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PenykTop ceetocunbl BTA K Havany 2000 r.

6 MeTonoB (POTOMETPUN/CMEKTPOCKONMUN HU3KOIO paspeLleHuns

(N3C, MOFS, UAGS, UoI1, MPFS, CI1-124)
[0 9 cMeHHbIX NpnbopoB B NepBNYHOM (poKyce

Onucanune: (dopoHoBs, Bnactok, [pabek 1995)
Ot "Wanxasa” k BTA, deBpanb 1998 r.

B. Bnactok E. N'epacumeHko A. Mowucees




M3HauanbHO — 3aMeHa CTaporo (oKanbHOro PeayKTopa

* ApMSHO-POCCHMNCKO-KNTaNCKnn NPOeKT — peayKTop
okyca ana cpeaHenonocHoOM (OTOMETPUN Ha 2.6 M
Teneckone

» «KnoH» gna Hyxpa CAO (To xe F/4)

» PacueT onTnku BbiNonHeH B.J1. AdaHacbeBbIM A1
pexnma OTOMETPA, PEXMM CMEKTPOCKONUU BHECEH

MO3)Xe B rOTOBYIO CXEMY. -
C.H. JopoHoB

MNpoekT SCORPIO (TexcoseT, oceHb 1999 r.)

T. MoBcecsH BropakaH, 2001 |

HayuHbii pykoBoauTens — r.H.c. B.J1. AdaHacbeB (52)
PykoBoauTenb npoekTta - acn. 1 roga A.B. Movcees (23)

MexxnabopaTtopHas paboyas rpynna (JICOBO, OU,
PATAH)

MepBbi cBeT Ha BTA — 21 ceHTsa6ps 2000 r.
Toraa »xe — ucnblTaHusa Ha LUencc-1000
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Y70 npuMHUMNUANbHO N3MEHNNOCH?

1) MHorokpaTtHbin pocT QE B cnekTpockonuu: 4nucTo NinH3oBast ontuka, AR-

NOKpPbITUSA, Npo3payvHbie VPH-peweTku

MakcumanbHasas KBaHTOBasA
acddekTuBHOCTL (%)
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B SCORPIO
ODBSP (5m)
COLRIS (10m)
JFORS (8.2m)
O FOCAS ( 8.3m)

2) Bo3aMo)XHOCTb BLICTPO nogcTpanBaTb PEXUM rnog, norogy
3) HabntogeHne B cpeaHenonocHbIX MunbTpax pasHou TOMLWMHbI (Mepexon B
OTOMETPUN OT 3BE30000pa3HbIX K MPOTAXKEHHbIM O6BbEKTaM)

2001 — 2005 rr.

3roToBneHne MHOroLeieBor NpUCTaBku, Monspu3aLMoHHoOro 6oka
3ameHa onTukKn — NpobiemMa ocTaTo4HOro acTUrMaTama n3obpa>keHnin, Ho

3Ha4YNTEJIbHO Jiy4yLlle CHeKTpaﬂbeIIZ PEXNM




[MpYHUMNWANbHO Bblpocia KBaHTOBas 3h(EKTUBHOCTb

[fonorpaduyeckmne peleTku - naes u NepBbivi NPOTOTUN NPUBE3aHbI
n3 lNagyn (2001-2003), 3atem — nprobpeTeHbl 3a cyeT MHACAH
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Spectral Camera with Optical Reducer for Photometric and
Interferometric Observations = SCORPIO

B none 3peHnsa 6'x6':

- 306paxkeHuns B punbTpax

- NJ/IMHHOLLENeBast CrneKkTPOCKOMNnS
(R=500-2900)

- beclienesast CrekTpoCKonus

- 3D cnekTpockonusa ¢ NPT

- MHOroo6beKTHas CNEKTPOCKOMNUS

(16 wenen B none 6'x3')
- CNEKTPONONAPUMETPUS

Place for CCD

Interferometer
Fabry—Perot

Collimator

Filter’s Wheel 2

Filter’s Wheel 1

Long slit

PucyHok A.A. bopuceHko
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«SCORPIO — 3710 Haw FORS» (C.H. ®abpuka)

FOV: 6.8'x6.8'and 4.25' x 4.25
Imaging: 9 filters

Spectroscopy: 13 grisms

MOS: a set of 19 pairs of arms
Polarimetry: /2, M4, Wollaston
prism

FOV: 6.1'x6.1'

Imaging: 10/ 27 filters
Spectroscopy: 2 / 9 grisms

MOS: 16 slits / no

Polarimetry: N2, M4, Wollaston 2,4
IFP & IFU



Ypok 1: BoctpeboBaHHOCTb npubopa cnoXXHo npeayragatb
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Afanasiev & AM 2011 " st
9 OtyeT 3am gupekTopa Ha HKTPT
2001 2002 2003 2004 2005 2006 2007 2008 2009 2010
Years

