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ÎÏÒÈ×ÅÑÊÈÅ
ÈÍÑÒÐÓÌÅÍÒÛ

OPTICAL FACILITIES

ÁÎËÜØÎÉ ÒÅËÅÑÊÎÏ
ÀÇÈÌÓÒÀËÜÍÛÉ

Äàííûå î ïîäàííûõ çàÿâêàõ â Êîìèòåò ïî òåìàòè-
êå áîëüøèõ òåëåñêîïîâ (ÊÒÁÒ) è ðàñïðåäåëåíèè íà-
áëþäàòåëüíîãî âðåìåíè 6-ì òåëåñêîïà ïðåäñòàâëåíû
â òàáë. 3 è íà ðèñ. 6.

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 3.

Òàáëèöà 3: Äàííûå î ïîäàííûõ çàÿâêàõ è ðàñïðåäåëåíèè íàáëþäàòåëüíîãî âðåìåíè 6-ì òåëåñêîïà.

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

year, half
year

submitted requests: allotment of observational time:

number nights nights
research pro-
grams/nights

BTA sched-
uled mainte-
nance

the Director's
reserve

2015, I 64 315 179 47/135 12 32
2015, II 60 286 149 43/121 8 20

Ðèñ. 6: Ñëåâà � ðàñïðåäåëåíèå êàëåíäàðíîãî âðåìåíè ïî ìåòîäàì íàáëþäåíèé íà 6-ì òåëåñêîïå â 2015 ã.;
ñïðàâà � ðàñïðåäåëåíèå êàëåíäàðíîãî âðåìåíè (â ïðîöåíòàõ) ìåæäó ãðóïïàìè íàáëþäàòåëåé. Ñïèñîê ñîêðà-
ùåíèé ïðèâåäåí â òàáë. 4.

Fig. 6: Left: distribution of the calendar time over observational methods atthe 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 4.

Èç ðåçåðâà äèðåêòîðà íàáëþäàòåëüíîå âðåìÿ âû-
äåëåíî äëÿ ñëåäóþùèõ íàó÷íûõ ïðîãðàìì:

Â.Ë. Àôàíàñüåâ ¾Ïîëÿðèìåòðèÿ ãðàâëèíç¿ (1.3),
ïðîâåäåíèå ìåòîäè÷åñêèõ ðàáîò ñî ñïåêòðîãðà-
ôîì (3), ¾Ñïåêòðîïîëÿðèìåòðèÿ AGN¿ (1);

Þ.Þ. Áàëåãà ¾Êðàòíîñòü ìîëîäûõ çâåçä ìàëûõ
ìàññ¿ (1), ¾Èññëåäîâàíèå äåòàëåé Êðàáîâèäíîé òó-
ìàííîñòè¿ (1.25);

Í.Â. Áîðèñîâ ¾Èññëåäîâàíèÿ ñ äàò÷èêîì Øàêà�
Ãàðòìàíà¿ (3), ¾Èññëåäîâàíèå ÒÄÑ è ïîëÿðîâ¿ (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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Òàáëèöà 4: Ìåòîäû íàáëþäåíèé (ê ðèñ. 6).

Table 4: Observational methods (for Fig. 6).

No
Ñîêðàùåíèå
Abbreviation

Ìåòîä íàáëþäåíèé Observational method

1 SCORPIO ìíîãîìîäîâûé ôîêàëüíûé ðåäóêòîð Multi-mode focal reducer

2 SCORPIO-2
ìîäåðíèçèðîâàííûé ìíîãîìîäîâûé ôî-
êàëüíûé ðåäóêòîð

Upgraded multi-mode focal reducer

3 NES
ýøåëëå-ñïåêòðîìåòð âûñîêîãî ðàçðåøå-
íèÿ

High Resolution Echelle Spectrometer

4 MANIA
ìíîãîìîäîâûé ïàíîðàìíûé ôîòîïîëÿ-
ðèìåòð

Multi-mode panoramic photopolarimeter
MANIA

5 MSS îñíîâíîé çâåçäíûé ñïåêòðîãðàô Main Stellar Spectrograph
6 Speckle ñïåêë-èíòåðôåðîìåòð Speckle Interferometer

ìåòîäè÷åñêèå ñïåêòðîïîëÿðèìåòðè÷åcêèå ðàáîòû ñ
äâîéíîé ïðèçìîé Âîëëàñòîíà (1);

Ã.Ã. Âàëÿâèí ¾Ìàãíåòèçì îäèíî÷íûõ áåëûõ êàðëè-
êîâ¿ (1.25);

Ä.Ð. Ãàäåëüøèí ¾Èññëåäîâàíèÿ ýêçîïëàíåò¿ (1);
Â.Â. Äüÿ÷åíêî ¾Ôóíäàìåíòàëüíûå ïàðàìåòðû
êðàòíûõ ñèñòåì¿ (1);

Å.Í. Êàíåâ ¾Ëó÷åâûå ñêîðîñòè öåôåèä¿ (1.5);
È.Ä. Êàðà÷åíöåâ ¾Êàðëèêîâûå ãàëàêòèêè íèçêîé
ïîâåðõíîñòíîé ÿðêîñòè¿ (0.5);

Í.À. Êàòûøåâà ¾Ñïåêòðû òåñíûõ ðåíòãåíîâñêèõ
äâîéíûõ¿ (0.5);

Ó. Êèë ¾Ýìèññèè âîêðóã ëîêàëüíûõ AGN¿ (1);
Ä.Î. Êóäðÿâöåâ ¾Íîâûå ìàãíèòíûå çâåçäû¿ (0.5);
Ä.È. Ìàêàðîâ ¾Îïðåäåëåíèå êðàñíûõ ñìåùåíèé
áëèçêèõ ãàëàêòèê¿ (1);

Î.Â. Ìàðüåâà ¾Èññëåäîâàíèå çâåçäû Ðîìà-
íî¿ (0.5);

Ë.È. Ìàòâååíêî ¾Èçìåðåíèÿ êîíòðäæåòà â
M 87¿ (0.3);

Â.Å. Ïàí÷óê ¾Îïòè÷åñêèå ñïåêòðû ìèðèä¿ (1);

Ñ.Þ. Ñàçîíîâ ¾Ðåíòãåíîâñêèé òðàíçèåíò ñïóòíèêà
ÈÍÒÅÃÐÀË¿ (0.25);

Í.À. Ñàõèáóëëèí ¾Âçàèìîäåéñòâèå êîìïîíåíò â
òåñíûõ äâîéíûõ ñèñòåìàõ¿ (2);

Å.À. Ñåìåíêî ¾Èçáðàííûå ìàãíèòíûå çâåç-
äû¿ (1.5);

Ò.Ã. Ñèòíèê ¾Îáëàñòè çâåçäîîáðàçîâàíèÿ àññîöèà-
öèè Cyg OB1¿ (1);

Â.Â. Ñîêîëîâ ¾Ìîíèòîðèíã ïîñëåñâå÷åíèé ãàììà-
âñïëåñêîâ¿ (5);

Ð.È. Óêëåèí ¾Èçó÷åíèå êàðëèêîâîé ãàëàêòèêè
J1244+62D¿ (0.5), òåõíè÷åñêèå ðàáîòû ñ ïëàòôîð-
ìîé SCORPIO-II â ÑÏÔ (2);

Ñ.Í. Ôàáðèêà ¾Óëüòðàÿðêèå ðåíòãåíîâñêèå èñòî÷-
íèêè¿ (2.5); ¾Ìàññèâíûå çâåçäû â áëèçêèõ ãàëàêòè-
êàõ¿ (1), ¾Ñïåêòðîñêîïèÿ íîâûõ â Ì 31 è ULIRG â
áëèçêèõ ãàëàêòèêàõ¿ (0.5);

Ì. Õåíöå ¾Îïòè÷åñêèå Íîâûå â ãàëàêòèêå
Ì 31¿ (3);

Ì.Å. Øàðèíà ¾Øàðîâûå ñêîïëåíèÿ â IKN¿ (0.5);
ß.Ñ. ßöêèâ ¾Ïîëÿðèìåòðèÿ âñïûõíóâøåé êîìå-
òû¿ (0.3).

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 \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 close X-ray bina-
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);

O.V. Maryeva \Study of Romano's star" (0.5);

L.I. Matveenko \Measurement of a counterjet in
M 87" (0.3);

V.E. Panchuk \Optical spectra of Mira-type
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);

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
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 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 aring comet" (0.3).
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Âðåìÿ íàáëþäåíèé â 2015 ã. ñîñòàâèëî 1421.8 ÷à-
ñîâ ïî äàííûì ÑÝÊ ÁÒÀ è 1373.8 ÷àñîâ ïî äàííûì
íàáëþäàòåëåé. Ðàñïðåäåëåíèå íàáëþäàòåëüíîãî âðå-
ìåíè ïî ìåñÿöàì ïðèâåäåíî íà ðèñ. 7. Íà ðèñ. 8 èçîá-
ðàæåíà ãèñòîãðàììà ðàñïðåäåëåíèÿ êà÷åñòâà èçîáðà-
æåíèÿ ïðè íàáëþäåíèÿõ â 2015 ã. Ïîëíûé ñïèñîê íà-
áëþäàòåëüíûõ ïðîãðàìì çà 2015 ã. ïðèâåäåí â òàáëè-
öå 5.

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. 7. 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 5.

