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Pacronoxennsrii B (oKyce Kyde — dmeiie-
cnexkrpomerp CEGS B 2004 u 2005 rr. ucnoibszoBaics
Ha NpoTshKkeHuu 59 u 38 Houell COOTBETCTBEHHO.
Hanbonee murensHble HAOMIONEHAS HA HEM BEJIUCH IO
IIporpamMMaM:
® HCCIICZIOBAaHNE TEPEMEHHOCTH MArHUTHBIX IIOJIeH

neKysapHeIx 38e37 (B.Jl. berakor) — 36 HOUeH;
® CIeKTpaibHas TIePEMEHHOCTh O 3Be3n

(C.H. ®abpuka) — 23 HOUH.
H.B. bopucos, cekpemapb npocpamMmMHO20 KOMumema
meneckona Lleticc-1000

METO/Ibl HABJIIOJAEHUI

PA3SBUTHUE HMHWPOKOHNOJIBHBIX METOAOB
IIOUCKA OIITUYECKUX TPAH3UEHTOB

CosmectHo ¢ HUMIIIT 1 BonoHckuM yHUBEpCUTETOM
Co3/laHa HOBasg IIMPOKOINONbHAs Kamepa C BBICOKHM
BpeMeHHbIM pazpemienneM TORTORA (puc. 16). B
ormuuue oT npororuna FAVOR B Hell ucnonesyercs
3epKaJbHBIH ~ OOBEKTHB  AMAMETPOM 12cm  u
aBTOMarHueckas (QokycupoBka mepedbpoca JOIl —
TVCCD. Homas kamepa oOnamaer OOJBIINM ITOJIEM
3penus (okoyso 25°) W JIYYIIIEM TIPOCTPAHCTBEHHBIM
paszpemienneM. [IpeaycMoTpeH aBTOMAaTH4YECKUH BBIOOD
pexuma D0Ia u poxycupoBKH.

In 2004 and 2005 the echelle spectrometer CEGS
installed in the coude focus was used during 59 and 38
nights respectively.

The longest observations with it were by the following

programs:

o study of variability of magnetic field of peculiar
stars (V.D. Bychkov) — 36 nights;

e spectral variability of O stars (S.N. Fabrika) — 23
nights.

N.V. Borisov, secretary of the Program Committee of the

telescope Zeiss—1000

OBSERVATIONAL METHODS

DEVELOPMENT OF WIDE-FIELD METHODS OF
SEARCH FOR OPTICAL TRANSIENTS

A new wide-field camera with a high time resolution
TORTORA was produced in collaboration with Research
Institute Of Precesion Instrumentation and the University
of Bologna (Fig. 16). Unlike its prototype FAVOR, it
contains a mirror objective of diameter 12 cm and an
automatic focusing of the flip-over image intensifier —
TVCCD. The new camera has a wide field of view
(about 25°) and a better spatial resolution. An automatic
choice of the image intensifier mode and focusing are
provided for.

Puc. 16. Ilupoxononvnas kamepa 8vicoxoeo gpemennozo paspeuierusi TORTORA
Fig. 16. A wide-field camera of high time resolution TORTORA

OTOXIECTBIICHHE  IEPEeMEHHBIX  OOBEKTOB  Ha
kamepax FAVOR u TORTORA ocymectBisieTcs B

Identification of variable objects with the cameras
FAVOR and TORTORA is carried out in real time.
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peansHOM BpemeHH. B teuenue 0.4 cexyHns! (3 kanpa)
orpenessieTcs: OJIeCK W KOOPAWHATHI  ONTHYECKOTO
tpansuenTta (OT), mpoBoIUTCS MOUCK OOBEKTA C ITHMH
XapaKTepPUCTUKAMH B  KaTaJorax  BCIBIXMBAIOIINX
HUCTOYHUKOB M CIYTHHKOB M (OpMHpYeTCS KOI-
nHpeHTHQuKaTop 00bekTa. OT OTHOCHTCS K OMHOMY W3
4-x KJ1accoB — CIIyTHHK, METEOp, ACTPOHOMHYECKHH
0o0BEKT, HOBas BCIbBINIKA. B mocnegHem cirydae
nH(popManus IMepefacTcs B CETH, a B OCTalbHBIX — B
COOTBETCTBYIOIMEe paboune Katajoru. B Hacrosee
Bpemsi kommiekc FAVOR —-TORTORA paboraer B
CTaHAAPTHOM PEXUME.

