The 3.8 m telescope at Timau National
Observatory of Indonesia: User's perspective

A‘new national observatory at Mt. Timau, East.
TimoryIndonesia where clear sky fraction
4 reaches 70%.




The Precursors

OBSERVATORIUM BOSSCHA - ITB: 1923
Awalnya adalah teleskop-teleskop Optik

=Benda Cagar Budaya (2004) .
=Objek Vital Nasional (2008)
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Potential sites: 30 candidates since 1980-s




Clear sky fraction above Indonesia: an analysis for astronomical
site selection
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Figure 6. Histogram of sky brightness from 18 to 24 July 2018,
Two data clumps arc fitted using frequentist approach.



Clear sky fraction over Nusa Tenggara Timur

Nusa Tenggara September 2010 (nght Tlme)
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Potential site for astronomical observation

Situs Obnas Timau

Rain Aate Profile
Tirnau National Sbservatory
August 2021
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Sebuah fasilitas pengamatan antariksa
akan dibangun bagian Tenggara Indonesia,

Timau,
enggara
Timur.
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Tilong Science Center
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Sky brightness in V: 20.3 mag/arcsec?
Extinction coefficients

0.51 mag/airmass (V)

0.19 mag/airmass (B-V)

0.12 mag/airmass (V-R)




Set Teleskop 50 cm F/3.8

/Officina Stellare RiFast 500
Aperture: 500 mm
Focal length 1900 mm
Optics: Ritchey-chretien
Full corrected field: 90 mm
Control: ATC-02

Ao

/FLI ProLine CCD camera KAF-16803
Resolution 4096 x 4096
Pixel size 9 um
Operational cooling temperature: ~-20°C
Filter: Johnson-Cousins B-R-I, L-RGB

N

/Paramount Taurus 500
Fork Equatorial Mount

Other components ) Brushless DC motor

Astrohaven dome ‘ On-axis encoders

Rotofoc V2 focuser-rotator Max slew speed: 3.5%/s

AAG Cloud Watcher Control: Joystick (manual slew only)
\ The SkyX (robotic)
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Time line

Progres teleskop tahun ke 3
masih ada di Jepang menungu

Mastér pIa—n Progress . gedung teleskop siap
Obnas Timau teleskop optik
Proses dan Pusat Sains Progress (tahun ke3)
pembangunan  Dokumen teleskop optik ~ 12hun ke 2
Obnas dimulai  Analisis . Mulai kontrak  (tahun ke2) pe;nbangunan
di 2 lokasi, Dampak tahun jamak  Mulai kontrak ?:Ielsj:g Instalasi
Desa Oelnasi  Lingkunga pembuatan tahun jamak din ﬂﬁ teleskop 3.8
(Kantor Obnas) Obnas teleskop optik  gedung fneneur:\ a: m dan
dan Amfoang = 3.8m dan teleskop optik o 99 alignment .
(Obnas Timau) kubah (Tahun 3 gm (Tahun ~ KUP2 Mid-2023 :
- 1/4) 1}2) dipasang -
installation

Pembanguna

- d Instalasi ustrast
Penandatangan  Hibah tanah Dokumen UKL-  |pPKH dan Kubah dikirim . geding kubah el
Nota dari Pemkab UPL Kantor Penetapan dari Jepang ke teleskop
Kesepahaman untuk Pusat Obnas Area Kerja Kupang, belum mencapal " (Pembangunan P ianal
dan Perjanjian Sains Obnas Timau. terpasang progres 92%,  jalan sepanjang enyelesaian
Kerjasama 5 Pelaksanaan menunggu 15.3 km oleh gedung

ihak Tata Batas kubah BPJN) teleskop

E I Observatorium

Obnas Timau

Nasional Timau
mulai beroperasi
3

T

(Pembangunan

jalan sepanjang J
40 km oleh (Pembangunan :
Pemprov NTT) jalan sepanjang

2 km oleh BPJN %




The 3.8 m telescope

Construction of dome September 2022

17 September 2022 » 17 September 2022

27 September 2022







Strong “Seroja’ typhoon in 2021




The Telescope and initial instrumentations

Secondary mirror
A hyperbolic mirror with a 1 metre
diameter and 5 degrees of freedom
of movement.

