +4
A.E. Eleaei E(NOO ladieoiay aéoeaiiiol ifcaied cadca 3
A.l. Eniasiaa NAT DAI Eco+aied 18d&noiifo&é i6eiRadia +1
Al. E6adyasaa NAT BAI ffat& 1a&ieoind cadcal 3 +3 (0.5)
N.A. Eaicei AAED ladieoita ed cadca oeia T Tau 2 +2
O.A. Eiceifieay AAED Na&doitand & cadcailé 44080 A 4a8a80eead 2 +2
AN. ledigie+aiel N@A Aasasoe-afieed 1an&éol oéia FS CMa 3
A.A. Tliendda NAT DAI Aasaeoeée i caoodapuel cadcaliadaciaaiedi +3
O.l. avasepacee AAT PAI la&ieoida ey a AGN 4 +4
@.A. Taiadé Eiaey lNieoideid 7aad6iians e efficdaiaaied e6 aacacoee 3+2
AA. Tai+6e NAT BAI lioe+&need Aiacodn 1esea 4 +3 (1)
p.A. Tasiiia EIANAI Oeie+afneeé fifioaa PZ Mon 1
AA. T6gei EIANAI ladieoita eéd FK Com 1
N.A. Tofogéiieé NAT PAI Yaiepoey eadeeéians sacaéoeé 2
AA. banoaaada NAT DAI Aaléina 1aaieoind cadcad +3
1.A. bdaieanada EEE PAI [40&141108 daioaaitanéed efol+ieée 3
All. bagoieéia NiaAO Aagaeoeée n a0adediitie aaeaseaie +3
E.E. biiaipé NAT DAI la&ieoind ey 1anfeaitsd cadca 4 +4
AA. bPineia AAT PAI DAII0A fi6oieée aecoasiii-aaléins 2 +2
A.N. Naaosiaa AAED Aifiaguita Aiedacuild dagagoeée +2
N.p. Nagiita EEE PAI Nideosl eaiaeaaoia a 8aacasd +2
I.A. Naseaoeeei E(OO Acaeitadenoaed éiiniaio a OAN 443 (2)
1.A. Na+éia EIANAI Am caacal a dannayiili néliediee M44 3
AA. Naigiér NAT DA[ Ecadaiita iadieoiod ¢adcad 2 +4 (1.5)
1.E. Neeu=aiet AAED Aaciand nos6eo6d a daiied aasacoeeas 4 +3
O.A Neoieé AAEQD Taganoe cadcantadaciaaiey afnfioeasee Cyg OB1 1(1)
E.A. Niétaa AAT PAI Eio&d0481a08ey 4a1éi06 anoasdieaia 3
AA. Nietgia NAT DAI lli¢oideia sana-anieanéia (5)
AA. Noaiaita AAT PAI Afiitpée edafiito éaceeéians cadca 3
C AL xaas SN laffieaild cadcal 4 eecéed 4a6ae0eead 3D
NI Gaadeea NAI DAl OBlI03AYBEEA BAIOAAITANGEA efioi+ieae +3 (2.5)
I. Daiva Efiaiey Tioe+afiéed ifadd a sacacoeed 131 2 (3)
A.O. Oigonaei NiaAO 12é511404i4iifol & OB-cAdcaad +2
A. Oisie Nétaaeey Nideos0 eadeeéians iians 2 +2
E. Oaeis Adsnaey 1161408 cadcal & NGC 2264 4
xaia Oai Eiaey Aanidacee a iaidaaeaiee asacadia 2
AE. x&ivia NAT DAI Caacal a anfloeasee Ser OB1 2
All. x&d&ianse AAED Eeidlaceea 4enéia e yadoind 1adaciaaiey 4 +4
AE. @gailaasiaa NAT DA[ Nideoaiieyoeiaodey AGN 1+2
L.A. aseéia NAT DAI Eifiiieiaey i eadeedtaie aasagoeeaie 2
D.A. baei AAT PAI 1a&ieoiia iled nemnodio HESS J0632+057 +1
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Table 5: List of observational programs in 2015.