I'. beckun, C. Kapnos coemecmno ¢ C. Bonoapem

(HHUUIIII) u Bononckum ynusepcumemom

HOBBIE PASPABOTKH II3C-KOHTPOJIVIEPOB

B naGoparopum  TepCHEKTHBHBIX  pa3paboOTOK
3aBEpILIEHO CO3A4aHUE JAByX HOBeIX THHOB II3C-
KOHTPOJUIEPOB TOCIIEAHETO IIOKOJIEHUSI W3 ceMelcTBa
DINACON (DSP based Intelligent Array Controller).
[MpuHOMOBI ~ TOCTPOCHMS ~ TaKMX  KOHTPOJIJIEPOB
OCHOBaHBl Ha MH(POBOI ONTUMAIBFHON (QHIBTpPAIIH
CUTHaja " KOPPEKLIUH HEITMHEHHOCTH "
HECTAOMILHOCTEH  MEPEeNaTOYHOW  XapaKTePUCTHKH
“sapsim - nU(POBBIE OTCUETHI” B PEAbHOM BPEMCHH
CUHUTHIBAHUS [13C-maTpurb. Taxkoit MMOXO.
obecrieunBaeT CHWKEHHE Lryma cunTbiBanus Ha 30-40%
10 CpaBHCHUIO C YKa3aHHbIM IMMPOU3BOUTCIICM,
¢doromerpudeckyro mnoBTopsiemocth He Xyxe 0.03% u
HenuHeiHocTh He Xxyxe 0.03% npu AIuTenbHBIX

HaOJIIOIEHUSX.

OnpIT SKcruryaranuu Ha Teneckomax CAO nByx
[I3C-cuctem ¢ kontpomrepamu DINACONI wm
Matpuamu  E2V CCD42-40 moxa3am, dTro OHH
00eceynBarT BBICOKYIO JIOJITOBPEMEHHYIO
CTa0MIIBHOCTh XapakTepucTuk. Hamu ObI mpou3sBeneH
MOHUTOPUHI  HECTAOMJIBHOCTH  CMEIIEHUS  «HYJISD»

cucremsl (bias) 3a 6 MecsileB padOTHI Ha 6-M TEJECKOIIe,
KoTOpas He mpeBbiciia 1 €. AHanu3 noseaeHus I13C-
cucteMbl 3a 2.5 roma, BbeimojHeHHbIH — B.JL
AcanacreBbIM, MOKa3aj, YTO pa3Max HECTaOMIBHOCTH
«HYJISD» TaKKe HE MpeBbIAeT 1 €, IIyM CUNMTHIBaHUS
Haxonurcs B mpernenax 1.7...2.0 € , HecTaOMIBHOCTH
temnepatypsl [I13C-matpumbt coctaBuna + 0.2 °C.
HoBble KOHTpOIEpB HMMEIOT MHOTOKAHAJIBHYIO
MHOTOIIPOIIECCOPHYIO apXUTEKTYpY, OCHOBaHHYIO Ha
nudpoBBIX CcHUTHATBHBIX Tporeccopax. DINACON II
SIBJISIETCS MOJepHU3annen DINACON I,
(YHKIHOHANBHBIE BO3MOXHOCTH KOTOPOT'O OIIMCAaHBI B
Otuere CAO 1999-2000, crtp. 30. DINACON II
NpeAHa3HaYeH MPEUMYIIECTBEHHO Uil paboThl ¢
kpynHopopmarHeiMu  [13C-nerexkTopamu ¢ GOJBIIMM
YHCIIOM BHJEOBBIX0J0B. OCHOBHAs 1IEJb - JOCTH)KEHHE
IIPEAEIbHO MaJIoro IIyMa CUMTHIBaHUS. B KoHTposutepe
MPUMEHEHBl 0oJiee  BBICOKONIPOM3BOAUTEIBHBIE  32-
paspsinabie mporeccopel ADSP-21161 s ynpasieHus
[N3C-matpumeit u oOpaboTku BuaeocwrHama. C
nomomnesio 14-paspsaaasix ALl ¢ gacroroit 25 MI1g
obecrieyuBaeTcsl IONydeHHE OONBIINX BBIOOPOK IpH