Vertical bows
The key element for telescope
altitude movement.

Tertiary mirror
Aimed to direct the light from the
secondary mirror to the Nasmyth focus.

Primary mirror
Its hyperbolic curvature consists of 18
petal-shaped segments supported by a
sophisticated active optic system on a
light-weight truss structure.

Alt-az mounting
Enables the telescope to move smoothly
and accurately.




The Main Telescope

Aperture: 3.8 m
Focus: Nasmyth x 2 F/6
Field of view: 10° ,1°

Observational Wavelength: 0.4 to 4.2 um
Adaptive Optics: Near-infrared
Pointing speed: < 1 min (whole sky)
Elevation speed: 2°/s

Azimuth speed: 3°/s




Instruments

Jejak sinar di teleskop 3,8 m

Focal reducer
digunakan untuk
konversi f-ratio dari

F/6 menjadi F/2

3-Bands Imaging
Camera

e Kanal g: 450-530 nm
e Kanalr: 550-680 nm

e Kanali: 700-820 nm
Medan pandang 12’ x 12’

Kamera 1
(kanal g)

Efisiensi kuantum dari kamera
yang digunakan (Apogee
CCD42-40 Ceramic AIMO Back
llluminated) adalah >90%

— 20 mag

—— 20.5 mag
21 mag

- 21.5 mag

time (s)

Kamera 2
(kanal r)

Dichroic Mirror .

Kamera 3 v
(kanal i)

Sumber: Maruo (2021)
R Priyatikanto

Trapezium Cluster



Jejak sinar di teleskop 3,8 m

" —

Near Infrared Camera

Optics

Field of view 8.74 x 8.74 arcmin
Pixel scale 0.41 x 0.41 arcsecond
F-ratio 2

Focal length 7,560 mm

Cold stop 270K

Filter wheel Y (1020 nm), J (1220 nm), H (1530 nm),
Dark, 3 Blank

Detector

Type InGaAS

Pixel size 15 micron

Format 1280 x 1280

Effective area 19.2x19.2 mm

Operational temp 120 K

Refrigerator (Cryotiger)
Cooling capacity 35 W@180K
Cold headtemp 70K

Power consumption 500 W (100, 120, 220, or 240V can
be selected by external switch)

Chiller included

Vacuum Pump (STO50F)

Pre pump Rotary

Main pump Turbo molecule  Sumber: Kurita

R Priyatikanto




Sciences with 3.8 m telescope

Instrumentation

« Characterization, performance analysis of telescope, control system
design

« Development of new instrument and new observing method

« Data reduction pipeline and standardized database/archival

Astronomy and Astrophysics:

1. Time domain astrophysics

2. Flare stars

3. Cold matters in infrared

4. Galactic structure and interstellar matter

5. Extrasolar planets

6. Nova network, transients and multimessengers
7. Asteroid and planetary defense



Fig. 3 | Themes of research conducted in
Indonesia based on keywords in published
works between 2005 and 2016. ‘Methods/
instrumentation’ (Metd), 'Star’ and 'Solar
System’ (55ys) dominated more than 50%

of the total scientific output, followed by

'Sun’, "‘Galaxy’ (Glxy), ‘'extragalactic’ (EGlx),

and 'multi-wavelength astronomy’ (Wave)
research. The distribution was constructed from
publications over 2005-2016 indexed by the
NASA Astrophysics Data System (ADS), and
the classification is adapted from the Monthly
Notices of the Royal Astronomical Society keywords
list. Phys, 'physical data and processes’; Astm,
‘astrometry and celestial mechanics’; Misc,
‘miscellaneous’; Cosm, ‘cosmology’.



../../prospek_penelitian_Obnas_NTT.pdf

Thank you very much ...
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