3agadya 3ameHuTb 4-5 npubopoB N3Ha4vasibHO He cTaBunachb
YcunuBaem TO, HarnpasB/ieHne, KOTOpOoe HauYMHaeT nony4vyaTtbCs nyyiue

Bo3MOXXHbIE NPUYKHBI MOMNYNSSIPHOCTW:
- CtaHgapTHbIn TUN gadHbix (ans DI, LS), nporpammel noTokoBon 06paboTku

- Boiirpebiw B apdpeKTUBHOCTY MpeEBbIWAn oCTallbHbIE NOTepU (Cn. gnanasoH 1 np.)
- OnnHHBIN 6NOK NporpamMmm - 60nblle BEPOSATHOCTb NOMMaThL norogy



BeuHas npobnema “yHuBepcanbHoCcTK"

OrpaHn4YeHHOCTb KaXkKaoro U3 pexkumoB (Ka4ecTBO n3obpa)keHunn, cr. ananasoH...)




Kpusuc pybexa pecsatunetms: 2008-2010 rr.

 C 2007 r. - gucTaHUMOHHbIE HabnoaeHnsa, HexBaTKa Nno3numn onsg
pUNbLTPOB N peLeTok

* llcyepnaHbl BO3MOXHOCTN MOAEpPHU3aLmMn, NPy TOM, YTO BbIPOC MHTEPEC K
NONAPUMETPUN

* HeobxogumocTb ynyyuweHns PSF 1o nonto B NpsiMbIX CHUMKax
* (cnepctBre “npobnembl yHMBEPCANBEHOCTI”)
* [lepexop Ha popmaT getekTopoB 2x4K

* HeobxogumocTb 3amMeHbl MPFS (cTapasa kamepa, Hu3kas adeKTUBHOCTD)

SCORPIO-2 - nepsbin cBeT netom 2010 r.

HetekTop E2V 42-90 2x4.5K

27 no3numin onsa puneTpos (bbiio — 8)

9 no3uuun ons rpusm (6eino — 1)
[MocTosiHHas yctaHoBka NI
NHTerpanbHo-nonesas cnektpockonus ¢ IFU
LLInpokne BOSMOXXHOCTM ONsi NONApUMETPUN




Ypok 2. NIHXXeHepbl A0/MKHbI pacTh BMecTe ¢ NpnbopoMm

Konnumatop SCORPIO B mapTte 2019 r. - pesynbtaT nepenayn 8 JIOH

- pasbuTa nuH3a

- cropena a/1IeKTpoHMKa yrpaBneHus
- 3 rpu3mbl B Hepaboyem COCTOAHUM
(yoapbl NpBenu K packemnke)

CuctemHasa npobnema — Heobxoanma 3anHTEPECOBAHHOCTb (HE TOJIbKO
MaTepuanbHasi, HO 1 OHA TOXE) MHXXEHEPHO-TEXHNYECKOIO
nepcoHana B pesynbTatax paboTbl npubopa.

Ham He npocTo “Be3/0” ¢ nHXeHepamMn — Mbl X BOCMUTbIBaAIN TakUMU
(E.N. T'epacumeHko —> H. A. domeHko -> A.E. lNepenennubln)

C oTBETCTBEHHbIMM dCTPOHOMaMIM — TO >Xe CaMoe
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The Eree Encyclopedia From Wikipedia, the free encyclopedia
Main page A gravitational lens is a distribution of P
Contents matter (such as a cluster of galaxies)

Gravitational lensing

Current evenls between a distant light source and an

Random article observer, that is capable of bending the

o ki light from the source as the light travels
\ faantctus toward the observer. This effect is
\  Donate
\ known as gravitational lensing, and

/  Contribute the amount of bending is one of the

predictions of Albert Einstein's general
theory of relativity.[12] Treating light as
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Nature (Gvaramadze+2019) and Science (Chilingarian + 2009)

LETTER

https=/ doi.org 10,1038/ s4 1586019 1216 1

A massive white-dwarf merger product before final

collapse

Wasilii V. Gvaramadze!->#, Gtz Grifener*, Norbert Langer®5, Olga V. Maryewal$, Alexei Y. Kniarev!"#, Alexander S. Moskwvitin®