P Coutry, ; Nights I+|
Applicant's name Institute Program title (frgm reserve)
V.L. Afanasiev SAO RAS 2D-spectrophotometry of Seyfert galaxies 4 +4
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+2
G.M. Beskin SAO RAS Microsecond spectra of pulsars 4
I.F. 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 | SAlI MSU Kinematics of discs and nuclear formations 4 +4
D. Chochol Slovakia Spectra of dwarf novae 2 +2
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 (2.5)
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. lvanova Ukraine Churyumov{Gerasimenko comet +2
E.N. Kanev INASAN Radial velocities of cepheides 2 (1.5
|.D. Karachentsev SAO RAS Dwarf galaxies in_ thg Cvnl cloud 5

New dwarf galaxies in Local Volume +2

A.V. Kasparova SAI MSU Edge-on galaxies 2 +3
N.A. Katysheva SAlI 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.l. 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 eld of T Tau stars 242
T.A. Lozinskaya SAlI 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 elds 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 gala xies 3+2
S.A. Pustilnik SAO RAS Evolution of dwarf galaxies 2
V.B. Puzin INASAN Magnetic eld of FK Com 1
D.A. Rastegaev SAO RAS Binary magnetic stars +3
V.P. Reshetnikov SPhSU Galaxies with prominent bulges +3
M.G. Revnivtsev IKI RAS Variable X-ray sources 3
I.I. Romanyuk SAO RAS Magnetic elds of massive stars 4 +4
E.A. Roshchina Pulkovo obs. Dark satellites of visual binaries 2+2
A.S. Saburova SAlI 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 4 +3 (2)
S.Yu. Sazonov IKI RAS Spectra of quazars candidates +2
E.A. Semenko SAO RAS Selected magnetic stars 2 +4 (1.5)
A.l. Shapovalova SAO RAS AGN spectropolarimetry 1+2
M.E. Sharina SAO RAS Cosmology with dwarf galaxies 2
O.K. Silchenko SAlI MSU Gas structures in early galaxies 4 +3
T.G. Sitnik SAI 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 +3
G. Wade Canada Magnetic eld geometry of CP stars +2
R.V. Yudin Pulkovo obs. Magnetic eld of the system HESS J0632+057 +1
A.V. Zasov SAlI MSU Kinematics and chemical composition of star forming regions 4 +3
K. Zwintz Belgium Young stars in NGC 2264 4
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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
rst 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 nished. 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 speci ca-
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. [0 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 errdRMS = 1:7 .
The total range of wavefront errors isP ~ V =13

55 g
15

o

J

i

i

obtained as a result of control in the LZOS workshop at the beginng of December 2015.
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Efiodien éa+anoaa 1madasiiioe AC Primary mirror surface control

Cadadedia daaioa i ficaaiep nenodia éiiodi- The work on creation of the BTA primary mirror sur-
&y éa+anoaa 11aasoiinoe aeaaiial cadéaca AOA 4éy  face quality control system for its setting in the telescope
&a1 idedia ia 14fiod onoaitaée odeanétia. Nemoaia installation location was nished. The system is used to
enifelicoaony aey éliodiey igéaié 0i60aalod e da- control errors of the butt and radial unloadings of the
4€aelitd dacadocié cadéaea, 6adaéoadenoeé aaéesed- mirror, characteristics of motion of air streams in the
iey alcadwild 1oiéia & iaéditeuin 1oinodai- BTA dome space and to optimize the choice of observa-
fioad aagie AOA é fiogiecavee alaida iadepaacdéi-  tional methods applying adaptive optical systems. Fig.
(0 1a01aeé i enielciaaiedl aaaioeails Tioe+a- [IJ presents the results of BTA primary mirror surface
fiéed fienodi. ia aen. [0]idaanoadcdin 64¢oetoaod ad- quality control ful lled on July 4, 2015.
ifefaiiiar lodiey éa+anoaa 1Madsciinoe aeaaiial
cadéasa AOA 4 epey 2015 &

