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METO/Ibl HABJIIOJAEHUWI

KOMIIVIEKC AIIITAPATYPbBI MAHUS

B 2002 r. npogomkuioch COBEpLUICHCTBOBAHUE Pa3-
paboTtaHHOW paHee B JTAOOPATOPUH PEISATHBUCTCKOU
acTpo(pM3WKH CBETONPHEMHOHN ammapaTypsl. Tak, B
COCTaB HaOJIOAATEIBHOTO KOMILIEKCA OblIa BKIIOUE-
Ha riao0anbpHasg HaBuramuonHas cucrema GPS, nanum-
caHa TIporpaMma  yIpaBieHHS  (OTOMETPOM—
MOJSIPUMETPOM, TIepepadoTaHa IporpamMMa mHpueMa
HaOII0JaTENbHEIX JTaHHBIX, OOLEIUHSIOMmAs B cebe
BO3MOKHOCTH Tiporpamm padotsl ¢ KU/l u TV—-CCD
MOJICMOTPOM, o0ecreunBaromas 0ojiee  BBICOKYIO
CKOPOCTh NpHEMa HaOJIONATEIbHBIX TaHHBIX U MH-
HUMAaJIbHBI BPEMEHHOH IIPOMEKYTOK MEXAYy HX
HOPLUUSAMH.

[lo pesynbraram wucClEAOBaHUI KOOPAWHATHO—
qyBcTBUTENbHOTO fertekropa (KY/I), usroroBneHHo-
ro Ha ocHoBe TpyOku [-11, npoOHas skcruryaranus
Kotoporo Havanach B 2001 r., OblIM BBIOpaHbI Tapa-
METpBI paclpe/ieeHus HaNpsDKeHUH Ha 3JIeKTpoax,
MIO3BOJIMBILHE MTOJHATH MOYTH B /1B Pa3a €ro KBaH-
TOBYI0 3¢ (eKTUBHOCTh. BrIpaboTaHBI clemyromme
PEKOMEHAAINH K KOHCTPYKIIMH HOBOTO JIETEKTOPA:

e IpHUMEHEHHE “CHHEro” KaToja;

e 3aMEHa BXOJHOTO OIITOBOJOKOHHOIO JHCKa
Ha yBHOJIEBOE CTEKJIO;

e  yMEHBILICHHE 3a30pa MEXAY JJIEKTPOJaMH —
KBaJIpaHTaMH KOJIJIEKTOPa;

e  yBEIHMYCHHE PACCTOSHHMS OT IOCICAHEH MUK-
POKaHAIILHOW IUTACTUHEI 10 INIOCKOCTH KOJUICKTOPA.

Ha ocHoBe momy4eHHOro omnbITa ObLIA H3rOTOBIE-

Ha HOBas TpyOKa, CO3JaH M OTJaXeH Ooyee coBep-
IIEHHBIN BapUaHT KOOPAUHATHO-YYBCTBUTCIILHOT'O
nerekropa. OH uMeeT 0ojiee BBICOKYIO UyBCTBHUTEIb-
HOCTb U CYIIECTBEHHO MEHBIIINE HEOHOPOIHOCTH.

I'M. Becxun, B.I". /lebyp, B.JI. I[Inoxomuuyenko

SQHIEJUIE CIHEKTPOI'PA® BBICOKOI'O
PA3PEIIEHUS B ®OKYCE H-2 BTA (H3C)

B 2002 r. 6pun nccnenoBaHsl (GpoTOMETpUUECKHE H
TIO3UIIOHHBIE XapaKTEPUCTHKU KBapIEBOI'O JIIEIUIe
cnekrporpadha HOC ¢ marpuneit I13C xommaecTBoM
anemeHToB 2048x2048, mpenocraBnennoit O6cepra-
TOPUH BO BPEMEHHOE IOJIb30BAHHE YHHUBEPCUTETOM
r.¥Yoncana (IIserust). Beutn pa3paboTansl ¥ BBee-
HBI B OKCIUTyaTalMIo0 pe3aTes U300pakeHus1, B MOJI-
TOpa pa3a MOBBIMIAIOUINE CIIEKTPAILHOE pa3pelieHHe
(mocturayto 3nadenue R = 80000) u Ha ofHY 3BE3]-
HYIO BEJIMYHMHY — CBETOCWIIy 1O IMOTOKy. [l obOpa-
OOTKH 3IIeIIe—CHEKTPOB, IOJYYEHHBIX C IPHMEHE-
HUEM pe3aTelnieil m300paxeHns, pa3paboTaH criernma-
JIU3UPOBAHHBIN AITOPUTM 00paOOTKH.