Ðèñ. 7: Ðàñïðåäåëåíèå íàáëþäàòåëüíî-
ãî âðåìåíè (â ÷àñàõ) 6-ì òåëåñêîïà â
2015 ã. ïî ìåñÿöàì ñîãëàñíî äàííûì
ñëóæáû ýêñïëóàòàöèè ÁÒÀ (ñèíèé) è
äàííûì íàáëþäàòåëåé (êðàñíûé).

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).

Ðèñ. 8: Êà÷åñòâî èçîáðàæåíèé ïðè íàáëþäå-
íèÿõ â 2015 ã.

Fig. 8: Seeing histogram for 2015 observations.

Ðàñïðåäåëåíèå íàáëþäàòåëüíîãî âðåìåíè, îáåñïå-
÷åíèå êîòîðîãî ïðîâîäèòñÿ ïîäðàçäåëåíèÿìè ÑÀÎ
ÐÀÍ, â 2015 ã. ñîñòàâèëî: ëàáîðàòîðèÿ ñïåêòðîñêîïèè
è ôîòîìåòðèè âíåãàëàêòè÷åñêèõ îáúåêòîâ � 65 íî-
÷åé, ëàáîðàòîðèÿ èññëåäîâàíèé çâåçäíîãî ìàãíåòèç-
ìà � 61 íî÷ü, ëàáîðàòîðèÿ îáåñïå÷åíèÿ íàáëþäå-
íèé � 46 íî÷åé, ãðóïïà ìåòîäîâ àñòðîíîìèè âûñî-
êîãî ðàçðåøåíèÿ � 40 íî÷åé, ëàáîðàòîðèÿ ôèçèêè
çâåçä � 33 íî÷è, ëàáîðàòîðèÿ àñòðîñïåêòðîñêîïèè �
25 íî÷åé, ëàáîðàòîðèÿ âíåãàëàêòè÷åñêîé àñòðîôèçè-
êè è êîñìîëîãèè � 9 íî÷åé, ãðóïïà ðåëÿòèâèñòñêîé
àñòðîôèçèêè � 7 íî÷åé.

Çà òðè ïîñëåäíèå ãîäà âðåìÿ ïðîñòîÿ ïî òåõíè÷å-
ñêèì ïðè÷èíàì ñîñòàâèëî:

2013: 11 ÷àñîâ (íåèñïðàâíîñòü ñâåòîïðèåìíîé àïïà-
ðàòóðû, îòêàç àâòîìàòèêè êóïîëà);

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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Òàáëèöà 5: Ñïèñîê íàáëþäàòåëüíûõ ïðîãðàìì â 2015 ã.

Çàÿâèòåëü Ñòðàíà,
èíñòèòóò

Êðàòêîå íàçâàíèå çàÿâêè Íî÷è I+II
(èç ðåçåðâà)

Â.Ë. Àôàíàñüåâ ÑÀÎ ÐÀÍ 2D-ñïåêòðîôîòîìåòðèÿ ñåéôåðòîâñêèõ ãàëàêòèê 4 +4
Þ.Þ. Áàëåãà ÑÀÎ ÐÀÍ Êðàòíîñòü ìîëîäûõ çâåçä ìàëûõ ìàññ 4 +4 (1)
Å.À. Áàðñóêîâà ÑÀÎ ÐÀÍ Êðàñíûå òðàíçèåíòû ïðîìåæóòî÷íîé ñâåòèìîñòè 2 +2
È.Ô. Áèêìàåâ Ê(Ï)ÔÓ Ìàññèâíûå ñêîïëåíèÿ ãàëàêòèê +1
Ã.Ì. Áåñêèí ÑÀÎ ÐÀÍ Ìèêðîñåêóíäíûå ñïåêòðû ïóëüñàðîâ 4
Í.Â. Áîðèñîâ ÑÀÎ ÐÀÍ Ïîëÿðèìåòðèÿ ïîëÿðîâ +3
À.Ô. Âàëååâ ÑÀÎ ÐÀÍ Ñïåêòðû êëàññè÷åñêèõ LBV 4 +3
Ã.Ã. Âàëÿâèí ÑÀÎ ÐÀÍ Ìàãíåòèçì îäèíî÷íûõ áåëûõ êàðëèêîâ 3 +3 (1.25)
À.Ñ. Âèíîêóðîâ ÑÀÎ ÐÀÍ Óëüòðàÿðêèå ðåíòãåíîâñêèå èñòî÷íèêè 2 +3
Ã. Âýéä Êàíàäà Ãåîìåòðèÿ ìàãíèòíûõ ïîëåé CP-çâåçä +2
Â.À. Ãàãåí-Òîðí ÑïáÃÓ Âçàèìîäåéñòâèå â ãàëàêòèêàõ 4 +4
Ä.Ð. Ãàäåëüøèí ÑÀÎ ÐÀÍ Ýêçîïëàíåòà â ñèñòåìå ñîëíå÷íîãî òèïà 1 +2 (1)
Æ. Äîêîáî Èñïàíèÿ Àñòðîìåòðèÿ áëèçêèõ êðàòíûõ çâåçä 4 +3
Â.Â. Äüÿ÷åíêî ÑÀÎ ÐÀÍ Ôóíäàìåíòàëüíûå ïàðàìåòðû êðàòíûõ ñèñòåì +4 (1)
À.Â. Çàñîâ ÃÀÈØ Êèíåìàòèêà è õèìñîñòàâ îáëàñòåé çâåçäîîáðàçîâàíèÿ 4 +3
À.Â. Èâàíîâà Óêðàèíà Êîìåòà ×óðþìîâà�Ãåðàñèìåíêî +2
Å.Í. Êàíåâ ÈÍÀÑÀÍ Ëó÷åâûå ñêîðîñòè öåôåèä 2 (1.5)

È.Ä. Êàðà÷åíöåâ ÑÀÎ ÐÀÍ
Êàðëèêîâûå ãàëàêòèêè â îáëàêå CVnI 5
Íîâûå êàðëèêîâûå ãàëàêòèêè â Ìåñòíîì Îáúåìå +2

À.Â. Êàñïàðîâà ÃÀÈØ Äèñêîâûå ãàëàêòèêè, âèäèìûå ñ ðåáðà 2 +3
Í.À. Êàòûøåâà ÃÀÈØ Ñïåêòðû òåñíûõ ðåíòãåíîâñêèõ äâîéíûõ 3 +3 (0.5)
Ó. Êèë ÑØÀ Ýìèññèè âîêðóã ëîêàëüíûõ AGN 3 (1)
Â.Ã. Êëî÷êîâà ÑÀÎ ÐÀÍ Êàíäèäàòû â ïðîòîïëàíåòàðíûå òóìàííîñòè 4 +4
À.È. Êîëáèí Ê(Ï)ÔÓ Ìàãíèòíàÿ àêòèâíîñòü ïîçäíèõ çâåçä 3
Â.Í. Êîìàðîâà ÑÀÎ ÐÀÍ Èçó÷åíèå îêðåñòíîñòåé ïóëüñàðîâ +1
Ä.Î. Êóäðÿâöåâ ÑÀÎ ÐÀÍ Íîâûå ìàãíèòíûå çâåçäû 3 +3 (0.5)
Ñ.À. Ëàìçèí ÃÀÈØ Ìàãíèòíîå ïîëå çâåçä òèïà T Tau 2 +2
Ò.À. Ëîçèíñêàÿ ÃÀÈØ Ñâåðõíîâûå è çâåçäíûé âåòåð â ãàëàêòèêàõ 2 +2
À.Ñ. Ìèðîøíè÷åíêî ÑØÀ Ãàëàêòè÷åñêèå îáúåêòû òèïà FS CMa 3
À.Â. Ìîèñååâ ÑÀÎ ÐÀÍ Ãàëàêòèêè ñ çàòóõàþùèì çâåçäîîáðàçîâàíèåì +3
Ò.Ì. Íàöâëèøâèëè ÃÀÎ ÐÀÍ Ìàãíèòíûå ïîëÿ â AGN 4 +4
Ø.Á. Ïàíäåé Èíäèÿ Ìîíèòîðèíã ñâåðõíîâûõ è èññëåäîâàíèå èõ ãàëàêòèê 3 +2
Â.Å. Ïàí÷óê ÑÀÎ ÐÀÍ Îïòè÷åñêèå ñïåêòðû ìèðèä 4 +3 (1)
Þ.Â. Ïàõîìîâ ÈÍÀÑÀÍ Õèìè÷åñêèé ñîñòàâ PZ Mon 1
Â.Á. Ïóçèí ÈÍÀÑÀÍ Ìàãíèòíîå ïîëå FK Com 1
Ñ.À. Ïóñòèëüíèê ÑÀÎ ÐÀÍ Ýâîëþöèÿ êàðëèêîâûõ ãàëàêòèê 2
Ä.À. Ðàñòåãàåâ ÑÀÎ ÐÀÍ Äâîéíûå ìàãíèòíûå çâåçäû +3
Ì.Ã. Ðåâíèâöåâ ÈÊÈ ÐÀÍ Ïåðåìåííûå ðåíòãåíîâñêèå èñòî÷íèêè 3
Â.Ï. Ðåøåòíèêîâ ÑïáÃÓ Ãàëàêòèêè ñ âûäåëåííûìè áàëäæàìè +3
È.È. Ðîìàíþê ÑÀÎ ÐÀÍ Ìàãíèòíûå ïîëÿ ìàññèâíûõ çâåçä 4 +4
Å.À. Ðîùèíà ÃÀÎ ÐÀÍ Òåìíûå ñïóòíèêè âèçóàëüíî-äâîéíûõ 2 +2
À.Ñ. Ñàáóðîâà ÃÀÈØ Àíîìàëüíûå ñïèðàëüíûå ãàëàêòèêè +2
Ñ.Þ. Ñàçîíîâ ÈÊÈ ÐÀÍ Ñïåêòðû êàíäèäàòîâ â êâàçàðû +2
Í.À. Ñàõèáóëëèí Ê(Ï)ÔÓ Âçàèìîäåéñòâèå êîìïîíåíò â ÒÄÑ 4 +3 (2)
Ì.Å. Ñà÷êîâ ÈÍÀÑÀÍ Am çâåçäû â ðàññåÿííîì ñêîïëåíèè M44 3
Å.À. Ñåìåíêî ÑÀÎ ÐÀÍ Èçáðàííûå ìàãíèòíûå çâåçäû 2 +4 (1.5)
Î.Ê. Ñèëü÷åíêî ÃÀÈØ Ãàçîâûå ñòðóêòóðû â ðàííèõ ãàëàêòèêàõ 4 +3
Ò.Ã. Ñèòíèê ÃÀÈØ Îáëàñòè çâåçäîîáðàçîâàíèÿ àññîöèàöèè Cyg OB1 1 (1)
È.À. Ñîêîâà ÃÀÎ ÐÀÍ Èíòåðôåðîìåòðèÿ äâîéíûõ àñòåðîèäîâ 3
Â.Â. Ñîêîëîâ ÑÀÎ ÐÀÍ Ìîíèòîðèíã ãàììà-âñïëåñêîâ (5)
À.Â. Ñòåïàíîâ ÃÀÎ ÐÀÍ Âñïûøêè êðàñíûõ êàðëèêîâûõ çâåçä 3