During 0.4 sec (3 images) luminosity and coordinates of
an optical transient (OT) are determined, the search of an
object with these parameters in catalogs of burst sources
and satellites is fulfilled, and an identifier code of the
object is formed. The OT belongs to one of four classes —
a satellite, a meteor, an astronomical object, a new burst.
In the latter case information goes to network, in other
cases — to corresponding work catalogs. At present the
complex FAVOR — TORTORA operates in a standard
mode.

G. Beskin, S. Karpov in collaboration with S. Bondar’
(IPIE) and the University of Bologna

NEW DEVELOPMENTS OF
CONTROLLERS

CCD

The Laboratory of Advanced Design completed
creation of two new types of the last generation CCD
controllers from the DINACON (DSP based Intelligent
Array Controller) class. Construction principles of such
controllers are based on digital optimal filtration of
signal and correction of non-linearity and an unstable
transfer characteristics “charge — digital readings” in real
time of CCD read-out. Such an approach guarantees a
read-out noise decrease of 30-40% in comparison to
what a producer indicates, a photometric repetition not
worse than 0.03% and non-linearity not worse than 0.3%
at long observations.

Operating experience of two CCDs with the
DINACON T controllers and E2V CCD42-40 arrays at
the SAO’s telescopes showed that they provide high
long-term stability of characteristics. We had monitored
instability of the system “zero” bias during 6 months of
operation at the 6 m telescope. It did not exceed 1 €.
Analysis of the CCD system behavior fulfilled by V.L.
Afanasiev during 2.5 years showed that the “zero”
instability amplitude also does not exceed 1 ¢, the read-
out noise is within 1.7...2.0 ¢, a CCD temperature
instability is = 0.2 °C.

New controllers have multi-channel multi-processor
architecture based on digital signal processors. The
DINACONII processor is a modernization of
DINACONI whose functional capabilities were
described in the SAO Report 1999-2000, p.30. The
DINACONII is predominantly destined for operation
with large CCD detectors with a big number of video
outputs. The prime objective is to achieve a limit low
read-out noise. To control CCD and to process a video
signal the more efficient 32-digit processors ADSP-
21161 are used in the controller. 14-digit 25-MHz ADCs
provide obtaining large samples in processing a single
pixel with re-discretization. The number of video
channels can reach 16. The maximum CCD read-out
frequency is 3 Mpixel/s per channel with a 16-digit
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o0paboTke  CHrHalma  eIMHWYHOIO  IHKCena  C
nepeauckperusauue. Yucno BugeokaHaioB — 10 16-Tu.
MakcumaneHasi yactota cuuTbiBaHUs [I3C-maTpuiibt
cocraBmsger 3 Mmukcen/c/kaHan ¢ 16-pa3psamHBIM
OUHAMUYEeCKAM auana3oHoM. C TpUMEHEHHEM TaKoro
KoHTpoiutepa wm3rotoBneHsl aBe [13C-cuctembr ¢
marpuriamu E2V CCD42-90 ¢ 2048 x 4608 mmkcenoB
(puc. 17). Ogaa U3 MaTpUIl UMEET TOHKYIO MOAJIOXKKY,
BTOpasi — BBICOKOPE3UCTHUBHYIO. BHeapenme 3Tux
CHCTEM Ha 6-M Teseckore OyneT BbinoiaHeHo B 2006 r.