Agy aaoiiacégacee iadépadieé ai asaiy isioe- To automate observations, an interface of command
gagoeée AOA dacoaaioai eivasoaén éfaiaiié nosi- line allowing to set the telescope operation scenario was
ée, licaléyplieé cadaaaou noaiadee daaiol 0aeanél-  developed during the BTA scheduled maintenance. Be-
ia. Eofia 014l dacdaaioal 1140l 6idaasdiey 0aea- sides, we developed a module for telescope controlling
AEN é¢ aedodaciinal ieaidoadey Stellarium, 6idi- from the Stellarium virtual observatory, which simpli es
tapueé adaid 1aéii+ind Tiidind caaca aéy &ii- selection of single reference stars for the control of the
0316y 61810 112485108 a6aailal cadeasa. PM surface shape.

I.A. Aidefia, Y.A. Aidguyita, O.A. 0a0606é- N.V. Borisov, E.V. Emelianov, T.A. Fatkhullin,
éei, AN. @&oaei. V.S. Shergin

KoHTponb kayecTtBa noBepxHocTu MMaBHoro 3epkana BTA 04.07.2015 .
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Fig. 10: Shack{Hartmann control of the BTA primary mirror surface on th e 4-th of July 2015.

Iaodaepieiesiaaied AC AOA BTA PM realuminizing

A &ped 2015 4. ia AOA idlaiaeeani ieaitaay oaai- In July 2015 the scheduled work on the realminizing
oa iT idddaepieiediaaiep Agaaiial cddoeasa. Aidd- of the BTA primary mirror was ful lled. For the rst
a0a a enoisee odeanéiia daaloa atea adiieidia 4a¢  time in the telescope's history, the procedure was carried
i6eaea+aiey aidgied nidoeaeenoia enéep+eodedit out exclusively by e orts of BTA Maintenance Service
feeaieé NYE AOA. without involving external specialists.
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AGe adiieiai oeéé éciasaieé éa+anocaa 10dasea- A cycle of measurements of the mirror's re ective
pudai iiéstoey cadéaea ai 1adaaépieiediaaiey e coating quality was made before and after realuminizing.
iied. Dacoeuioaod eciadaieé idaanoadcail ia dén.1[.] The measurement results are presented in Fig. 11. The
Asaiiaady aidadaiep a 0aaiod gedieiagaiaciiinal implementation of the wide-range re ectometer CT7 man-
daoeaéoiiaoda CT7 idiecaianoaa Otto Pregizer Optik  ufactured by Otto Pregizer Optik (Belgium) made it pos-
(A&euaey), noaé aicileeill &liodiel élyooesedi- sible to control the re ection coe cients of the BTA pri-
ola 10dasediey aeaaiial caoeaca AOA & aeéaiagiia  mary mirror in the range of 365{920 nm (shown at the
aeef aiei 365 92011 (iféacai ia dén. Aidaaa). right of Fig. [L1).

KoadhodruneHTel oTpaxeHus MasHoro 3epkana BTA go v nocne BbinonHeHWs paboT no nepeanioMUHUPOBaHUIO
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Peéfi. 11: DAacg6elioaod eciddaieé éiyooeseadioia iodasediey aeaaiial caoeasa AOA &l & iinea iadaaspie-
iéotaaiey.
Fig.11: Measurement results for the BTA primary mirror re ection coe cients before and after aluminizing.