B.E. Ianuyx, B.I. Kuouxkosa, M.B. FOwxun,
C.B. Epmaxos, H.J[. Haiioenos coemecmno ¢
H.E. ITuckynosvim (Ynncana, [lseyus)

OBSERVATIONAL METHODS

THE INSTRUMENTAL COMPLEX MANIA

In 2002 the upgrading of the light detectors previ-
ously developed in the relativistic astrophysics labo-
ratory was continued. For example, a global naviga-
tion system GPS was incorporated in the observa-
tional complex, a program of control of the photome-
ter—polarimeter was written, the program of reception
of observational data, which united the capabilities of
the programs of working with the CSD and TV-CCD
guide, was revised. The program ensured a higher
rate of observational data acquisition and a minimum
time interval between their portions.

Using the results of examination of the coordinate-
sensitive detector (CSD) made on the basis of the
tube I-11, the trial operation of which was started in
2001, the parameters of distribution of voltage on the
electrodes were selected. These parameters made it
possible to make the efficiency of the detector nearly
twice as high. The following recommendations con-
cerning the design of the new detector were worked
out:

e use of the “blue” cathode;

e replacement of the input optofiber disk by
uviol glass;

e reduction of the gap between the electrodes —
the collector quadrants;

e increase in the distance from the last micro-
channel plate to the collector plane.

Relying on experience, a new tube was made, a re-
fined version of the coordinate-sensitive detector was
created and adjusted. It has higher sensitivity and
significantly diminished inhomogeneities.

G.M. Beskin, V.G. Debur, V.L. Plokhotnichenko.

HIGH RESOLUTION ECHELLE SPECTRO-
GRAPH AT THE BTA N-2 FOCUS (NES)

In 2002 photometric and positional characteristics of
the quartz echelle spectrograph NES with a CCD of
2048x2048 pixels made available to the Observatory
by the University of Uppsala (Sweden) for provi-
sional use were investigated. Image slicers exceeding
the spectral resolution by a factor of 1.5 (the value
R =80000 was achieved) and the optical efficiency
by one stellar magnitude were developed and put into
operation. A specialized reduction algorithm was
worked out for processing echelle spectra obtained
with the use of the image slicers.

V.E. Panchuk, V.G. Klochkova, M.V. Yushkin,
S.V. Ermakov, I.D. Naidenov in collaboration with
N.E. Piskunov (Uppsala, Sweden)
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HCHIBITAHUSA II3C-MATPHUIIbI EEV42-40
HA O3CII BTA

B niepuog ¢ 23 mo 28 okts6ps 2002 1. Ha OCHOBHOM
3Be3MHOM crekTporpade BTA Obuim mpoBeneHbI
npoOHble HaOMoneHus ¢ ucnosb3oBaHueM [13C—
Matpuisl EEV42-40 ¢ 2048x2048 »nementos. HMc-
noJib30Bajlachk 2-s1 Kamepa crekrporpada, pasperie-
Hue 15000 npu wupune wenu 0.5". s pazgenenus
KpPAacHOTO M CHHEr0 HOPAAKOB AW(PAKIHOHHOW pe-
IIETKH TPUMEHSUICS KPOCC—IHCIEPCOp, YTO IO3BO-
JUII0 HAaOIIOAaTh OJHOBPEMEHHO KPACHYIO M CHHIOIO
obnacts crekrpa. HYacTh CHEKTPOB MONy4YeHA C MPH-
MEHEHHEM aHalIn3aTopa Kpyropoil noysipusauuu. 13-
3a MOTOHBIX YCIOBUH YAal0oCh MPOBECTH HAOJIOJIE-
HUSI 110 HECKOJIBKO 4acOB B T€YEHHUE YEThIpEeX HOYeH
npu n3obpaxeHusx He mydme 4". TlomydeHo okoi0
20 creKTpoB cpemHero kKadectBa. B wacTtHOCTH, TO-
JIy4E€HBI CIIEKTPHI CIEIYIOMNX 00bEKTOB!