ApxuTexTypa DINACON III CYILLECTBEHHO
OoTIMYaeTcss  OT  HpeAblqymux — BapuantoB.  OH
MIpeHa3HaueH B HIEpPBYIO ouepelb JUIst
BBICOKOCKOPOCTHOT'O CUNTHIBAHUS HEeOOJIBIINX
netekTopoB. B wactHocTH, 3TO MOTyT OBITHE I13C-
JNETeKTOpbl C BHYTPEHHUM YyCHJICHHEM, a TaKXke
JIETEKTOPHI JJIS 3a/1a4 PETHCTPALldi BOIHOBOTO (PpOHTA.
Bo3moxxHa pabota ¢ HH(QPAKPACHBIMH JICTEKTOPAMH.
KonTpomnep mo3BonsieT CUYUTHIBATE OJHOBPEMEHHO C
YETBIPEX BHIICOBBIXOJIOB CO CKOPOCThIO 10 16.5
Mnuukcen/c/kaHan ¢ 14-pa3psaHbiM  TUHAMAYCCKUM
Juana3zoHoM. Hapsigy ¢ 3TUM OH MOXET yNpaBisiTh U
6OJ'HJHJI/IMI/I ACTCKTOpaMM €  YHMCJIOM BBIXOAOB 10
4eTeIpeX, obecrieunBas 16-pa3psgHOe CUMTHIBAaHHE C
MaJIBIM IIIYMOM.

OcobeHHOCTh DINACON III - byHKIMH
(hopMHUpOBaHUS YIIPABISAIOMINX MOCIEI0BATEIEHOCTEH 1
uupoBoil 00pabOTKK CHTHalla BRIHECEHBI U3 KaMephl B
MOJyTTb CHCTEMHOTO KOHTPOJIIEpa, KOTOPHIH BBHITOIHECH
B BHUJE aJanTepa, BCTABISIEMOTO B CTAaHAAPTHYIO IINHY
PCI  ympaBmsromero  KommbpioTepa. OJTO  CTalio
BO3MOJXXHBIM 3a CYET KCIIOJIb30BaHUS OITOBOJIOKOHHOM
muann oz GigaSTaR 1.32 T'6ut/c, coeauustomei
KaMepy W CHCTeMHBIH KoHTpoiuiep. B pesynbrare
CYIIECTBEHHO COKpaTwicsi 0OBbEM 3JIEKTPOHHKH Ha
KaMepe, 4YTO YBEIMYMJIO HaJeKHOCTh CHCTEMBL. B
CHCTEMHOM KOHTpOJUIEpEe IMpHMEHEHa KOMOHMHAIMs M3
nByx mnpomeccopoB ADSP-21161 u  ADSP-BF535.
[lepBEIil BEHIMONHSAET 33aJaddl YIPABICHUS IETEKTOPOM,
BTOpOil 0OpabaThIBaeT IMU(PPOBONH CHTHAN M IEpenact
pe3yabpTaT HEMOCPEACTBEHHO B MAMSTHh YIPABIISIONIETO

KOMIIBIOTEpA.
Ha OCHOBE KOHTpOJuIepa DINACON III
paspabateiBactcss cucremMa ¢ [I3C-meTekTopoM €

BHYTpeHHUM ycuneHuemM E2V CCD97 512 x 512
MHUKCENIOB, KOTOPasi MO3BOJIUT JAOCTUYb SKBHBAJIEHTHOIO
[IyMa CUUTHIBAHMS 3HAUUTEIBHO MEHBbIIE | €.

C npUMeHEeHHEM HOBBIX KOHTPOJLIEPOB U3TOTOBIIECHBI
takxke Tpu I13C-cuctembl Ha pas3HBIX MaTpuuax i
IpyTUX 00CcepBaTOPHIA.

U.B. Agpanaceesa, B.H. Apounanos,
A.A. bopucenxo, H.I'. Usawenko,
C.B. Mapxenos

A.H. Bopucenko,
B.A. Myp3un,

dynamic range. Two CCD systems with E2V CCDA42-
90 of 2048 x 4608 pixels were produced with this
controller, Fig. 17). One of the CCDs has a thin
undercoat. The undercoat of the second CCD is high
resistive. These systems will be implemented at the 6 m
telescope in 2006.