Ñ.Í. Ôàáðèêà ÑÀÎ ÐÀÍ
Ìàññèâíûå çâåçäû â áëèçêèõ ãàëàêòèêàõ 3 (1)
Óëüòðàÿðêèå ðåíòãåíîâñêèå èñòî÷íèêè +3 (2.5)

Ì. Õåíöå Èñïàíèÿ Îïòè÷åñêèå íîâûå â ãàëàêòèêå Ì 31 2 (3)
À.Ô. Õîëòûãèí ÑïáÃÓ Ìèêðîïåðåìåííîñòü â OB-çâåçäàõ +2
Ä. Õîõîë Ñëîâàêèÿ Ñïåêòðû êàðëèêîâûõ íîâûõ 2 +2
Ê. Öâèíö Áåëüãèÿ Ìîëîäûå çâåçäû â NGC 2264 4
×àíä Õàì Èíäèÿ Àáñîðáöèè â íàïðàâëåíèè áëàçàðîâ 2
Å.Ë. ×åíöîâ ÑÀÎ ÐÀÍ Çâåçäû â àññîöèàöèè Ser OB1 2
À.Ì. ×åðåïàùóê ÃÀÈØ Êèíåìàòèêà äèñêîâ è ÿäåðíûå îáðàçîâàíèÿ 4 +4
À.È. Øàïîâàëîâà ÑÀÎ ÐÀÍ Ñïåêòðîïîëÿðèìåòðèÿ AGN 1 +2
Ì.Å. Øàðèíà ÑÀÎ ÐÀÍ Êîñìîëîãèÿ ñ êàðëèêîâûìè ãàëàêòèêàìè 2
Ð.Â. Þäèí ÃÀÎ ÐÀÍ Ìàãíèòíîå ïîëå ñèñòåìû HESS J0632+057 +1
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Table 5: List of observational programs in 2015.

Applicant's name
Coutry,
Institute Program title Nights I+II

(from 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 SAI 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)

S.N. Fabrika SAO RAS
Massive stars in nearby galaxies 3 (1)
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. Ivanova Ukraine Churyumov{Gerasimenko comet +2
E.N. Kanev INASAN Radial velocities of cepheides 2 (1.5)

I.D. Karachentsev SAO RAS
Dwarf galaxies in the CVnI cloud 5
New dwarf galaxies in Local Volume +2

A.V. Kasparova SAI MSU Edge-on galaxies 2 +3
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 �eld of T Tau stars 2 +2
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 �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 SPbSU 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 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 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.I. Shapovalova SAO RAS AGN spectropolarimetry 1 +2
M.E. Sharina SAO RAS Cosmology with dwarf galaxies 2
O.K. Silchenko SAI 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 SAI 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 ÷àñîâ (íåèñïðàâíîñòü ñâåòîïðèåìíîé àïïàðà-
òóðû, îòêàç àâòîìàòèêè çàáðàëà è ïðèâîäà çåíèòíîé
îñè ÁÒÀ);

2015: 18 ÷àñîâ (íåèñïðàâíîñòü ñâåòîïðèåìíîé àïïà-
ðàòóðû, íåèñïðàâíîñòü ñèñòåìû ìàñëîïèòàíèÿ).

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).

ÌÎÄÅÐÍÈÇÀÖÈß ÊÎÌÏËÅÊÑÀ
ÁÒÀ

UPGRADE OF BTA COMPLEX

ÐÀÁÎÒÛ ÏÎ ÐÅÊÎÍÑÒÐÓÊÖÈÈ
ÏÅÐÂÎÃÎ ÃËÀÂÍÎÃÎ ÇÅÐÊÀËÀ ÁÒÀ

Â 2015 ã. ïðîäîëæåí ñîïðîâîäèòåëüíûé êîíòðîëü
è àíàëèç ðàáîò ïî ðåêîíñòðóêöèè ðàáî÷åé ïîâåðõíî-
ñòè ïåðâîãî ãëàâíîãî çåðêàëà (ÃÇ) ÁÒÀ, âûïîëíÿå-
ìûõ â öåõó Ëûòêàðèíñêîãî çàâîäà îïòè÷åñêîãî ñòåê-
ëà (ËÇÎÑ). Ê íàñòîÿùåìó âðåìåíè çàâåðøåí ýòàï ðà-
áîò ïî ôîðìîîáðàçîâàíèþ ðàáî÷åé ïîâåðõíîñòè ãëàâ-
íîãî çåðêàëà. Âåäóòñÿ ïîëèðîâî÷íûå ðàáîòû ñ ïðè-
ìåíåíèåì ìàëîãî ïîëèðîâàëüíîãî êðóãà äèàìåòðîì
500 ìì. Öåëüþ äàííûõ ðàáîò ÿâëÿåòñÿ ñãëàæèâàíèå
ðàáî÷åé ïîâåðõíîñòè çåðêàëà è äîâåäåíèå åå äî êà÷å-
ñòâà, îïðåäåëÿåìîãî òåõíè÷åñêèì çàäàíèåì. Ñ êîíöà
îêòÿáðÿ 2015 ã. çåðêàëî íà ýòàïå êîíòðîëÿ âûñòàâëÿ-
åòñÿ ñ ó÷åòîì åãî öåíòðà ìàññ. Èñïðàâëåí âîçíèêøèé
àñòèãìàòèçì. Íà ðèñ. 9 ïðåäñòàâëåíû ðåçóëüòàòû êîí-
òðîëÿ ïîâåðõíîñòè ÃÇ âûïîëíåííûå â öåõó ËÇÎÑ ê
íà÷àëó äåêàáðÿ 2015 ã. Àíàëèç ðåçóëüòàòîâ êîíòðîëÿ
ïîêàçàë ñðåäíþþ îøèáêó ïîâåðõíîñòè RMS = 1 :7� ,
ïîëíûé ðàçìàõ îøèáîê âîëíîâîãî ôðîíòà ñîñòàâëÿ-
åò P � V = 13� .

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. 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 errorRMS = 1 :7� .
The total range of wavefront errors is P � V = 13� .

Ðèñ. 9: Èíòåðôåðîãðàììà (ñëåâà) è âîññòàíîâëåííàÿ êàðòà (ñïðàâà) âîëíîâîãî ôðîíòà ïîâåðõíîñòè ïåð-
âîãî ãëàâíîãî çåðêàëà ÁÒÀ, ïîëó÷åííàÿ ïî ðåçóëüòàòàì êîíòðîëÿ â öåõó ËÇÎÑ ê íà÷àëó äåêàáðÿ 2015 ã.

Fig. 9: Interferogram (left) and reconstructed map (right) of wavefront from the �rst BTA primary mirror surface,
obtained as a result of control in the LZOS workshop at the beginning of December 2015.
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Êîíòðîëü êà÷åñòâà ïîâåðõíîñòè ÃÇ

Çàâåðøåíà ðàáîòà ïî ñîçäàíèþ ñèñòåìû êîíòðî-
ëÿ êà÷åñòâà ïîâåðõíîñòè ãëàâíîãî çåðêàëà ÁÒÀ äëÿ
åãî ïðèåìà íà ìåñòå óñòàíîâêè òåëåñêîïà. Ñèñòåìà
èñïîëüçóåòñÿ äëÿ êîíòðîëÿ îøèáîê òîðöåâûõ è ðà-
äèàëüíûõ ðàçãðóçîê çåðêàëà, õàðàêòåðèñòèê äâèæå-
íèÿ âîçäóøíûõ ïîòîêîâ â ïîäêóïîëüíîì ïðîñòðàí-
ñòâå áàøíè ÁÒÀ è îïòèìèçàöèè âûáîðà íàáëþäàòåëü-
íûõ ìåòîäèê ñ èñïîëüçîâàíèåì àäàïòèâíûõ îïòè÷å-
ñêèõ ñèñòåì. Íà ðèñ. 10 ïðåäñòàâëåíû ðåçóëüòàòû âû-
ïîëíåííîãî êîíòðîëÿ êà÷åñòâà ïîâåðõíîñòè ãëàâíîãî
çåðêàëà ÁÒÀ 4 èþëÿ 2015 ã.

