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Kazan is the capital city of Republic of Tatarstan

Arctic Ocean




Astronomical investigations are among leading scientific fields in Kazan University since its foundation in
1804 .

Prof. J. Littrow (Austria) was the first Astronomy Professor in Kazan University (1810).

Nikolai Lobachevsky - founder of non-euclidean geometry (1829) and Ivan Simonov — only the
astronomer among Russian teams of discoverers of Antarctica (1819-1821). Both they are the first
students of Astronomy Department and later - Rectors of Kazan University (1827-1846 and 1846-1855)
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Competitive advantages of Kazan Federal University in experimental Astronomy - KFU has
modern set of observational facilities for teaching and research studies — the Planetarium, Engelhardt
Astronomical Observatory near Kazan, North-Caucasus astronomical Station near 6-m telescope of
Russian Academy of Sciences, MEGATORTORA set of telescopes, 1.5-meter optical telescope in Turkey



http://www.raster-maps.com/images/maps/rastr/russia/atlas/ussr_atlas_phisical_map_1.jpg

1.5-meter optical telescope RTT-150 (Russian-Turkish telescope with 150-cm mirror) —
International project (1995 — 2015 — 2028) with the partnership:

- Kazan Federal University and Tatarstan Academy of Sciences (Kazan, Russia),

- Space Research Institute of Russian Academy of Sciences (Moscow, Russia),

- TUBITAK National Observatory (Antalya, Turkey)

Main scientific task of RTT-150 - optical identifications and search for X-ray sources

detected by space Observatories - INTEGRAL, SWIFT, XMM-Newton, Chandra, RXTE,
ROSAT, PLANCK, Spectrum-Roentgen-Gamma (2017 +).
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Scientific equipments of RTT-150
1. TFOSC — TUBITAK Faint Object Spectrometer and
Camera (F/5), 13x13 arcmin, 0.39” /pix, BVRI + SDSS
filter sets, Limit R~ 24 mag, + polyarimetry block
(BVRI).
Spectral resolutions 5 - 15 A, VIim ~20 mag
Echelle-mode (2-3 A), V lim™~ 14 mag
3500-9000 A, N2 CCD (-100 Q)

2. 2K x 2K, TE (-60 C) ANDOR CCD,

8 x 8 arcmin, 0.24 “/ pixel, BVRI +SDSS filter sets,

accurate astrometry (0.05 “) and photometry (0.01

mag)

1K x 1K FAST (30 Hz) ANDOR CCD,

4 x 4 arcmin, 0.24 “/ pixel, BVRI +SDSS, fast

photometry

3. High-resolution (0.15 A) Coude-echelle

spectrometer,

Detector - 2K x 2K ANDOR CCD, Vlim ~8 mag
3900-8700 A
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Leading Scientific School of Russian Federation - “Physics of Stellar Atmospheres”,
created by Prof. Nail Sakhibullin in Kazan University . Non-LTE approach
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Part of RTT150 CES Spectrum of A-supergiant star Alpha Cygnus
1 obtained with the resolution of R = 40000 (0.05 A/pix)
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I[lluminating atmospheres In close binary systems
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Modelling of the temperature distribution in the atmosphere of cool star

illuminating by UV photons from companion (white dwarf) star
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Comparison of observed (black) and calculated (red) spectra
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Modeling of high — resolution spectra of illuminated atmosphere

and chemical composition determinations
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Scientific cooperation with orbital space Observatories

INTEGRAL Observatory has been launched in 2002 to high-altitude
orbit by Russian PROTON rocket from Baikonur spaceport

INTErnational Gamma Ray
Astrophysical Laboratory

Participants:
European countries + USA + RUSSIA
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Why INTEGRAL needs ground optical support ?
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The main technical problem of X-ray satellites — low angular resolution ,
preventing identification of discovered X-Ray sources with the real objects on the
sky. Therefore X-ray observatories require the ground support from optical
telescopes installed in best astro-climate sites — Observatories on the mountains

1.5-meter Russian-Turkish telescope meets fully above mentioned
conditions and realize ground-based support of modern space
Observatories
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Optical identification of the new hard X-ray sources detected by INTEGRAL
satellite
INTEGRAL catalogue contains of ~1000 sources, more than 200 objects have
not optical identifications.
The main two groups among identified sources are close binary systems with
compact objects (white dwarfs, neutron stars, black holes) and AGNs
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30 new AGNs have been identified during 2005 — 2016 by using RTT-150
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Classifications of identified AGNs — supermassive Black holes