The  DINACONII  controller  architecture
considerably differs from previous variants. It is meant
first of all for a high-speed read-out of small detectors.
In particular, these can be CCD detectors with internal
amplification and the detectors for tasks of registration
of wave front. A work with infrared detectors is
possible. The controller allows reading from four video
outputs simultaneously at a speed of up to 16.6 Mpixel/s
per channel with a 14-digit dynamic range. Besides, it
can control also big detectors with a number of outputs
up to four providing a 16-digit reading with a low noise.

A distinctive feature of the DINACON III controller
is the fact that the functions of forming control
sequences and digital processing of signal are removed
from a camera to a module of the system controller
which is produced as an adapter inserted into a standard
PCI bus of a control computer. It became possible due to
usage of the fiber-optic line GigaSTaR 1.32 Gbit/s
connecting the camera and the system controller. As a
result, the volume of electronics in the camera reduced
considerably what made the system more reliable. A
system of two processors ADSP-21161 and ADSP-
BF535 is applied in the system controller. The first
processor controls the detector, and the second one
processes a digital signal and transfers a result directly
to memory of the controlling computer.

On a basis of the controller DINACON III a system
with a CCD detector with internal amplification E2V
CCD97 512 x 512 pixels is being developed which will
allow us achieving an equivalent read-out noise of much
less than 1 e

Three CCD systems with different CCDs with
application of the new controllers were also produced
for other observatories.

LV. Afanasieva, V.1 Ardilanov,
A.A. Borisenko, N.G. Ivaschenko,
S.V. Markelov

A.N. Borisenko,
V.A. Murzin,
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Puc.17. I[I13C-kamepa ¢ mampuyei CCD42-90
Fig.17. The CCD camera with CCD42-90

HNPUMEHEHHUE VPH-PEHIETOK JJIsA
CIIEKTPOCKOIIMHA CO SCORPIO

Panee CHEKTpaJbHbIC HaOJII0IeHUS c
yHuBepcasibHbIM  mpubopom  SCORPIO  na BTA

MPOBOAMINCH C TIOMOIIBIO IPO3PAaYHBIX PELIETOK C
npoUIMPOBAHHBIM LITPUXOM C IUIOTHOCTBIO LITPUXOB
or 300 mo 1200 Ha MM, MpEICTaBIAIOIINX COOOM
PEIUTMKN C Hape3HBIX PEMIeTOK, M3roToBIeHBIX B ['OU
nm. CHU. Basunosa (C.-IlerepOypr). Ilpum pabore c
9TUMHM  pelIeTKaMH  MaKCHMajbHas  KBaHTOBas
s¢pdekruBHocTs cucrembl (teneckon + SCORPIO +
I13C) cocrapmsuia 30% i CrieKTPOB HU3KOTO (OA=15-
20 A) u Bcero 3-5% Juis CIEKTPOB 0OoJjiee BBICOKOTO
(8A=5-6A) pazpermenus.

B 2004 r. ynanocs 3HaYMTENBHO PacIIMPUTh HabOp
UCIIONIB3yEMBIX ~ TIPU3M 32  CYEeT  HPHOOpeTeHHs
00beMHBIX  (a30BBIX  ToJOrpaUUYecKUM  pPEIIETOK
(VPHG) c BbIcOKMM K03(h(HIMEHTOM NpOITyCKaHHUA U
MajlbIM YPOBHEM DPACCEsHHOIo cBera. UMCIo IITPUXOB
nmetomuxcst VPHG cocrasiser ot 550 10 3000 Ha MM,
IPU 3TOM JOCTUTaeTCsl KBaHToBasi ¢ dekTuBHOCTD 20-
50% Kak C HU3KUM, TaK U C BBICOKHM pa3pelicHHEM
(Bmmote mo 8A=2A). Takum o0pazoM, yaajioch B
HECKOJIBKO Pa3 yBEIHYUTh KBAaHTOBYIO 3((EKTHBHOCTH
SCORPIO B cnekrpanbHbix HaOmoaeHuIX. OCHOBHON
Habop VPH-peuierok Obut nzrotosneH gpupmoit Wasath
Photonics (USA) u npexocraBiieH [yl HaOMIOACHUS Ha
BTA Wucturyrom actpoHomuu PAH, nBe pemerku
ObuIM  JII00E3HO TIPENIOCTABICHBI YHHUBEPCHUTETOM T.
Hagywn (Uamus).