Äëÿ àâòîìàòèçàöèè íàáëþäåíèé âî âðåìÿ ïðîôè-
ëàêòèêè ÁÒÀ ðàçðàáîòàí èíòåðôåéñ êîìàíäíîé ñòðî-
êè, ïîçâîëÿþùèé çàäàâàòü ñöåíàðèè ðàáîòû òåëåñêî-
ïà. Êðîìå òîãî, ðàçðàáîòàí ìîäóëü óïðàâëåíèÿ òåëå-
ñêîïîì èç âèðòóàëüíîãî ïëàíåòàðèÿ Stellarium, óïðî-
ùàþùèé âûáîð îäèíî÷íûõ îïîðíûõ çâåçä äëÿ êîí-
òðîëÿ ôîðìû ïîâåðõíîñòè ãëàâíîãî çåðêàëà.

Í.Â. Áîðèñîâ, Ý.Â. Åìåëüÿíîâ, Ò.À. Ôàòõóë-
ëèí, Â.Ñ. Øåðãèí.

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 �nished. 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.
10 presents the results of BTA primary mirror surface
quality control ful�lled 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 simpli�es
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

Ðèñ. 10: Êîíòðîëü êà÷åñòâà ïîâåðõíîñòè ÃÇ ÁÒÀ ìåòîäîì Øàêà�Ãàðòìàíà 4 èþëÿ 2015 ã.

Fig. 10: Shack{Hartmann control of the BTA primary mirror surface on th e 4-th of July 2015.

Ïåðåàëþìèíèðîâàíèå ÃÇ ÁÒÀ

Â èþëå 2015 ã. íà ÁÒÀ ïðîâîäèëàñü ïëàíîâàÿ ðàáî-
òà ïî ïåðåàëþìèíèðîâàíèþ Ãëàâíîãî çåðêàëà. Âïåð-
âûå â èñòîðèè òåëåñêîïà ðàáîòà áûëà âûïîëíåíà áåç
ïðèâëå÷åíèÿ âíåøíèõ ñïåöèàëèñòîâ èñêëþ÷èòåëüíî
ñèëàìè ÑÝÊ ÁÒÀ.

BTA PM realuminizing

In July 2015 the scheduled work on the realminizing
of the BTA primary mirror was ful�lled. For the �rst
time in the telescope's history, the procedure was carried
out exclusively by e�orts of BTA Maintenance Service
without involving external specialists.
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Áûë âûïîëíåí öèêë èçìåðåíèé êà÷åñòâà îòðàæà-
þùåãî ïîêðûòèÿ çåðêàëà äî ïåðåàëþìèíèðîâàíèÿ è
ïîñëå. Ðåçóëüòàòû èçìåðåíèé ïðåäñòàâëåíû íà ðèñ.11.
Áëàãîäàðÿ âíåäðåíèþ â ðàáîòó øèðîêîäèàïàçîííîãî
ðåôëåêòîìåòðà CT7 ïðîèçâîäñòâà Otto Pregizer Optik
(Áåëüãèÿ), ñòàë âîçìîæíûì êîíòðîëü êîýôôèöèåí-
òîâ îòðàæåíèÿ ãëàâíîãî çåðêàëà ÁÒÀ â äèàïàçîíå
äëèí âîëí 365�920 íì (ïîêàçàí íà ðèñ. ñïðàâà).

A cycle of measurements of the mirror's reective
coating quality was made before and after realuminizing.
The measurement results are presented in Fig. 11. The
implementation of the wide-range reectometer CT7 man-
ufactured by Otto Pregizer Optik (Belgium) made it pos-
sible to control the reection coe�cients of the BTA pri-
mary mirror in the range of 365{920 nm (shown at the
right of Fig. 11).

Ðèñ. 11: Ðåçóëüòàòû èçìåðåíèé êîýôôèöèåíòîâ îòðàæåíèÿ ãëàâíîãî çåðêàëà ÁÒÀ äî è ïîñëå ïåðåàëþìè-
íèðîâàíèÿ.

Fig. 11: Measurement results for the BTA primary mirror reection coe�cients before and after aluminizing.

Òåìïåðàòóðíûå ðåæèìû ÃÇ

Âûïîëíåí àíàëèç òåìïåðàòóðíûõ äàííûõ ïîäêó-
ïîëüíîãî ïðîñòðàíñòâà è âíåøíåé ñðåäû, ïîëó÷åí-
íûõ ñ ïîìîùüþ ñèñòåì òåìïåðàòóðíîãî ìîíèòîðèí-
ãà ãëàâíîãî çåðêàëà ÁÒÀ â ïåðèîä ñ 2009 ïî 2013 ãã.
Ðàññìîòðåíû ôàêòîðû, âëèÿþùèå íà âîçíèêíîâåíèå
ìèêðîòóðáóëåíòíîñòåé â ïðèçåðêàëüíîì ñëîå âîçäó-
õà è âíóòðè ïîäêóïîëüíîãî ïðîñòðàíñòâà, èçìåíåíèå
ôîêóñíîãî ðàññòîÿíèÿ òåëåñêîïà ñ òåìïåðàòóðîé åãî
êîíñòðóêöèé, èçìåíåíèå êà÷åñòâà èçîáðàæåíèÿ èç-çà
òåìïåðàòóðíûõ ãðàäèåíòîâ â îáúåìå ãëàâíîãî çåðêà-
ëà ÁÒÀ. Ðàññìîòðåíû èñïîëüçóåìûå â ðàçëè÷íûõ îá-
ñåðâàòîðèÿõ ìåòîäû ñíèæåíèÿ âëèÿíèÿ ìèêðîòóðáó-
ëåíòíîñòåé. Ñôîðìóëèðîâàíû ïðåäëîæåíèÿ ïî óëó÷-
øåíèþ ðàáîòàþùåé â íûíåøíåå âðåìÿ ñèñòåìû òåì-
ïåðàòóðíîãî ìîíèòîðèíãà, à òàêæå ñèñòåìû àâòîìà-
òè÷åñêîé ðåãóëèðîâêè ôîêóñíîãî ðàññòîÿíèÿ òåëåñêî-
ïà äëÿ êîìïåíñàöèè òåïëîâîãî ¾óõîäà¿ ôîêóñà âî
âðåìÿ íàáëþäåíèé.

Ý.Â. Åìåëüÿíîâ. 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 a�ecting 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 inuence 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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ÎÁÙÈÉ ÀÐÕÈÂ ÍÀÁËÞÄÀÒÅËÜÍÛÕ
ÄÀÍÍÛÕ

Â ñòðóêòóðó îáùåãî àðõèâà äîáàâëåíû íîâûå ëî-
êàëüíûå àðõèâû íàáëþäàòåëüíûõ äàííûõ ñ ôîòî-
ìåòðà è ñïåêòðîãðàôà UAGS òåëåñêîïà Öåéññ�1000.
Èõ ìàññîâîå ïåðåôîðìàòèðîâàíèå ïðîèçâåäåíî ñ ïî-
ìîùüþ ïðîãðàììû êîððåêöèè FITS-çàãîëîâêîâ, ìî-
äåðíèçèðîâàííîé äëÿ ïîòîêîâîé îáðàáîòêè ôàéëîâ.
Â ñâÿçè ñ ýòèì ìîäåðíèçèðîâàí âåá-èíòåðôåéñ èí-
ôîðìàöèîííîé ñèñòåìû, à òàêæå ñêðèïò äëÿ àâòî-
ìàòèçèðîâàííîãî âíåñåíèÿ äàííûõ â àðõèâíóþ ñè-
ñòåìó. Ïî ýòèì àðõèâàì, à òàêæå àðõèâàì íàáëþäà-
òåëüíûõ äàííûõ ñ ìíîãîðåæèìíîãî ôîêàëüíîãî ðå-
äóêòîðà SCORPIO äëÿ 219 òûñÿ÷ ôàéëîâ âûïîëíå-
íà êîððåêöèÿ FITS-çàãîëîâêîâ. Äëÿ ïðÿìûõ ñíèìêîâ
òàêæå âûïîëíåíà êîîðäèíàòíàÿ ïðèâÿçêà. Îðãàíè-
çîâàíî àâòîìàòè÷åñêîå êîïèðîâàíèå àðõèâíûõ è ñè-
ñòåìíûõ äàííûõ OASIS (Observation Archive Search
Information System) â îòêàçîóñòîé÷èâûé ïóë ïî ðàñ-
ïèñàíèþ.

Î.Ï. Æåëåíêîâà, Ò.À. Ïëÿñêèíà, Ã.À. Ìàëü-
êîâà, Â.Ñ. Øåðãèí.