E Olga 1. Spiridonova®

Gravitational-wave emission can lead to the coalescence of dose
pairs of compact objects orbiting each other'?, In the case of
newlron stars, such mergers may yield masses above the Tolman-
Oppenheimer-Volkoff Emit (2 to 2.7 solar masses)’, leading to the
formation of black holes®. For white dwarfs, the mass of the merger
product may exceed the Chandrasekhar limit, leading either to a
thermonuclear explosion as a type Ia supernova® or to a collapse
forming a neatron star’*. The latter case is expected to result in
a hydrogen- and helium-free circumstellar nebila and a hot,
luminous, rapidly rotating and hi magnetized central star with
ali[elimen\fnhmrtlo.om}fﬂm" . Here wa observations of
a hot star with a spectrum dominated by emission lines, which is
located at the centre of a drcdlar mid-infrared nebila. The widths
of the emission lines imply that wind material leaves the star with
an outflow velodty of 16,000 kilometres per second and that rapid
stellar rodation and a sirong magnetic 2id the wind acce eration.
Given that hydrogen and helium are probably absent from the star
and nebula, we conclude that both objects formed recently from
the merger of two massive white dwarfs. (hr stellar-atmosphere
and wind models indicate a stellar surface temperature of about
200,000 kebvin and a luminasity of ahout 1048 solar luminosities.
The properties of the star and nebula agree with models of the
post-merger evolution of super-Chandrasekhar-mass white
dwarfs®, which ict a bright optical and high-energy transient
upon collapse of the star'! within the next few thousand years. Our
observations indicate that super-Chandrasekhar-mass white-dwarf
mergers can avoid thermonudear explosion as type la supernovae,
and provide evidenc

Dhering our sear |
(see Methods), we 1
Cassiopeta (Fig. 1hu
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Huowever, the emission lines of 005311 ane stronger and broader than
those of even the most extreme (in terms of strength and width of their
emission Hnes) WO stars. Most notably, the O vi{3.811 A, 3,834 4)
emission doublet shows an equivalent width of EW{0 vi) = 2,300 A
and a full-width at half-maximum of about 300 A. We note that no
nebular Iines are visible in the obtained long-shit spectrum.

We analysed the optical spectrum of 1005311 using the Potsdam
Waolf-Rayet code for expanding stellar stmospheres (see Methods). In
Flg. 2, we compare our best-fitting model with the observed specirum.
The line um Is reproduced well, except for two missing emission
Itnes near 4,340 A and 6,068 &, which are formed by high-
lying transitions of highly lonired cxygen (0 vm) or neon (Ne vin)
1ons. The lines may erther originzte from a hat plasma that coexists with
the coaber simudlated wind material in our models, or indicate 8 high
neon abundance (see Methods). Our model fit yields a stellar temper-
ature of 211, 0003520 (see footnate of Table | for the definition of
the uncertainities) at the base of the wind and a chemical composition

=
e

2t RA =00 h 53 min 3,600 4,000 4,500
following, we call thi:

cal follow- rof 10053 11 with the Russian §-m
ld?scpgpe (see Mmﬁz’mmmm-mmm 5pec-
trum, reminiscent of cxygen-rich Wolf-Rayet (WO type) stars (Fig. 2).

5,000

"§

5,500 6,000 6,500 7,000 7,600
i |
12 4um (c} and [FHAS Ho (d) kmages of the nebula and Hs central star.

At ihe distance of 005311 {about 3 kpc}, | arcmin comesponds to abowet
08 pc. All images have the same angular scale and adentation.
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A Population of Compact
Elliptical Galaxies Detected with
the Virtual Observatory

Igor Chilingarian,“*** Véronique Cayatte,* Yves

Revaz,® Serguei Dodonov,® Daniel Durand,”

Florence Durret,®® Alberto Micol,™” Eric Slezak™

Compact elliptical galaxies are characterized by small sizes and high stellar densities. They are
thought to form through tidal stripping of massive progenitors. Howewer, only a handful of them
were known, preventing us from understanding the role played by this mechanism in galaxy

evolution. We present a population of 21 compact

elliptical galaxies gathered with the Virtual

Observatory. Follow-up spectroscopy and data mining, using high-resolution images and large
databases, show that all the galaxies exhibit old metal-rich stellar populations different from those of
dwarf elliptical galaxies of similar masses but similar to those of more massive early-type galaxies,
supporting the tidal stripping scenario. Their internal properties are reproduced by numerical
simulations, which result in compact, dynamically hot remnants resembling the galaxies in our sample.

resent-day clusters of galaxies host rich
populations of dwarf elliptical (dE) and
lenticular (dS0) palaxies (1) having regular
morphology and lacking engoing star formation
and interstellar medium (ISM). These galaxies are
thought to form by intemal processes, such as
supemova feedback to the star formation (2), or
external apents [ram pressure stripping by hot

T e e,

s T il = oo
P e —

(UCDs) (5, ), that is, very compact stellar systems
several times more massive than known globular
clusters. However, UCDs [L ~ 10’ L (luminosity
of the Sun)] are about two orders of magnitude
less huminows than bright dEs and, therefore, can be
smdied in only a handfiil of nearty galaxy chisters.

Compact elliptical (cE), or M32-like gal-
axies, which are also thought to form through
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Paa Ba)XHbIX pe3ynbTaToB (HO Aaneko He Bce!)