Xopowmum BO3MOXHOCTEH

TECTOM HOBBIX

APPLICATION OF
SPECTROSCOPY WITH SCORPIO

VPH GRISMS FOR

Spectral observations with the BTA universal device
SCORPIO were previously carried out with transparent
profile-grooved grisms of density from 300 to 1200
grooves per mm which were replicas of ruled gratings
produced by the St-Petersburg Vavilov State Optical
Institute. The maximum quantum efficiency of the
system (the telescope + SCORPIO + CCD) in the work
with such grisms was 30% for spectra of low resolution
(83=15-20 A) and only 3-5% for spectra of higher
(3A=5-6 A) resolution.

In 2004 we managed to considerably enlarge the set
of used grisms due to acquisition of volume phase
holographic grisms (VHPG) with a high transmission
factor and low level of scattered light. Available
VPHGs have from 550 to 3000 grooves per mm. The
quantum efficiency therewith achieves 20-50% both for
low and high resolution (up to 8A=2A). Thus, the
SCORPIO quantum efficiency in spectral observations
has been gained several times. The main set of VPH
grisms was produced by the Wasath Photonics (USA)
and given for BTA observations by the Institute of
Astronomy of RAS. Two grisms were kindly given by
the Padua University (Italy).

The task of studying kinematics of stellar galactic
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cekrporpada sBiIsSeTCs  3alada 110 W3YUYEHHIO
KMHEMaTHKH 3BE3JHBIX [MCKOB TaJaKTHK, MOCKOJIBKY
37ech Uil o0iacTell HU3KOW MOBEPXHOCTHOH SPKOCTH
TpeOyeTcs TOIy4daTh aOCOPOIMOHHBIE CHEKTPHI C
OTHOCHTENIHO BHICOKMM OTHOIIEHHEM c/ml 1 ¢ SA=2-4A.
Ha puc. 18 npuBeneH nmpumep H3MEpeHHS MapaMEeTPOB
3BE3THOU KHHEMATHKHU BJIOJIb 0O0JIBIIION ocHu
JIMH30BUHOW TalakTUKU ¢ mepembrakoir NGC3412. 3a
1.5 waca cymmapuo# »skcno3unuu Ha SCORPIO ¢
npuMeHeHueM ronorpaguueckoit pemerku VPHG2310
yaacTCa U3BMCPUTH JIYUYEBBIC CKOPOCTH WU AHUCHEPCUIO
JNy4eBBIX  CKOpocTed 3Be3n g oOmactell ¢
MOBEPXHOCTHOM SIPKOCTBIO 23™ ¢ KBap. CeK. JIyTu.

B.JI. Aganacves, A.B. Moucees. Onybnurxosano 6 ITAXK,
2005, m. 31, c. 214

1000 [
950 F
900

850 |

Veleo (km/s)

800 F

750}

700t

o, (km/9)

R, (arcsec)

disks is a good test for new spectrograph’s opportunities
since here it is necessary to obtain absorption spectra
with a relatively high signal/noise ratio and with dA=2-
4A for areas of low surface brightness. Fig. 18 shows an
example of measurement of stellar kinematics
parameters along the major axis of the barred lens
galaxy NGC3412. During 1.5 hours of SCORPIO sum
exposure with VPHG2310 it is possible to measure
radial velocities and stellar radial velocity dispersion for
areas with surface brightness of 23™ per sq.arc.sec.

V.L. Afanasiev, A.V. Moiseev. Published in Pis’'ma v
AZh, v.31, p.214.
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Puc. 18. Kunemamuka 36e30H020 komnonenma 6 earakmuxe NGC3412: pacnpedenenue 60016 6016UL0U OCU TYUEBbIX
ckopocmell (crneea) u oucnepcuu ayuesvlx ckopocmeil (cnpasa). CnaowHou JuHUEl NOKA3aHbL ONYOIUKOBAHHbLE
usmepenust Aguerri et al. (2003), nynkmupom - Neistein et al. (1999).