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

ÑÎÇÄÀÍÈÅ ÍÎÂÎÉ ËÈÍÈÈ ÑÂßÇÈ
ÍÍÏ�ÂÍÏ

Â 2015 ã. ïðîëîæåíà íîâàÿ âîëîêîííî-îïòè÷åñêàÿ
ëèíèÿ ñâÿçè, ñîåäèíÿþùàÿ íèæíþþ (ÍÍÏ) è âåðõ-
íþþ (ÂÍÏ) íàó÷íûå ïëîùàäêè. Ðàáîòû âûïîëíÿ-
ëèñü ïðè ôèíàíñîâîé ïîääåðæêå Ìèíîáðíàóêè Ðîñ-
ñèè â ðàìêàõ ïðîåêòà ¾Ïîääåðæêà è ðàçâèòèå óíè-
êàëüíûõ íàó÷íûõ óñòàíîâîê¿. Ñóùåñòâóþùàÿ ëèíèÿ
èìåëà ñóùåñòâåííûé ïðîöåíò èçíîñà, ïðàêòè÷åñêè èñ-
÷åðïàâ ðåçåðâíûå êàíàëû. Â ñòðîé ââåäåíî 24 êàíà-
ëà ñâÿçè. Ïðåäïîëàãàåìàÿ ïðîïóñêíàÿ ñïîñîáíîñòü �
1 Ãáèò/êàíàë, â äàëüíåéøåì ïëàíèðóåòñÿ äåñÿòè-
êðàòíîå óâåëè÷åíèå ïðîïóñêíîé ñïîñîáíîñòè. Èñïîë-
íèòåëü ðàáîò � îòäåë èíôîðìàòèêè.

CREATION OF A NEW LSS{USS
COMMUNICATION LINE

In 2015 a new �ber-optic communication line con-
necting the Upper (USS) and Lower Scienti�c 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 Scienti�c 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.

ÌÀËÛÅ ÒÅËÅÑÊÎÏÛ
Â 2015 ã. íà 1-ì òåëåñêîïå Öåéññ�1000 âûïîëíÿ-

ëîñü 17 ïðîãðàìì. Ñðåäíÿÿ ïðîäîëæèòåëüíîñòü îä-
íîé ïðîãðàììû ñîñòàâèëà 18 íî÷åé.

Íàèáîëüøåé ïîïóëÿðíîñòüþ ïîëüçóþòñÿ íàáëþäå-
íèÿ ñ èñïîëüçîâàíèåì ÏÇÑ-ôîòîìåòðà. Â 2015 ã. ïîä
ýòè íàáëþäåíèÿ áûëî âûäåëåíî íàèáîëüøåå êîëè÷å-
ñòâî âðåìåíè � 185 íî÷åé. Íàèáîëåå äëèòåëüíûìè è
ðåçóëüòàòèâíûìè ïðîãðàììàìè ïî ðåçóëüòàòàì ãîäà
áûëè:
32 íî÷è � îïòè÷åñêèé ìîíèòîðèíã àêòèâíûõ ÿäåð
ãàëàêòèê (À.Í. Áóðåíêîâ);

31 íî÷ü � ìíîãîïîëîñíûé ìîíèòîðèíã âñïûøêè
áëàçàðà 3C345 (Î.È. Ñïèðèäîíîâà);

22 íî÷è � ôîòîìåòðèÿ ìàññèâíûõ ñâåðõíîâûõ
(À.Ñ. Ìîñêâèòèí).

Ñâåòîñèëüíûé ñïåêòðîãðàô óìåðåííîãî ðàçðåøå-
íèÿ UAGS èñïîëüçîâàëñÿ â 2015 ã. íà ïðîòÿæåíèè

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.I. 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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96 íî÷åé. Íàèáîëåå ïðîäîëæèòåëüíûå ïðîãðàììû ñ
íàáëþäåíèÿìè íà ñïåêòðîãðàôå:
30 íî÷åé � ñïåêòðàëüíûé ìîíèòîðèíã AGN
(À.Í. Áóðåíêîâ);

18 íî÷åé � ìîíèòîðèíã CI Cam (Å.À. Áàðñóêîâà);
12 íî÷åé � ïîèñê ìàãíèòíûõ çâåçä (Ã.À. ×óíòîíîâ).

Ðàñïîëîæåííûé â ôîêóñå êóäå ýøåëëå�
ñïåêòðîìåòð CEGS â 2015 ã. èñïîëüçîâàëñÿ íà
ïðîòÿæåíèè 63 íî÷åé. Íàèáîëåå äëèòåëüíûå íàáëþ-
äåíèÿ íà íåì âåëèñü ïî ïðîãðàììàì:
35 íî÷åé � ñïåêòðîñêîïèÿ ÎÂÀ çâåçä (À. Ðçàåâ);
28 íî÷åé � èññëåäîâàíèå ïåðåìåííîñòè ìàãíèòíûõ
ïîëåé ïåêóëÿðíûõ çâåçä (Â.Ä. Áû÷êîâ).

Íà ïðîôèëàêòèêó òåëåñêîïà áûëî çàòðà÷åíî 189 ÷à-
ñîâ íàáëþäàòåëüíîãî âðåìåíè.

Í.Â. Áîðèñîâ, ñåêðåòàðü ïðîãðàììíîãî êîìèòåòà
òåëåñêîïà Öåéññ�1000.

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, the Secretary of the Zeiss{1000 Pro-
gram Committee.

Ðèñ. 12: Êîíöåíòðàöèÿ ýíåðãèè â êðóãå äî (ñëåâà) è ïîñëå (ñïðàâà) þñòèðîâêè îïòèêè òåëåñêîïà Öåéññ�
1000.

Fig. 12: Encircled energy before (left) and after (right) alignment of the Zeiss{1000 telescope optics.

ÞÑÒÈÐÎÂÊÀ ÎÏÒÈ×ÅÑÊÎÉ ÑÈÑÒÅÌÛ
ÒÅËÅÑÊÎÏÀ ÖÅÉÑÑ�1000

Ê 2015 ã. âðåìÿ ýêñïëóàòàöèè 1-ìåòðîâîãî îïòè÷å-
ñêîãî òåëåñêîïà Öåéññ�1000 ñîñòàâèëî 26 ëåò. Ïîìèìî
ìîäåðíèçàöèè ñèñòåìû óïðàâëåíèÿ, íåîáõîäèìîé ïî
ïðîøåñòâèè òàêîãî áîëüøîãî ñðîêà, â åãî îïòè÷åñêèõ
óçëàõ òàêæå íàêîïèëèñü îøèáêè, òðåáóþùèå ïðîâå-
äåíèÿ êà÷åñòâåííîé þñòèðîâêè. Äëÿ ïîëó÷åíèÿ îáú-
åêòèâíûõ ðåçóëüòàòîâ, ñïîñîáíûõ îáëåã÷èòü þñòèðîâ-
êó òåëåñêîïà, áûëî ïðåäëîæåíî èñïîëüçîâàòü ìåòîä
Øàêà�Ãàðòìàíà.

Ïîñëå àíàëèçà êà÷åñòâà âîëíîâîãî ôðîíòà â ôî-
êóñå Êàññåãðåíà è þñòèðîâêè îïòè÷åñêèõ óçëîâ ïîëó-
÷åíû ñëåäóþùèå âûâîäû.

� Îïòè÷åñêàÿ ñèñòåìà òåëåñêîïà Öåéññ�1000 ÑÀÎ
ÐÀÍ íàõîäèòñÿ â õîðîøåì ñîñòîÿíèè.

� Êà÷åñòâî îïòèêè ïðè íàáëþäåíèÿõ â ôîêóñå Êàññå-
ãðåíà áëèçêî ê äèôðàêöèîííîìó. Çà âû÷åòîì îñòà-
òî÷íûõ îøèáîê þñòèðîâêè è ìåõàíè÷åñêèõ îøèáîê
ðàçãðóçîê, èòîãîâàÿ îøèáêà âîëíîâîãî ôðîíòà íå
ïðåâûøàåò �= 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:

� 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.
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� Ðàçãðóçêè ãëàâíîãî èëè âòîðè÷íîãî çåðêàëà (ðàçäå-
ëèòü èõ íå ïðåäñòàâëÿåòñÿ âîçìîæíûì â ñèëó îñî-
áåííîñòåé ìåòîäà àíàëèçà) âûçûâàþò ðÿä îøèáîê
ôðîíòà (äî � 0:15� ). Ýòè àáåððàöèè ñëàáî çàâèñÿò
îò âûñîòû è íå ÿâëÿþòñÿ êðèòè÷åñêèìè.

� Â öåëîì âñÿ îïòèêî-ìåõàíè÷åñêàÿ ñèñòåìà ïîçâîëÿ-
åò ïîëó÷èòü êà÷åñòâî èçîáðàæåíèé ïîðÿäêà 0:005 ïî
óðîâíþ 80% ýíåðãèè (ñì. ðèñ. 12).

Ïðîäîëæåíà îïûòíàÿ ýêñïëóàòàöèÿ íîâîé ÀÑÓ
òåëåñêîïà Öåéññ�1000 â ðåæèìå óäàëåííîãî äîñòó-
ïà. Ïðîèçâåäåíî îáó÷åíèå àñòðîíîìîâ-íàáëþäàòåëåé.
Á�oëüøàÿ ÷àñòü íàáëþäåíèé âåëàñü èç ïîìåùåíèÿ ëà-
áîðàòîðíîãî êîðïóñà ÑÀÎ. Ñåðüåçíûõ îòêàçîâ íîâîé
ñèñòåìû óïðàâëåíèÿ íå çàôèêñèðîâàíî, ñèñòåìà ãà-
ðàíòèðîâàííîãî ýíåðãîñíàáæåíèÿ òåëåñêîïà îòðàáî-
òàëà âñå îòêëþ÷åíèÿ ýëåêòðîýíåðãèè â øòàòíîì ðå-
æèìå. Ðàçðàáîòàíû íîâûå ñåòåâûå èíòåðôåéñû äëÿ
íàáëþäàòåëÿ è êîíòðîëÿ óñòðîéñòâ òåëåñêîïà.