O&ii&da006di0& ddaeeil AC Primary mirror temperature conditions

AQileidi aiagec 04iidda06ai06 aaiitd iiaeo- Temperature data on dome space and external
euiial idinodainoaa & aiagiaé ndaad, 1eo+ai- medium obtained with the BTA PM temperature mon-
06 A Miudp fefodl 0aiTadaoddiial ilieoidei- itoring systems in the period from 2009 to 2013 were
a2 Aeaaial caoeaca AOA a i&deia i 2009 17 2013 44 analyzed. We considered factors a ecting appearance of
Pannitosait 6aéoisn, aceypued fa aicieéitaaied microturbulences in the near-mirror air layer and inside
188810084664i0iTN0Aé A 16ecadéacslili neia aicad- the dome space, the change of the telescope focal dis-
0a & aicode 1iaéadiienital 18tnodainoaa, ecidiaiea tance with temperature of its constructions, the change
oiéonital dannolyiey oaeanéiia i oaliadaoddié aal of image quality due to temperature gradients in the
ETif080E0ee, eciaiaieéd éa+anoaa égiadazediey ec-ca  BTA primary mirror volume. The methods used in dif-
041ia8a008i00 a0aaédioia a 1avaia aeaaiiai cadéa- ferent observatories for reducing the in uence of micro-
éa AOA. Parfifiiiodain efifelucodina a dacee+ind 1a- turbulences were also considered. The proposals were
facaaoioeyd 1aolal niesediey aéeyiey 1€681068406- formulated for improvement of the currently operating
eaioiinodé. Noisioeesiaail idaaeieediey it 086+- temperature monitoring system and the system of auto-
gaiep daadioapuaé a itideidd adaiy ferodid oai- matic regulation of the telescope focal distance compen-
1ABA006BINAT 111e0ideida, a 0aéeed fenoail aaoiia- sating the thermal \drift" of focus during observations.
0&-+anéié sdasceesiaée 61eonial dannoiyiey oaganéi-

3y ETiidinacee 0AiE1alal 3.061aas, Oiéona ai

Y.A. Aidguyiia. Ast.Bull., 70 (3), 362 (2015). E.V. Emelianov.  Ast.Bull., 70 (3), 362 (2015).
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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 les. 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 les 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 ber-optic communication line con-
necting the Upper (USS) and Lower Scienti ¢ Sites (LSS)
was cabled. The work was done with nancial support
from the Ministry of Education and Science within the
framework of the project \Support and Development
of Unique Scientic 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-
lled 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 e ective 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.l. Spiridonova);
22 nights | photometry of massive supernovae
(A.S. Moskvitin).

In 2015 the high-transmission moderate-resolution
spectrograph UAGS was used during 96 nights. The
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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 eld variability in pe-
culiar stars (V.D. Bychkov).

The maintenance work on the telescope took 189 hours
of observational time.

N.V. Borisov,
gram Committee.

the Secretary of the Zeiss{1000 Pro-
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1000.

Fig. 12: Encircled energy before (left) and after (right) alignment of the Zeiss{D00 telescope optics.
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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:

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

The optics quality during observations in Cassegrain
focus is close to the di raction one. After subtraction
of residual errors of alignment and mechanical errors
of unloading, the nal wavefront error does not ex-
ceed = 20.



30 10xAO NAI PAI

bacaodcée deaaiiar eee aoioe~iial caoéaea (dacaa-
&e0U &0 fa 16danoaaeyaony aiciieill a neeod Tii-
aaiiinoaé

ooiioa (ai 0:15 ). Yoé a44ddacee fieaal caaenyo

0a (
10 a0fTo0 e 14 yaéypony édeoe+anéeie.

a
i

A 6380 afy Tioesi-1acaie-aneay Refodia iicaiey-

80 1e6+e00 ea+Af0aT ecladaccaies idyaea 0°% if

63iaip 80% yiddaee (fii. aefi. 1p)]

isiaieaedia fidofay yeriecaoasey iaié ANO

0a6aMeNa O&6MR 1000 A d3eeid 64ABAINAT AINOG-
ia. i5iecadaail 1a6+4ied anosiilia-iadepaacassas.
Fosligay +aniol aaspadieé adeani ec iNAUAIRY éa-
alsaoidiiar eisiona NAT. NAGUACIOS Toéacta 1aié
ReR0AI0 Gidaasaiey 1A cacesniediaal, Aefoaia
3a0e51AAITAT yiAdaiAiadaeaiey 0aeanéiia 10534
dasa ana 10esp-aiey yeasodlyiasaee a
aeeid. DacSaAoAll 1A08 AA0AA0A eI0ABOAEMN 46
i246paaoasy & &1iodiey GRoSIER0A 0&EaMET

N.A. Adaade, A.A. Enasia, AN. gasaei.