Fig.18. Kinematics of the stellar component in the galaxy NGC3412: distribution of radial velocities (left) and radial
velocity dispersion (right) over the major axis. The solid line shows the measurements by Aguerri et al. (2003), the

dotted line is for measurements by Neistein et al. (1999).

MMOJISIPU3AIIMOHHBIE MN3MEPEHUSA C
YHUBEPCAJIbHBIM TIPUBOPOM SCORPIO

B 2004 r. BHEIpEH pexum
CHEKTPOTIOIIIPAMETPHICCKIX HaOIIOAeHUI B
mepBUYHOM  (OKyce 6-M Teleckoma C ITOMOIIBIO
yauBepcanbHoro crekrporpadga SCORPIO. B kauectse
aHamM3aTopa MOJSIPU3AIMHM  HUCIONb3yeTcs IUIaCTHHA
Cagapa, pa3Bonsmas ITyYKH B3aHMHO
NEePICHIAUKYIIAPHON Tonspu3anud Ha 9" B (okaibHOU
IUIOCKOCTH. AHAJIM3aTOp MOXKET BpAILaThCsl BOKPYT
oCH, IMpUHUMasd ABa q)HKCl/IpOBaHH])IX IIOJIOKEHUA C
yriaamu nosopota 0 u 45°. Ilepex mensto SCORPIO
yCTaHaBIMBAeTCs  Macka,  Koropas  (opMupyer
MyHKTHPHYIO IIedh W  HA BBIXOAE cIeKTporpada
MTONTy4YaeTCsl CepHsl Map CIIEKTPOB, MOJISIPU30BAHHBIX BO
B3aMMHO TEPIICHANKYISIPHBIX IUIOCKOCTSIX. Bwmecto
HCTIOJIG30BAaHHUS  A/2-TIJIACTMHBI MBI CPaBHUBAaeM
CHEKTPHI, MOJTYYCHHBIE IPU MOBOPOTE aHAIM3aTopa Ha
Owu 45° Jlnsg w3MepeHrs LHUPKYISIPHOH IMONAPH3AINN

POLARIZATION MEASUREMENTS WITH A
MULTIPURPOSE INSTRUMENT SCORPIO

In 2004 a spectropolarimetric observational mode
with a  multipurpose spectrograph SCORPIO was
introduced in the primary focus of the 6 m telescope. A
Savart plate separating mutually perpendicular
polarizations to 9" in focal plane is used as a
polarization analyzer. The analyzer can revolve on its
axis with two fixed positions of angle 0 and 45°. A
mask forming a dotted slit is set before the SCORPIO
slit, and at the spectrograph exit we have a set of pairs of
spectra polarized in mutually perpendicular planes.
Instead of using a A/2 plate we compare spectra obtained
at the analyzer twisting at 0 and 45°. To measure the
circular polarization a A/4 plate is introduced before the
analyzer. Beside a reading statistics a true accuracy of
measurement of degree of polarization depends also on
the value of scattered light in the spectrograph, the
accuracy of spectra correction for flat field, the presence
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mepesl  aHaJU3aTOpOM  BBOJUTCS lacTuHa  A/4.
PeanbHast TOYHOCTH M3MEPEHHS CTENICHU TIOJISIPU3ALMN B
CHEKTpe, MOMHUMO CTaTUCTUKH OTCYETOB, 3aBHUCUT OT
BEJIIMYMHBI  PACCESIHHOIO CBeTa B  crekTporpade,
TOYHOCTH MCIPABJICHHUS CIEKTPOB 3a IUIOCKOE TMIOJIe,
HAMM4HA “ITyXOB” B aHanMM3arope (MX BEMYWHA OKOJIO
0.2%) ¥ TOYHOCTH TPOLELYPHI IKCTPAKITUH CIIEKTPOB U3