Ñ.Â. Äðàáåê, Â.Â. Êîìàðîâ, Â.Ñ. Øåðãèí.

� 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 0:005 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

ÌÎÄÅÐÍÈÇÀÖÈß ÒÅËÅÑÊÎÏÀ
ÁÞÐÀÊÀÍÑÊÎÉ ÎÁÑÅÐÂÀÒÎÐÈÈ

Çàâåðøåíà ðàáîòà ïî ìîäåðíèçàöèè 1-ì òåëåñêî-
ïà Øìèäòà (ñì. ðèñ. 13) Áþðàêàíñêîé àñòðîôèçè÷å-
ñêîé îáñåðâàòîðèè (ÍÀÍ, Àðìåíèÿ). Ñîçäàíà íîâàÿ
ñèñòåìà óïðàâëåíèÿ òåëåñêîïîì, â ôîêóñå òåëåñêîïà
óñòàíîâëåí ÏÇÑ-äåòåêòîð ( 4kk ïèêñ, øóì ñ÷èòûâàíèÿ
11 å, ðàçìåð ïèêñåëà 9 ìêì ( 0:0089), ïîëå çðåíèÿ îêî-
ëî 1 êâ. ãðàäóñà) ñ æèäêîñòíûì îõëàæäåíèåì, íà-
áîðîì èç 21 ñðåäíåïîëîñíîãî ôèëüòðà, 5 øèðîêîïî-
ëîñíûõ ôèëüòðîâ è 3 óçêîïîëîñíûõ ôèëüòðîâ. Ïîëó-
÷åíû ïåðâûå ñíèìêè. Ðåçóëüòàòû äîëîæåíû íà ìåæ-
äóíàðîäíîé êîíôåðåíöèè ¾Íàñòîÿùåå è áóäóùåå ìà-
ëûõ è ñðåäíèõ òåëåñêîïîâ¿ SMT-2015, 19�22 ñåíòÿáðÿ
2015 ã., Íèæíèé Àðõûç.

Ñ.Í. Äîäîíîâ , Â.Ë. Àôàíàñüåâ , Â.Ð. Àìèðõà-
íÿí , Ò.À. Ìîâñåñÿí, Ñ.Ê. Áàëàÿí, Â.Â. Ãàáðèåëÿí.

UPGRADING A TELESCOPE OF
BYURAKAN OBSERVATORY

The work on upgrading the 1-m Schmidt telescope
(Fig. 13) of Byurakan Astrophysical Observatory (NAS
of Armenia) was completed. A new telescope control
system was created. A CCD detector (4kk pixels, the
reading noise 11 e, the pixel size 9 microns (0:0089), 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.

ÌÅÒÎÄÛ ÍÀÁËÞÄÅÍÈÉ
ÐÀÁÎÒÛ ÑÎ SCORPIO-2

Ðàçðàáîòàíû íîâûå àëãîðèòìû îáðàáîòêè äàí-
íûõ íàáëþäåíèé ñî ñêàíèðóþùèì èíòåðôåðîìåò-
ðîì Ôàáðè�Ïåðî (ÈÔÏ), ïîçâîëÿþùèå êîððåêòíî
ðàññ÷èòûâàòü øêàëó äëèí âîëí ïðè çíà÷èòåëüíûõ
âçàèìíûõ ñìåùåíèÿ èçó÷àåìûõ îáúåêòîâ íà èíòåð-
ôåðîãðàììàõ. Ïðîâåäåíî èññëåäîâàíèå ïàðàìåòðîâ
ñêàíèðóþùèõ ÈÔÏ, èñïîëüçóþùèõñÿ äëÿ íàáëþäå-
íèé â ñîñòàâå ìíîãîðåæèìíîãî ðåäóêòîðà ñâåòîñèëû
SCORPIO-2.

Ðàçðàáîòàíà íîâàÿ òåõíîëîãèÿ ðàññòàíîâêè ñâå-
òîâîäîâ áëîêà èíòåãðàëüíî-ïîëåâîé ñïåêòðîñêîïèè
(ÈÏÑ) SCORPIO-2. Èññëåäîâàíû ãíóòèÿ ñïåêòðî-
ãðàôà íà ðàçëè÷íûõ çåíèòíûõ ðàññòîÿíèÿõ (ìåíüøå
5 ìêì íà z < 50� ) è îïðåäåëåíà åãî ïîëíàÿ êâàíòîâàÿ

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 onz < 50� ) , and
its total quantum e�ciency in the IFS mode was deter-



ÎÒ×ÅÒ ÑÀÎ ÐÀÍ 2015 SAO RAS REPORT 31

Ðèñ. 13: Îáùèé âèä 1-ì òåëåñêîïà Øìèäòà Áþðà-
êàíñêîé àñòðîôèçè÷åñêîé îáñåðâàòîðèè (ÍÀÍ Àð-
ìåíèè).

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

ýôôåêòèâíîñòü ( � 20� 25%) â ðåæèìå ÈÏÑ. Ðàçðàáî-
òàíà ìåòîäèêà ðåäóêöèè äàííûõ ÈÏÑ.

Ðàññ÷èòàí, èçãîòîâëåí è âíåäðåí â íàáëþäåíèÿ àíà-
ëèçàòîð ïîëÿðèçàöèè äëÿ îäíîâðåìåííîãî èçìåðåíèÿ
òðåõ ïàðàìåòðîâ Ñòîêñà ( I; Q; U ). Ðàçðàáîòàíà è èñ-
ïûòàíà ìåòîäèêà íàáëþäåíèé ñ íîâûì àíàëèçàòîðîì
ïî èçìåðåíèþ êðóãîâîé ïîëÿðèçàöèè.

Ðàçðàáîòàíî ïðîãðàììíîå îáåñïå÷åíèå äëÿ ôîòî-
ìåòðè÷åñêîé êàëèáðîâêè ÏÇÑ òåëåâèçèîííîãî ïîä-
ñìîòðà SCORPIO-2. Â óñëîâèÿõ íàáëþäåíèé â íîÿáðå
2015 ã. íà ÁÒÀ ïðè õîðîøåé ïðîçðà÷íîñòè áûë íà-
êîïëåí è îáðàáîòàí ðÿä ñíèìêîâ ãèäèðóþùèõ çâåçä
â äèàïàçîíå 13m � 18:m 5. Ïðåäåëüíûå çâåçäíûå âåëè-
÷èíû äëÿ îòíîøåíèÿ S=N = 1 ; 3; 5 ñîñòàâëÿþò ñîîò-
âåòñòâåííî 19:m 2, 17:m 8, 17:m 3 â ïîëîñå R. Îïðåäåëåíû
íóëü-ïóíêòû ôîòîìåòðè÷åñêîé êàëèáðîâêè äëÿ îáîèõ
ñâåòîâîäîâ ïëàòôîðìû-àäàïòåðà.

Â.Ë. Àôàíàñüåâ, À.Â. Ìîèñååâ, Ð.È. Óêëåèí,
Î.Â. Åãîðîâ .

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 13m {18:m 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:m 2, 17:m 8,
17:m 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.I. Uklein,
O.V. Egorov.

ÓÑÒÐÎÉÑÒÂÎ ÄËß ÏÎÇÈÖÈÎÍÍÎÉ
ÊÀËÈÁÐÎÂÊÈ ÑÏÅÊÒÐÎÂ

Îäíèì èç ðàñïðîñòðàíåííûõ ìåòîäîâ òî÷íîãî
îïðåäåëåíèÿ ëó÷åâûõ ñêîðîñòåé ÿâëÿåòñÿ äâóõâîëî-
êîííûé ìåòîä îäíîâðåìåííîé ðåãèñòðàöèè ñïåêòðà
çâåçäû è ëèíåé÷àòîãî ñïåêòðà êàëèáðîâêè. Ïðè ýòîì
ñëåäóåò ñîáëþäàòü óñëîâèÿ: à) îäèíàêîâîãî çàïîëíå-
íèÿ îïòèêè ñïåêòðîãðàôà èçëó÷åíèåì çâåçäû è ñïåê-
òðà êàëèáðîâêè, á) ðàâåíñòâà èíòåíñèâíîñòåé îáîèõ

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;
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ñïåêòðîâ, â) ñíèæåíèÿ âêëàäà ñâåòîâûõ ïîìåõ îò ÿð-
êèõ ëèíèé ñïåêòðà êàëèáðîâêè (áëèêè ðàçëè÷íîãî
ïðîèñõîæäåíèÿ è ðàññåÿííûé ñâåò).