TAADIECAOER OAEANEIIA
APBAEAINEIE TANADAAOIDEE
Caadddgaia dadioa i ifaddiecadee 1-i 0aeanél-

Fefioaia Gidaasaiey 0asaRET, A oena oasaneria
6roaiTasal ICN-48088015 ( 4kk i8R, @61 fi+eotaaiey
114, Saciad ieendsa 9iei ( 09BY), 164 ¢daiey 1ei-
61 1 64, 50Aa6RA) A ceeadiNoIN Toeaceadiedl, fa-
Ai5T &c 21 RBAAIATEIRITAT 6e6U06a, 5 Besiali-
&0 68600BTA & 3 GCaliETRING 6eeuosia. 18-

aoiadiaiié éliodoaioee iianoyudd & 46ao0aa ia-
€00 e Ndaaied oaeanéiitas, SMT-2015, 19 22 fidioyady
2015 &, ieeeieé Add0G.

, A.D. Aiedoda-

R.I. Afaiita a L AD.
Aasayi, A.A. Raaseseyi.

iyi , O.A. lananyi, N.E.

1AOIAU IAAEPAAIEE
PAAIOU Ni SCORPIO-2

Dacoaaioaitl faid asaideocin Tadaaioée &ai-
00 fadépadieé i feaiddopudi &idaddoadiiao-
i Oaase 1451 (EQI), icaiéypued éiddaéoil
ann+e
a

Q=

Afi+e004200 06a86 Al ATel 138 cia+eoasuits
cagiino fiavaiey ec6+adins 1auaeoa fa eioas-
A5ia5aiia0. 151a84411 efifieaaiaaied 1adaiaosia
aiedopued EOI, efifelicopuedhy 4ey fadepas-
i6é a AIf0AAA iiaidaceeinal 544680154
SCORPIO-2.

Pacdaaioaia ffaay 0&sieiaey danfoal
ofaiaia asiea eldaadasuli-ileaalé AiacodiReNee
(EiNl) SCORPIO-2. Efifigaaiaail oy i
45204 i dacee-i06 cAleoIns dafifd
5ieiia  z < 50) & 1i5Aaa8aia &4 |

0
0

ot O > Ox

~ A O NAmN

naaoineéed

2015 SAO RAS REPORT

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.

On the whole, the entire system permits to obtain the
image quality of order of % 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 SAO'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 (4k pixels, the
reading noise 11e, the pixel size 9 microns 89), the
eld of view about 1 square degree) with liquid cooling,
a set of 21 medium-band, 5 wideband and 3 narrow-band
lters was installed. The rst 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 bers in the integrated-
eld spectroscopy (IFS) unit of SCORPIO-2 was devel-
oped. The spectrograph exure at di erent zenith dis-
tances was studied (less than 5 microns om < 50 ), and
its total quantum e ciency in the IFS mode was deter-
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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,
17" 3 in R band respectively. Zero-marks of photometric
calibration were determined for both light guides of the
adapter-platform.

V.L. Afanasiev, A.V. Moiseev, R.l. Uklein,
O.V. Egorov.

A DEVICE FOR POSITION CALIBRATION
OF SPECTRA

One of the most popular methods for precise deter-
mination of radial velocities is a two- ber method of si-
multaneous registration of a stellar spectrum and a dis-
crete calibration spectrum. In so doing, the following
conditions should be ful lled: a) identical lling of the
spectrograph optics by the star emission and calibra-
tion spectrum; b) equality of intensities of both spectra;



32 10xAO NAI PAI 2015

fiidéodia, a) fiesediey aééaaa ﬁééb?éfjﬁ i iéﬁ T() ya-

880 Béjeé fidéoda éaceadiage (aééée
idiendiecadiey & 6annay||ue ﬁ‘é’lo)

oéaéa(;éaaloanonoélenoé |aé oTaée

faiey, idaanoaaeypuaa iiaié aniii

gieéeianeliiné nidéosiadas. A o
iifioe fi1aéosiadada drioailagaia |aﬁéa, fieaaéypuay
ei0aineaiinou yoéed eeieé eiddoilal aaca, éioiadi
(;a||e|a|a &leaa éaiia i imeai éaoian (EIE). ii-

fied 6eeliodacee yoéed eeieé idigaageé i ealgu iaf-
86 faao nlaeéaaony eelgle eleeaemau |a 6 oTl'c‘JT-