U300paKeHUSI.
Kak moxa3pIBarOT HaIlll OLIEHKH, MOPOT M3MEPEHHUs
creneHu JuHeiHONM momspusamuu B SCORPIO

coctasisger 0.2-0.3%, a Tounocts usmepenus 0.1-0.3%
(B 3aBHCHMOCTH OT JUIMTEIBHOCTH SKcro3unuu). Ha
puc. 19 mokazaH mTpHMEp CYMMapHOTO  CIIEKTpa
LEeHTpaIbHON o0nacTu ceiiepTOBCKON rallakTHKU 2-TO
tuma Mrk 573, TONXy4eHHOTO 10 BpeMS TECTOBBIX
HaOJIIONEHUH B aBrycre 2004 r. [TpuBenena
3aBUCUMOCTb CTENEHH JIMHEHHOW MOJSIpU3aluyd  OT
JUTHHBI BOJTHBI. CHEKTPHI OBIIM TOIYYEHBI IPH Ka4eCTBE
n3obpaxkenus 2" ¢ pemerkoit VPHGS50G (mucnepeus 2
A/px). Beina cienana cepus sKkcrnosunuii mo 10 MUHYT B
MOCJIEIOBATENIbHBIX ~ MOJIOXKEHHs ~ yIrila  [OBOpOTa
aHanuzaropa. [lonHasi skcnosuiMs cocraBuia 2 daca,
HHTErpajbHas SPKOCTh SApa TATAKTUKK B IICIH OKOJIO
16™ B mosoce V. Ha puc.19¢ B cTeneHn MONSpU3AIHN
BBIJICISIETCS IAPOKAasi KOMIIOHCHTA BOJOPOIHBIX JIMHUA.
[MomyuyeHHBIH pe3yabpTar HAXOJUTCS B
VAOBJIETBOPUTEIFHOM  COTJIACHH € pe3ylbTaTaMH
HabmoneHuit apyrux aBropoB (Nagao et al., 2004, AJ,
128, 109).

B.JI Aganacves
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of “ghosts” in the analyzer (its value is about 0.2%) and
the accuracy of a procedure of spectra extraction from
the image.

As our estimates show, the measurement threshold
of degree of linear polarization in SCORPIO is 0.2-
0.2%, and the measurement accuracy is 0.1-0.3%
(depending on exposure). Fig.19 presents an example of
the sum spectrum of a central region of the Seyfert
galaxy of the second type Mrk 573 obtained during test
observations in August 2004. A relation between the
degree of linear polarization and wavelength is adduced.
The spectra were obtained as a 2" image with the grid
VPHGS550G (dispersion 2 A/px). A set of 10-minute
exposures in consecutive positions of the analyzer
rotation angle was made. The sum exposure was
2 hours; the integral slit brightness of the galaxy nucleus
in the V band was about 16™. In Fig. 19¢ a wide
component of hydrogen lines stands out in the degree of
polarization. The obtained result is in reasonable
agreement with results of observations by other authors
(Nagao et al., 2004, AJ, 128, 109).

V.L. Afanasiev
Published in PAZh, 2005, v. 31, p. 214

Puc.19. Cnexmpononspumempuss —axmuenHo2o s0pa
eanaxmuxu Mrk573. Ipusma VPHG550G, skcnozuyus
120 mun., weno Ix7.5": a) — ucxoouwui cnekmp, c
ananusamopom 6 nosuyuu 0° b) — ummezpanvHublil
cnekmp a0pa, 34 GbIYEMOM CHEKmpd OKpycaiowel
eanaxkmuxu (I); c) — cmenens nonapuzayuu siopa (P); d)
- cnekmp uoHuzosannozo usnywenus (IxP). Eounuya
ADU= 0.5¢".

Fig. 19. Spectropolarimetry of active nucleus of the
galaxy Mrk573. The prism is VPHG550G, the exposure
is 120 minutes, the slit is 1x7.5": a) an initial spectrum
with the analyzer in position 0°; b) an integral spectrum
of nucleus minus the spectrum of a surrounding galaxy
(D), ¢) a degree of polarization of nucleus (P); d) the
spectrum of ionized radiation (IxP). An ADU unit =
0.5¢".