Äëÿ âûðàâíèâàíèÿ èíòåíñèâíîñòåé îïîðíîãî ñïåê-
òðà ðàçðàáîòàíî óñòðîéñòâî ïîäãîòîâêè ñïåêòðà ñðàâ-
íåíèÿ, ïðåäñòàâëÿþùåå ñîáîé âñïîìîãàòåëüíûé àâòî-
êîëëèìàöèîííûé ñïåêòðîãðàô. Â ôîêàëüíîé ïîâåðõ-
íîñòè ñïåêòðîãðàôà óñòàíîâëåíà ìàñêà, îñëàáëÿþùàÿ
èíòåíñèâíîñòü ÿðêèõ ëèíèé èíåðòíîãî ãàçà, êîòîðûì
çàïîëíåíà êîëáà ëàìïû ñ ïîëûì êàòîäîì (ËÏÊ). Ïî-
ñëå ôèëüòðàöèè ÿðêèõ ëèíèé ïðîøåäøèé ñêâîçü ìàñ-
êó ñâåò ñîáèðàåòñÿ ëèíçîé-êîëëåêòîðîì íà òîðåö îïòî-
âîëîêíà, ïîäàþùåãî ñâåò â îñíîâíîé àñòðîíîìè÷åñêèé
ñïåêòðîãðàô. Êðîìå òîãî, óñòðîéñòâî îñíàùåíî íà-
áîðîì íåéòðàëüíûõ ôèëüòðîâ, îñëàáëÿþùèõ ñïåêòð
ñðàâíåíèÿ äî óðîâíÿ, çàâèñÿùåãî îò âðåìåíè ýêñïî-
çèöèè ñïåêòðà çâåçäû.

Ãåîìåòðè÷åñêàÿ èäåíòè÷íîñòü çàïîëíåíèÿ îïòèêè
ñïåêòðîãðàôà ñâåòîì çâåçäû è êàëèáðîâêè îáåñïå÷è-
âàåòñÿ ñïåöèàëüíîé îïòè÷åñêîé ñèñòåìîé, ñîãëàñóþ-
ùåé âûõîäû îïòè÷åñêèõ âîëîêîí ñ àïåðòóðîé ïåðâîãî
êîëëèìàòîðà îñíîâíîãî ñïåêòðîãðàôà. Ñïîñîá ðåàëè-
çîâàí íà îïûòíîé óñòàíîâêå, ïðåäíàçíà÷åííîé äëÿ ðà-
áîòû ñ îïòîâîëîêîííûì ñïåêòðîãðàôîì 1-ìåòðîâîãî
òåëåñêîïà ÑÀÎ. Óïðàâëåíèå óñòàíîâêîé èíòåãðèðî-
âàíî â ñèñòåìó óïðàâëåíèÿ îïòîâîëîêîííûì ñïåêòðî-
ãðàôîì.

Â.Å. Ïàí÷óê, Ã.Â. ßêîïîâ, Ì.Â. Þøêèí. Ïà-
òåíò RU 2572460 C2 îò 30.09.2014.

c) 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 �lls the bulb of a hollow-cathode lamp (HCL).
After �ltering 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.

ÊÎÌÏËÅÊÑ SPECKLE

Â 2015 ã. çàâåðøåíà ìîäåðíèçàöèÿ ñïåêë-èíòåðôå-
ðîìåòðà äëÿ ïåðâè÷íîãî ôîêóñà ÁÒÀ (ñì. ðèñ. 14).
Ïðåæäå âñåãî èçìåíåíèÿ êîñíóëèñü äåòåêòîðà äëÿ
ðåãèñòðàöèè èçîáðàæåíèé ñ êîðîòêèìè ýêñïîçèöèÿ-
ìè. Â ñèñòåìå óñòàíîâëåíà íîâàÿ EMCCD-êàìåðà òè-
ïà iXon Ultra DU-897-CS0 ïðîèçâîäñòâà êîìïàíèè
Andor. Ïî ñðàâíåíèþ ñî ñâåòîïðèåìíèêîì, ïðèìåíÿâ-
øèìñÿ ðàíåå, îíà îáëàäàåò áîëåå âûñîêèì áûñòðîäåé-
ñòâèåì (äî 57 êàäðîâ/ñåê) è ìåíüøèì òåìíîâûì òî-
êîì ( < 0:0001ýë/ýëåìåíò/ñåê). Äèíàìè÷åñêèé äèàïà-
çîí ÀÖÏ êàìåðû ðàñøèðåí äî 16 ðàçðÿäîâ ïðè âñåõ
âîçìîæíûõ ñêîðîñòÿõ ñ÷èòûâàíèÿ. Êðîìå òîãî, ïî-
ÿâèëàñü âîçìîæíîñòü îïòèìèçàöèè CIC-øóìà ( Clock
Induced Charge) ïîñðåäñòâîì èçìåíåíèÿ ñêîðîñòè âåð-
òèêàëüíîãî ïåðåíîñà è íàïðÿæåíèÿ òàêòèðîâàíèÿ.
Ïðè ìàêñèìàëüíîé òàêòîâîé ÷àñòîòå 17 ÌÃö è ñêî-
ðîñòè âåðòèêàëüíîãî ïåðåíîñà â ìàòðèöå 0:5ìêñ äàí-
íûé ïàðàìåòð íå ïðåâûøàåò 0:001ñîáûòèÿ/ýëåìåíò.
Â êàìåðå èñïîëüçóåòñÿ ìàòðèöà ñ îáðàòíîé çàñâåòêîé
òèïà CCD97 (E2V) ôîðìàòîì 512� 512ýëåìåíòîâ ðàç-
ìåðîì 16� 16ìêì è îáùåé ñâåòî÷óâñòâèòåëüíîé îáëà-
ñòüþ 8:2� 8:2ìì ( 7000). Ìàòðèöà ïðè ðàáîòå îõëàæäà-
åòñÿ äî � 70� C, ÷òî ïîääåðæèâàåò ìèíèìàëüíîå çíà-
÷åíèå òåìíîâîãî òîêà äëÿ âûáðàííûõ çíà÷åíèé ýêñ-
ïîçèöèé ( 5 � 50ìñ).

Áëàãîäàðÿ ïðèìåíåíèþ êîìïüþòåðà â èíäóñòðè-
àëüíîì èñïîëíåíèè NISE-2100 êîìïàíèè Nexcom ñ ðàñ-

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 0:5 microsec, this
parameter does not exceed 0:001 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 8:2 � 8:2 mm (7000) 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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Ðèñ. 14: Ñïåêë�èíòåðôåðîìåòð ïåðâè÷íîãî ôîêóñà ÁÒÀ.

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

øèðåííûì äèàïàçîíîì òåìïåðàòóð ýêñïëóàòàöèè óäà-
ëîñü ñêîìïîíîâàòü âñå óçëû ñïåêë-èíòåðôåðîìåòðà
íåïîñðåäñòâåííî â êàáèíå ïåðâè÷íîãî ôîêóñà òåëå-
ñêîïà. Ïðè ýòîì îòïàëà íåîáõîäèìîñòü â ðàçìåùåíèè
÷àñòè îáîðóäîâàíèÿ â àïïàðàòíîé êîìíàòå òåëåñêîïà,
êîììóòàöèè ýòîãî îáîðóäîâàíèÿ ïîñðåäñòâîì îïòîâî-
ëîêîííûõ ëèíèé, à òàêæå íàõîæäåíèè ïåðñîíàëà íà
òåëåñêîïå âî âðåìÿ íàáëþäåíèé. Êðîìå òîãî, íàëè÷èå
ðÿäîì ñ êîìïüþòåðîì íàêîïèòåëÿ SSD ñ åìêîñòüþ
256 ÃÁ è èíòåðôåéñîì USB-3 ïîçâîëèëî çàïèñûâàòü
äàííûå íà äèñê, ìèíóÿ ÎÇÓ êîìïüþòåðà, ÷òî, â ñâîþ
î÷åðåäü, ñóùåñòâåííî ñîêðàùàåò ïðîöåññ ïåðåçàïèñè
äàííûõ âî âðåìÿ íàáëþäåíèé.

À.Ô. Ìàêñèìîâ

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

ØÈÐÎÊÎÓÃÎËÜÍÀß
ÌÎÍÈÒÎÐÈÍÃÎÂÀß ÑÈÑÒÅÌÀ

Áûëî ïðîâåäåíî èçó÷åíèå ðàçëè÷íûõ àñïåêòîâ
ïðîáëåìû àâòîìàòè÷åñêîé ìíîãîïîëîñíîé (BVR) ôî-
òîìåòðèè áîëüøèõ (100 êâ.ãðàäóñîâ) ó÷àñòêîâ íåáåñ-
íîé ñôåðû, ðåãèñòðèðóåìûõ ïðè íàáëþäåíèÿõ ñ
9-êàíàëüíîé ìîíèòîðèíãîâîé ñèñòåìîé Mini-Mega
TORTORA (ÌÌÒ-9, ñì. îò÷åò ÑÀÎ ÐÀÍ 2014,
ñòð. 35). Ïîìèìî ïðîâåäåíèÿ ìîíèòîðèíãà âûñî-
êîãî âðåìåííîãî ðàçðåøåíèÿ, ýòà ñèñòåìà ðåãóëÿð-
íî ïîëó÷àåò ¾ãëóáîêèå¿ ñíèìêè ñ ýêñïîçèöèåé 60 ñ,
ïðåäíàçíà÷åííûå äëÿ ïîèñêà è èçó÷åíèÿ äîëãîâðå-
ìåííîé ïåðåìåííîñòè âñåõ äîñòóïíûõ äëÿ íàáëþäå-