ARLAA LN maas

nlaeoélaéao E51A o7al, 6fodiénoal |n|al‘JéT ia-
41671 18€00aeuin6 6eelosia, neaaeypued Ridéod

Q A AN A ,A,....A

ndaaiaiey ai oélaly, caaenyuaal 1o asaiaie yéenii-
ceoée fiidéoda ¢aagad.

Aauaoée +anéay eaaioe+itnol caiéiaiey fioeée

4éosiadada naaoi (;a g"ﬂ & éaceaniaée Taania+e-
éié nenoaiié, niacanop-

7i i Aid600d1é 1adaial

jadaoa. Nilfita ddase-
aaiacia-aiité aey da-
(‘)6?516 oM 1-1&4087a1al
idadedied ofnoaitaéié eioaasesi-
idaaeaiey ToTaleiénial niaéosdi-

>
2
>

o o 31
> (D

D

@

QD

o

ox

m)

-

=

D0,
H O’
9)1

an Q»
x Q_J: Qo

a»

D

o)

o

O

9

OX

3 (D
Qo
=t
%

St
pral
S 2
@]

AA. Tai-6e, AA. RéMa, 1.A. bgéei.
04id0 RU 2572460 C2 76 30.09.2014.

EIIIEAEN SPECKLE
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¢) the reduction of contribution from bright lines in cali-
bration spectrum ( ares of di erent 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 lIs the bulb of a hollow-cathode lamp (HCL).
After Itering bright lines, the light that passed through
the mask is accumulated by a collector-lens to the ber
end feeding the light to the basic astronomical spectro-
graph. Beside, the device is equipped with a set of neu-
tral lters reducing the comparison spectrum to a level
depending on exposure of a star spectrum.

Geometrical identity of lling of the spectrograph op-
tics by the light of a star and calibration is provided by
a special optical system conforming the ber inputs with
aperture of the rst collimator of the basic spectrograph.
The method was implemented on a pilot plant meant
for operation with the ber spectrograph of SAO's 1-m
telescope. The plant control is integrated into the ber
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. 14) 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 05 microsec, this
parameter does not exceed 001 event/element. A type
CCD97 (E2V) back- ash matrix of the format 512 512
elements of a size of 16 16 microns and the total light-
sensitive area 8 8:2mm (70°y 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 50ms).

Due to application of the industrial Nexcom NISE-
2100 computer with the extended range of operating
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Fig. 14: The speckle interferometer for BTA primary focus.
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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 bers and
of sta '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 di erent aspects of the problem of au-
tomatic multiband (BVR) photometry of large (100 sg.
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 60 s
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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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 0" 05 to 0" 2 in

V band. It is planned to improve these characteristics
several times.

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

EXOPLANET SPECTRA DETECTION
METHOD

A new method for spectral detection of light from

host stars re ected 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 re ected 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
did not reveal any clear traces of host star light re ected
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:

a CCD system based on a 2 4:6 kpixels CCD with a
nitrogen cryostat;

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

matrix CCD systems for Scienti ¢ Production Corpo-
ration \Precision Instrumentation Systems", Institute
of Solar{Terrestrial Physics of SB RAS (the telescope
AMT{33FM);

a cryostatting CCD system based on a CCD matrix of
size 2 2kpixels for Byurakan Astrophysical Observa-
tory of Armenian NAS).
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Production of detailed design documentation for a
fth-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 rst prototype of a CCD system based
on the photodetector CCD261{84 2048 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
ful Il 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, |.V. Afanasieva, A.A. Borisenko,
A.N. Borisenko, N.G. Ivaschenko, S.V. Markelov,
G.Sh. Mitiani, V.A. Murzin, M.A. Pritychenko.