Hasgare R.A. Dec. R . lo Logy 1 |13 Liomasoor |13 L FE\-‘II?‘:IIH. Tun
(J2000) KM/ ¢
XSS J05054—-2348 10506 45.7 [ =2351 14 |16.6]10.0351 ] 42.84 41.1 43.6 <685 Sy2
XSS JI6151-09431161519.1 [-0936 14 | 14.8]0.0650| 44.08 42.0 439 1600 Syl
[GR J185594+15635 | 1856 006 [+1537 58 | 16.6 1 0.0838 | 44.32 42.2 44.7 3200 Syl
[GR J19473+4452 | 1947 194 [ +44 4942 |17.210.0532| 43.42 41.4 43.5 <685 Sy2
IGR J212774+5656 |21 27 454 [45656 35| 16.6(0.0144| 43.45 41.6 43.2 1600 Syl
XSS J21354-2720121 34 45.1 | =272556 | 15.8|0.0670] 43.68 41.9 43.8 1190 Syl.5?
40 |- i P
T
v - -
P
! S
gc;o— ]
L -l g
2 sl o N s
% F . .#
~ 4 -
gl &
|
e e ul
Jal i
P gl A s
0.001 0.01 9.1




Optical luminosities based on [O lll], 5007 A, line are in agreement with X-ray
luminosities (Heckman et al., 2005), loglx = 2.13 + logL[Olll],
but this relation is not valid for highly absorbed sources.
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Optical spectra of absorbed AGNs, XBONGs. X-ray missions are needed !
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Optical identifications of intermediate polyars — IGRJ 00234+6141 and XSS 00564+4548
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Minor Planet Observations.

High precision (0.05 arcsec) astrometry permits to estimate and improve asteroid’s masses

106 minor planets and 22 near Earth MP have been observed by RTT-150

(O-C) diagram for observed Minor planets

Astrometric catalogues with high accurate positions ( 0.005 arcsec ) of reference stars

(including proper motions) are needed,
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Minor planets polyarimetry and low-resolution spectroscopy at RTT-150
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PLANCK space mission has detected 1600 clusters of galaxies (candidate
to clusters of galaxies) based on Sunyaev — Zeldovich effect

1200 objects are known clusters, but 400 clusters are new ones.
Optical telescopes are needed to identify them.

Janexoe cKomIeHne raTakKTHK
"Abell 2537 "', caumok PTT-150
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Optical identifications of clusters by Russian telescopes: RTT-150 and 6-m BTA
50 new galaxy clusters have been identified in z=0.1 - 0.8 range in 120 fields.
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Examples of identified clusters at z ~ 0.4-0.7

FiG. 2.— Pseudocolor {g/ v, RTTI180) mmages of Planck clustars, with color map adjsted to anphasiae ral sequence of galaxes in the
center of chisters. Upper left: QOIS 244115, = = 0436, upper right: GIOOIS206S8, = = 0485 lower keft: QIS 1144200, = - 04096
bower right: GO0 80410025, 2 - 0LGTT.



A&A 582, A29 (2015) AStronomy
DOI: 10.1051/0004-6361/201424674
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Planck intermediate results. XXVI. Optical identification
and redshifts of Planck clusters with the RTT150 telescope
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Planck 2013 results. XXXIIl. The updated Planck catalogue
of Sunyaev-Zeldovich sources™

Planck Collaboration: P. A. R. Ade®. N. Aghanim®***, C. Armitage-Caplan'®, M. Amaud®, M. Ashdown™7, E Atrio-Barandela®!,
J. Aumont®®, H. Aussel®!, C. Baccigalupi™, A. J. Banday!''%!!, R. B. Barreiro™, R. Barrena™, M. Bmtelnmnnm&r,l G. Bartlett!"®,
E. Battaner'"”, K. Benabed® 1%, A. Benoit®®, A. Benoit-Lévy>>®197 ] _P. Bernard”[’-”, M. Bersanelli*'<%, P. Bielewicz """ 1. Bikmaev*-,
J. Bobin®!, 1. J. Bock™!2, H. Bohringer™, A. Bonaldi”", J. R. Bond'®, J. Borrill'®1%! | E R. Bouchet®!" M. Bridges™""*, M. Bucher!,
R. Burenin'™*', C. Burigana™-*, R. C. Butler”’, J.-E. Cardoso®'*Y_P. Carvalho’, A. Catalano®*#%, A, Challinor’>™13, A, Chamballu®!-13.68



Scientific cooperation with the future X-ray missions - Russian-German International
project - “Spectrum-Roentgen-Gamma” orbital Observatory, 2017 - 2025

Big data and Catalogues ( + ground based telescopes) will play important role in the task
of optical identifications of SRG X-Ray sources

SRG will detect in 1-30 KeV range much of X-Ray sources — close
binary systems ( 1-2 min), AGNs (3- 4 min), clusters of galaxies
(100000).

RTT-150 will realize ground support observations in optical range of
X-ray sources detected and discovered by SRG telescopes - ART-XC
and e-Rosita.
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