H-anbta 0630p bnnxxHen BecenenHon (KancmH, KapayeHues)
HoBbI MeETOL, NSMEPEHUSA MacC YepHbIX Oblp (AdaHackes, [Nonosuy)
MaccoBas cnekTpockonusi u SED-oTtomeTpusa (goknag [JoooHoBa)
LBV B 6nnskux ranaktmnkax (INnyctnnsHunk, ConosbeBa, ApoBoBa)

* [NonsgpumeTpus nonapos (ooknag KonbunHa)

* TypbynenHtHocTb M3C B ranaktukax (goknan Eroposa)

* OnTnyeckasi nogaep>xka yenenm Cnektp-PIl (TvnedaHoB, BypeHuH...)
KnHemaTumka 3Be30HbIX MOACUCTEM B ranakTmkax (Katkos)

* AKKkpeuunsa raza ranaktmkamm (CuneyeHko, Mowncees)

* [NonsgpumeTtpus n crnekTpockonust KomeT (KopcyH, iBaHoBa)

* [1>xeTbl U3 monoabix 38e3a B 3D (MoBcecsH, MaraksH)

* [lepBast Ha BTA cnekTpockonns KaHONOATOB B 3K30MNaHEThI
(ByppaHos + 2014)



HoBble 3aaaun: cnektpockonmsa R=3000-5000 n 6amxHmnn UK

relative spectra from pix 400 to 490 with step of 10 pix
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Ypok 3. "CouunanbHas ponb” (Kkoraa npoekT Hy>XeH MHOMMM)

Cenvac “SCORPIO” - aTo cemMbsl U3 TPeEX NHCTPYMEHTOB

SCORPIO -1 Apantep MNP SCORPIO-2

[.B. OnapuH P.W. YknenH A.B. Moncees



Ypok 3. "CouunanbHas ponb” (Kkoraa npoekT Hy>XeH MHOMMM)

Cenvac “SCORPIQO” - aTo cemMbsl U3 TPEX NHCTPYMEHTOB

A.E. lNepenenunupbiH



YpnaneHHble HabntoaeHnsa n3 K. 505 Jlabkopnyca

Cenyac 3gecb He Tonbko SCOPRIO, Ho n cnekn, MPPP, MAGIC, MaNGaL

Noes - B.J1. AdaHackeB 1 H.A.
Bopwucos
Peannsaumna: ON + agmuHuctpayma CAO

PocT uncna
y4aCTHUKOB HabnogeHum
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Ypokn SCORPIO

* BocTtpe6oBaHHOCTb NpuUGoOpa C/OXKHO npeayraaaThb.
Hapoo ycunuBaTb TO HanpaBneHue, roe peasnbHo
nony4yaroTcsl pesynbraTbl (COBMECTHbIE OEVNCTBUS
HabnogarTenen, 3aasuTtenen, aogMuHUCTPauun).

N 30ecb o4eHb BaXkHYO posib urpaet 3am. no bTA

* H)XeHepbl JO0/MKHbI pacT BMECTe ¢ Npudbopom

* “CoumnanbHas posib” npndéopa He MeHee BaXXHa, Yem
YUCTO Hay4Has



Cnacunbo 3a BHUMaHue!
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dDoKanbHbIM peayKToOp CeayoLwWwero noKoneHms?

1) He notepaTtb Hawmn “cTparermnyeckue npemmyulectsa”: nonapumetpus, U1,
nogaep>xka mmccun “Cnektp - PIr”’

2) [1Bn>XeHne B CTOPOHY GONbLUEro NnoJsis 3peHnst — He O4MeBUAHO.

[Mpobnemsil:

- OMTNKa HOBOrO NMOKOJIEHUS

- CTOMMOCTb Y3KOMOJIOCHbIX (OUNbTPOB PacTET B pasbl, cobmpaTtb Ux bygem
rogamMu, a LWMpOoKOoNosnocHble ManonHTepecHbl B anoxy DECALS n LSST

- OTKa3 OT TeKyLWMX nHTepdepomeTpoB (nyyok 50 Mm)

3) Hy>KHO pelueHne o nepcnekTnBax MHOrooobeKTHON cnekTpockonuu Ha BTA
(B 2021 r. puHaHCMpOBaHNE 3TOro HanpaBfiEHNS OCTAHOBJIEHO)

4) Hanbonee nepcnekTnBHbIM NPeacTaBfsieTCs NOBbILWWEHNE CNEKTPaNbHOIro
pa3peLLlEHNST C COXPaHEHVNEM OJINHbI LWEN He MeHee 3-5 arcmin

5) IFU ¢ R>50007?
6) [1Ba nHtepdepomeTpa @abpu-llepo (onbitr MaNGal)?

BaxxHo crniepsa cdhopmMynmpoBaTth akTyasnbHblE 3aga4M O Takoro npubopa