e HD 10780, 5.6", cnexrpanbHbii kmacc KO,
BpEMs IKCIO3WLHUK 5 MHH, Ka4eCTBO H300paKeHUS
4", criektpasibHass o6yacth 6400 A, OTHOIIIEHHE CHT-
Hay/ym 570;

o AP 149, 11.8", cnekrpansubiii kimacc GS,
BpeMsi dKkcro3uiuu 30 MUH, Ka4eCTBO M300pakeHHUs
4", cnektpanpHast 0bnacte 6400 A, OTHOIIICHUE CHT-
Hay/mym 80;

e a Per, 1.8", cnekrpansubiii knace F5, criekrp
MOJy4eH C aHAIM3aTOpOM KpPYroBOW MOJSPH3ALNH,
BpEMS IKCIO3MLIUKM | MHH, Ka4eCTBO H300pakeHHS
Ooxee 5", cnekrpanpHble obmactu 4500 m 6800 A,
OTHOUICHHE CUTHAI/IIYM (IJ1s1 KayKI0H MOJISPU3aLIH)
coctapisier 340 B cuneii u 580 B kxpacHoO# 00sacTsX.
[Tpu ciiokeHuH MOJNSIPU3AMHA CUTHAI/IIYM COOTBET-
ctBeHHO 480 u §820.

[IpremHuKk moKa3bIBacT Oojiee BBICOKYIO 3(]dek-
TUBHOCTh TO cpaBHeHHWIO ¢ cuctemoit 1040x1160
3JIEMEHTOB KaK 10 PErHCTPHPYEMOMY CHEKTPAIbHO-
My auamna3ony (250 B cuneit u 350 A B KpacHO# 00-
JIaCTH), Tak ¥ 10 3((HEKTHUBHOCTH HAKOTLICHHUS.

OO6Hapy>KEeHbI TaK)Ke HEJOCTATKHU:

e pe3KHWd 3aBaJl MHTCHCHBHOCTH CIIEKTpa Ha
KpasX MaTpHLbl, BEI3BAHHBI BUHBETUPOBAHHUEM CBe-
TOBOTO ITyYKa Ha BXOJHOM OKHE KpHocTarta (Ipooie-
Ma yCTpaHEeHa IOocie HabIIoIaTeIFHOTO CeTa);

e B KpacHOW 00NacTH CHEKTpa HaOJII0JAIOTCS
UHTepQepeHIMOHHbIe MoJockl. HabmroneHus mnoka-
3bIBAIOT, YTO OHM HAYMHAIOT NPOSBIATHCA C JUIMHEI
BOJIHBI OKOJI0 6000 A M MPeACTaBIsIOT CEPhE3HYIO
MOMexy JIsl HaOJIIoIeHUH B KPacHO#l 00acTH crek-
Tpa.

/1.0. Kyopseyes, I A. Yynmonos, rabopamopust nep-
CNEeKMUBHBIX pazpadbomox

TESTS OF THE CCD EEV42-40 ON THE BTA
MSS

During the period 2002 October 23 to 28 trial obser-
vations with the CCD EEV42-40 of 2048x2048 pix-
els were made with the BTA Main Stellar Spectro-
graph. The second camera of the spectrograph was
used, the resolution was 15000 with a slit width of
0.5". To separate the red and blue spectral orders of
the diffraction grating, a cross—dispersor was used,
which made it possible to observe the red and blue
regions of the spectrum simultaneously. Part of the
spectra was obtained with the use of the circular po-
larization analyzer. Due to bad weather conditions,
we could manage to observe for only a few hours
during four nights at a seeing no better than 4". About
20 spectra of medium quality were obtained. In par-
ticular, the spectra of the following objects were
taken:

e HD 10780, 5.6", spectral class K0, exposure
time 5 min, seeing 4", spectral region 6400 A, signal-
to-noise ratio 570;

e AP 149, 11.8", spectral class G8, exposure
time 30 min, seeing 4", spectral region 6400 A, sig-
nal/noise ratio 80;

e o Per, 1.8, spectral class F5, the spectrum
was obtained with the circular polarization analyzer,
exposure time 1 min, seeing above 5", spectral re-
gions 4500 and 6800 A, signal/noise ratio (for either
polarization) 340 in the blue and 580 in the red re-
gions. When adding polarizations, the signal/noise is
480 and 820, respectively.