WIDE-ANGLE MONITORING SYSTEM

We studied di�erent 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 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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íèÿ îáúåêòîâ, à òàêæå ïîèñêà òðàíçèåíòíûõ ñîáû-
òèé, â òîì ÷èñëå òðàíçèòîâ ïëàíåò ó áåëûõ êàð-
ëèêîâ. Ïðåäâàðèòåëüíûé àíàëèç ïîêàçûâàåò, ÷òî
ïðè òàêèõ ýêñïîçèöèÿõ îáíàðóæèâàþòñÿ îáúåêòû
âïëîòü äî 14m � 14:m 5 (â V-ïîëîñå). Áûë ðàçâèò ïîä-
õîä, îñíîâàííûé íà ïðåäâàðèòåëüíîì îïðåäåëåíèè
ïðîñòðàíñòâåííî-çàâèñèìîé ôóíêöèè ðàññåÿíèÿ òî÷-
êè (ÔÐÒ) ñèñòåìû íà îñíîâå àíàëèçèðóåìîãî èçîá-
ðàæåíèÿ. Ýêñïåðèìåíòàëüíàÿ âåðñèÿ ïðîãðàììû ïîç-
âîëèëà îáðàáàòûâàòü ýòîò îáúåì äàííûõ çà 10 ìè-
íóò ñ òî÷íîñòüþ ôîòîìåòðèè îò 0:m 05 äî 0:m 2 â ïîëî-
ñå V. Ïëàíèðóåòñÿ óëó÷øåíèå ýòèõ õàðàêòåðèñòèê â
íåñêîëüêî ðàç.

Ã.Ì. Áåñêèí, Ñ.Â. Êàðïîâ, è äð. Baltic Astronomy,
24, 100 (2015).

such exposures the objects up to 14m {14:m 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:m 05 to 0:m 2 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).

ÌÅÒÎÄ ÎÁÍÀÐÓÆÅÍÈß ÑÏÅÊÒÐÎÂ
ÝÊÇÎÏËÀÍÅÒ

Ðàçðàáîòàíà è ïðîòåñòèðîâàíà íîâàÿ ìåòîäèêà
ñïåêòðàëüíîãî äåòåêòèðîâàíèÿ ñâåòà ðîäèòåëüñêèõ
çâåçä, îòðàæåííîãî îò èõ ýêçîïëàíåò. Ìåòîä îñíîâàí
íà àíàëèçå äèíàìè÷åñêèõ ñïåêòðîâ, êîòîðûé ïîçâî-
ëÿåò ïîëó÷èòü îñòàòî÷íûå ñïåêòðû çà âû÷åòîì ñïåê-
òðà ðîäèòåëüñêîé çâåçäû ñ âûñîêèì îòíîøåíèåì ñèã-
íàë/øóì. Ýòè îñòàòî÷íûå ñïåêòðû ñîäåðæàò èíôîð-
ìàöèþ îá îòðàæåííîì îò ýêçîïëàíåòû ñâåòå è î
åå àëüáåäî. Ïîëó÷åíà ñåðèÿ èç íåñêîëüêèõ äåñÿòêîâ
ñïåêòðîâ óìåðåííîãî ñïåêòðàëüíîãî ðàçðåøåíèÿ îò
ðîäèòåëüñêîé çâåçäû HD 189733. Îòäåëüíûå ñïåêòðû
èìåþò âûñîêîå îòíîøåíèå ñèãíàë/øóì ( � 700) è ïî-
êðûâàþò çíà÷èòåëüíóþ ÷àñòü îðáèòàëüíîãî ïåðèîäà.
Èññëåäîâàíèå äèíàìè÷åñêèõ ñïåêòðîâ ñ õàðàêòåðíûì
çíà÷åíèåì 5 � 10� 4 â êà÷åñòâå ïðåäåëà äåòåêòèðîâà-
íèÿ íå âûÿâèëî ÿâíûõ ñëåäîâ ïðèñóòñòâèÿ ñâåòà ðî-
äèòåëüñêîé çâåçäû, îòðàæåííîãî îò ïëàíåòû.

Ã.Ã. Âàëÿâèí, Ä.Ð. Ãàäåëüøèí, À.Î. Ãðàóæà-
íèíà è äð. Ast.Bull., 70 (4), 466 (2015).

EXOPLANET SPECTRA DETECTION
METHOD

A new method for spectral detection of light from
host stars reected 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 reected 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 reected
from the planet.

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

ÐÀÇÐÀÁÎÒÊÀ ÊÐÈÎÑÒÀÒÈÐÎÂÀÍÍÛÕ
ÄÅÒÅÊÒÎÐÎÂ ÍÀ ÎÑÍÎÂÅ ÏÇÑ

Ëàáîðàòîðèÿ ïåðñïåêòèâíûõ ðàçðàáîòîê ïðîäîë-
æàåò ñîâåðøåíñòâîâàíèå ñèñòåì ñáîðà äàííûõ ñ ÏÇÑ-
ìàòðèö íîâîãî ïîêîëåíèÿ. Â 2015 ã. ëàáîðàòîðèåé èç-
ãîòîâëåíû:

� ÏÇÑ-ñèñòåìà íà îñíîâå ÏÇÑ ìàòðèöû ôîðìàòà
2 � 4:6êïèêñåë ñ àçîòíûì êðèîñòàòîì;

� êîíòðîëëåð äëÿ ñèñòåìû ðåãèñòðàöèè íà îñíîâå
ÈÊ-äåòåêòîðà HAWAII ôîðìàòà 1 � 1êïèêñåë;

� ìàòðè÷íûå ÏÇÑ-ñèñòåìû äëÿ Íàó÷íî�ïðîèçâîä-
ñòâåííîé êîðïîðàöèè ¾Ñèñòåìû ïðåöèçèîííîãî
ïðèáîðîñòðîåíèÿ¿, Èíñòèòóòà ñîëíå÷íî�çåìíûõ
ñâÿçåé ÑÎ ÐÀÍ (òåëåñêîï ÀÇÒ�33ÂÌ);

� êðèîñòàòèðîâàííàÿ ÏÇÑ-ñèñòåìà íà îñíîâå ÏÇÑ
ìàòðèöû ôîðìàòà 2� 2êïèêñåë äëÿ ÁÀÎ ÍÀÍ Àð-
ìåíèè.

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 � 1 kpixels;

� matrix CCD systems for Scienti�c 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� 2 kpixels for Byurakan Astrophysical Observa-
tory of Armenian NAS).
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Çàâåðøåíà ðàçðàáîòêà ðàáî÷åé êîíñòðóêòîðñêîé
äîêóìåíòàöèè ìîäóëüíîãî ðàñøèðÿåìîãî óíèâåð-
ñàëüíîãî ÏÇÑ-êîíòðîëëåðà ïÿòîãî ïîêîëåíèÿ òèïà
DINACON V (DSP Based Intelligent Array Controller V).
ÏÇÑ-êîíòðîëëåð ïðåäíàçíà÷åí äëÿ èñïîëüçîâàíèÿ â
ìîäåðíèçèðóåìûõ ÏÇÑ-ñèñòåìàõ 6-ì òåëåñêîïà è ïåð-
ñïåêòèâíûõ øèðîêîóãîëüíûõ òåëåñêîïîâ. Íà îñíî-
âå ðàçðàáîòàííîé ðàáî÷åé êîíñòðóêòîðñêîé äîêóìåí-
òàöèè çàêàí÷èâàåòñÿ èçãîòîâëåíèå ïåðâîãî îïûòíîãî
îáðàçöà ÏÇÑ-ñèñòåìû íà îñíîâå äåòåêòîðà èçîáðàæå-
íèé (ôîòîïðèåìíèêà) CCD261�84 2048� 4104ïèêñåë
(e2v technologies, Âåëèêîáðèòàíèÿ).

Äëÿ îáåñïå÷åíèÿ ðàáîòû ÏÇÑ-ñèñòåìû ðàçðàáî-
òàí êîìïëåêñ óïðàâëÿþùåãî ïðîãðàììíîãî îáåñïå÷å-
íèÿ, êîòîðûé âêëþ÷àåò êàê âñòðîåííîå ÏÎ êàìåðíîé
ýëåêòðîíèêè, òàê è ÏÎ óïðàâëÿþùåãî êîìïüþòåðà.
ÏÎ ïîçâîëÿåò âûïîëíÿòü ñëåäóþùèå çàäà÷è: çàäà-
âàòü ýëåêòðè÷åñêèå ðåæèìû è âðåìåíí �ûå ðàçâåðòêè
óïðàâëÿþùèõ ñèãíàëîâ ôîòîïðèåìíèêà è îñóùåñòâ-
ëÿòü èõ òåëåìåòðèþ, çàäàâàòü ðåæèìû íàêîïëåíèÿ è
ñ÷èòûâàíèÿ êàäðîâ, ïðèíèìàòü ïîòîê âèäåîäàííûõ,
âèçóàëèçèðîâàòü èõ è çàïèñûâàòü íà íîñèòåëè äàí-
íûõ.

Â.È. Àðäèëàíîâ, È.Â. Àôàíàñüåâà, À.À. Áî-
ðèñåíêî, À.Í. Áîðèñåíêî, Í.Ã. Èâàùåíêî,
Ñ.Â. Ìàðêåëîâ, Ã.Ø. Ìèòèàíè, Â.À. Ìóðçèí,
Ì.À. Ïðèòû÷åíêî.

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


