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A few facts from FAI history on NEO

Near-Earth surveys
since the launch of

P
N v Sputnik in 1957

The comet

6 /P/Churyumov-
Gerasimenko (the target of
Rosetta mission) was
discovered at FAI

-

1978 — 1990 — building of new optical
Observatory Assy-Turgen



Assy-Turgen observatory

Why It Is key location for SST

e Location: 43°13'31" N, 77°52'18" E, Alt. = 2700
meters
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» Astroclimate: 1500 h/year, wind speed ~2 m/s, N

Observatory
Assy-Turgen

Observatory

median temperature in summer +9.5C, in winter -
10.5, seeing~0".80, limit mag. 21m.6 (510-700 nm),
22™M.6 (370-510 nm), Pg = 0.74, P,,=0.85, Pr=0.91

Kazakhstan




Assy-Turgen observatory

SSA development initiated In 2021

Instruments for SST:
Installed - AZT-20, RC500, WFOS-40, Zeiss-800

Under development and installation - WFOS-70, telescopes of partners, relocation of two Zeiss-1000.

Zelss-800




Assy-Turgen observatory §

QONUEES

General view and development




Current SST
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* RSO catalog support: Wide-Field Optical Systems (RC500, WFOS-40)

°* LEO survey: WFOS-40 (several Gb of data per night), (WFOS-70 under
development)

* Follow-up observations of asteroids: Phaethon, DART and HERA missions
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 WF0S-40
D=1560 mm, f = 1/3.8, modified to operate in C500: D=508 mm, modified to operate D=400 mm, FOV ~ 2.5° x 3.5°, designed for Near-Earth Objects
prime focus with 4-lenzes quartz reducer In prime focus f = 1/2.8, surveys
D=280 mm, transparent in A = 300 — 2500 FOV =1.5x2.0 deg

nm, FOV = 60 x 60 arcmin, 0.38"/pix, BVR
“Astrodon”. Remote control.



Current SST
Q@p@ibsl Ilﬂllaﬁtg & Meteoroid impact

Natianal System for
Space Siuational

 NME forecast for all GEO in catalog starting at LA T eSS

10 days before the event & observations

2024-10-20 17:24:39.719999
Zeiss-1000 "East", Tien-Shan Observatory, KZ

2024-12-03 15:04:01.48
Zelss-1000 “East”, N42, KZ
-
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on Dec. 22, 2024 (Destroyed 19 October 2024, ~04:30 UTC) 2 Y e £ s




Current SST
QRPAR BEERS (KAZSAT case)

* Use RCSC data for KAZSAT satellites and TLE+FAI catalogs for other objects

* 10-days forecast with orbit propagation and RCSC data. In collaboration with Republican Center of Space
Communication

KAZSAT-3 (red) & SL-12 RIB(2)

N el L i e Zeiss-1000 "East", Tien-Shan Observatory, KZ

KAZSAT-3 (red) & unidentified space
debris (after disintegration of Intelsat
33e) on Nov.3, 2024

Lo 12 kmvfor GEO:



Current SST
capantlities

WFOS-40 on direct drive high- |ISS observations on

speed slewing (up to 50 WFOS-40 at Assy-Turgen
deg/sec) with high-precision Observatory

positioning and LEO monitoring



Current SST capabilities

Satellite and asteroid

Spcﬁgvsrl%%gs%R/Xtions of asteroids: photometry (Zeiss-1000) and
spectroscopy (AZT-20)

* Spectroscopy of GEO: identification, material science (AZT-20
Spectroscopy)

normalized reflectance
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Reflection spectra - spectra of GEO satellites normalized by solar-like star spectra and flux at 550 nm



Ongoing projects



AstroHub

International collaboration on
SSA and astrophysics

* One, unified ecosystem for
small-aperture telescopes

* The opportunities for students
and young researchers

» Participation in international
Campaigns: IAWN, IOTA,
APAON

Telescopes of AstroHub
partners

capabilities

AstroHub

Data and knowledge
sharing

Assy-Turgen facllities:
control rooms,
accommodation, labs,
warehouse

Computing

power. ATO

server, FAI
cluster

Instruments
developing, domes,
automation



https://iawn.net
https://occultations.org
https://www.spaceguard.or.jp/apaon/

Network of telescopes
Enhance the SSA capabilities

- Use AstroHub solutions, SSA knowhow on
WFOS and VO capabillities

- Unfold worldwide network of optical sensors
- Use the network for SSA, NEO and

observations

Pavilion and columns for new
telescopes at the Assy-Turgen
observatory
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Column and pavilion for the
WFQOS-70 telescope at the Assy-
Turgen observatory

Prospects: up to 90 small telescopes up to 70 cm in diameter and up to
10 medium telescopes up to 1.2 m in diameter

The grinding process of the fuII-apertlfJ-re field
corrector for WFOS-70



The orbiting Cislunar Telescope

t+ 7N o 2
.+ <+ FESENKOV . . : Search for areas of emissions in
/< \{ ASTROPHYSICAL Research in the field of asteroid hazards the oxygen line 5577A as

\y  INSTITUTE ituati i
gy and space situational awareness harbingers of earthquakes

| | I | |

Optical monitoring of cislunar Asteroid search using a

Search for
regions for Space Traffic astaroidainglde SCIENTIFIC modified method of space Exploring

Management (STM) and cislunar the Earth's orbit OBJECTIVES OF THE observations of asteroid symbiotic stars
SSA occultation

CISLUNAR TELESCOPE

Observations of deep space objects and
remote objects of the solar system

Investigation of cometary and
L 4 meteoric matter in the inner Solar
ol System
Search for the emission of Call ions Search for thermal emission of Comprehensive spectral studies of the transition T —
along the line of the resonant doublet dust in the outer corona of the region from the electron to the dust corona (K and F - 9 P

A3935A inside the orbit of Mercury Sun corona) in the range A = 5000 - 6000A Biatasiceion e MooN @ UrAce




Thank you!
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