The detector shows a higher efficiency as com-
pared to the system of 1040x1160 pixels both in the
spectral range recorded (250 in the blue and 350 A in
the red region) and in the efficiency of acquisition.

Disadvantages were also found:

e sharp drop of the spectrum intensity at the
edges of the matrix caused by vignetting of the light
beam in the input window of the cryostat (the disad-
vantage was removed after the observing run);

e interference bands are observed in the red re-
gion of the spectrum. The observations show that
they begin to appear from a wavelength of about
6000 A and are a serious hindrance to observations in
the red spectrum region.

D.O. Kudryavtsev, G.A. Chountonov, Advanced De-
sign Laboratory
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®OTOMETPHYECKHE HABJIOAEHUSA HA
HEUCC-1000 C TIPUMEHEHUEM II3C-
MATPHUIBI EEV42-40

DOTOMETPUYECKHE HCCIEIOBAHUS Ha TEJECKOIe
Ieiicc—1000 ¢ ucnonb3oBanueM [13C—cucrembl Ha
6a3ze kpuctamia EEV42—40 semonnsuick B 2002 . B
TeueHue 3 HAOJIONATENBHBIX CETOB — B (eBpaje,
aBTyCTe U CeHTsO0pe.

Macmitab n3o0pakeHHss B KacCErpeHOBCKOM (o-
kyce Lleitcc—000 cocrausier 15.6"/MM, uTo mpu pas-
Mepe JJeMeHTa MaTtpuubl 13.5 MKM cocTaBiser
0.212"/a3nement. IlomHoe mone 3penus poromerpa —
7.2"'x 7.2'. Kak npaBuiio, pu KadecTBe N300paKeHNH
xyxe 1.5" TpUMEHATIOCH TMO3IEMEHTHOE CIIOKCHHE
(binning), natomee maciTa® BIBoe Hike. KBaHT
npeobpazoBanusa (ADU) cocrasmsn 2.1 €, 9To T0-
3BOJIIJIO TIONHOCTBIO peann30BaTh TUHAMUYECKHN
quana3zon gerexropa. IllyM cuuTelBaHMsI IIpU 3TOM
COCTaBJIsUT 4 €', YTO CYLIECTBEHHO HIKE CTATUCTUKU
OTCYETOB, CBSI3aHHOW C CUTHAJIOM OT (hOHa.

Ha puc. 8 npuBeneHs! nepBble CHUMKH, MOJyYeH-
Hple Ha Teneckone lleiicc—1000 ¢ ucnonb3o0BaHUEM
cucreMbl peructpaunu Ha 6aze CCD EEV42-40.
ITome Qoromerpuueckoro cranmapra NGC 4147
cHIUMaJock B pmibTpax R u I ¢ sxcnosumueit 5 MuH.
KauectBo m3obpaxennit — 1.4" (FWHM). Ilocme
MPOIIETypHl IEPBHYHON PEIyKIIMH MPAKTHYECKH BCE
HEOJHOPOJHOCTH NMPHUEMHUKA YCTPAaHEHBI, 33 MCKITO-
YeHHeM O0JIacTed B yriiax Kajpa.

Jannble, nonyueHHsle B Guibtpe I, nokasamu Ha-
JUYMe 3aMETHOT0 BKJIaJa OT WHTEp(EepeHINOHHBIX
M0JIOC, BO3HMKAIOIIMX NPU MHOTOKPATHBIX OTpa)e-
HHUSIX MOHOXPOMATHYECKOTO H3JIy4€HHS, KOTOPHIM
boraro cBeueHue (HOHA HOYHOrO HEOa, B TOHKOM
kpuctasuie. [lns ycrpanenus sroro s¢dexra HeoOxo-
JIUM TINATEIBHBIA yYeT KOHTPACTa SMUCCHOHHBIX JIH-
HUM W KOHTHHyyMa B m3nmydeHun (ona. Hamboiee
Pe3yIBTATUBHO CHCTEMa WCIIONB30BANACh IS perie-
HUS 33/a49, B KOTOPBIX TPeOOBajOCh IOCTHIKEHUE
MaKCHUMAaJIbHO OOJNBIIOrO MO 3pEHHs TENeCKoma U
HauBbICIIEH (OTOMETPUYECKON TOYHOCTH HAOIIOME-
Hui. Cpenu HUX:

e uccienoBaHue (OTOMETPUYECKON IepeMeH-
HOCTH SiIep aKTHBHBIX FJIAKTUK (IPOrpaMMa BbINOJ-
HseTCs Ha 1—M TellecKone B paMKaxX MEXAyHapOaHO-
TO MPOCKTa [0 MOHUTOPHHTY aKTHBHBIX SEP);

e u3yyeHHe Bapuanuii Oyiecka SPKUX paHouC-
TOYHHMKOB Ha KOPOTKOM IIKajie BpEMEHH (3asBUTEIIb —
axkagemuk H.C. Kapgames, AKL] ®UAH);

e OmnpeleTcHHE XapaKTEPUCTHK  HACEJCHUS
paccesHHBIX 3BE3IHBIX CKOIUICHHI (3asBUTENH —
E.B. I'mymxosa, TAWUII MI'Y);

®  U3y4YCHHUE CTPYKTYPHI U MOPGOJOTUU SPKHX
ranaktuk (3asButenb — O.K. Cunbuenko, ['AUII
MI'Y).

B.B. Bracwx, O.U. Cnupudonosa

PHOTOMETRIC OBSERVATIONS AT ZEISS-
1000 WITH THE USE OF THE CCD EEV42-40

Photometric investigations at the telescope Zeiss—
1000 with using a CCD system based on the crystal
EEV42-40 were carried out in 2002 during 3 observ-
ing runs, in February, August and September.

The scale of the image at the Cassegrain focus of
Zeiss—1000 is 15.6"/mm, which with a matrix pixel
of 13.5 um is 0.212"/pix. The total field of view of
the photometer is 7.2'x7.2'. Generally, at a seeing
worse than 1.5" pixel-by—pixel binning was applied
giving the scale twice as small. The analog-to-digit
unit (ADU) was 2.1 e’, which permitted the dynami-
cal range of the detector to be completely realized.
The read—out noise was 4e’, which is essentially
lower than the statistics of readings associated with
the background signal.

In Fig.8 we present the first images obtained at the
telescope Zeiss—1000 with using the recording sys-
tems based on the CCD EEV42-40. The field of the
photometric standard NGC 4147 was taken in the R
and I bands with an exposure of 5 min. The seeing
was 1.4" (FWHM). After the primary reduction, prac-
tically all inhomogeneities of the detector were
eliminated, but for the regions in the frame corners.

The data obtained in the I band showed the pre-
sence of a significant contribution from interference
bands arising from multiple reflections of mono-
chromatic radiation of the night sky background in
the thin crystal. To eliminate this effect, careful ac-
count of contrast of emission lines and the continuum
in the background radiation is needed. The system
was the most productive in performing the tasks in
which it was required to achieve the largest possible
field of view of the telescope and the highest photo-
metric accuracy of observations. Among them are the
following:

e investigation of photometric variability of
nuclei of active galaxies (the program is carried out at
the 1 m telescope within the framework of the
international project of monitoring of active nuclei);

e study of light variations of bright radio
sources on a short time scale (PI is academissian N.S.
Kardashev, ASC FIAN);

e  determination of characteristic distinctions
of open stellar clusters (PI is E.V. Glushkova, SAI
MSU);

e study of the structure and morphology of
bright galaxies (PI is O.K. Silchenko, SAI MSU).

V.V. Viasyuk, O.1. Spiridonova
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Puc. 8. Ilepsvie kadpwi, nonyuennvie na meneckone Lleticc—1000 18/19 ghespans 2002 . Ilone waposozo cxonie-
Huss NGC 4147 6 nonoce R (caesa) u nonoce I (cnpasa)

Fig.8. The first frames obtained at the Zeiss—1000 telescope on 2002 February 18/19. The field of the globular
cluster NGC 4147 in the R band (left—hand panel) and in the I band (right—hand panel).
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