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Introduction .

> High performance astronomy equipment are now available at affordable prices for students and amateur
astronomers M~ ; = "5 i , _

» Professional - amateurs (pro-am) collaborations are now common for transient events (which require
rapid response) and for long term monitoring of bright celestial objects (e.g. Knapen 2011, Mousis et al.
2013, Gherase et al. 2015). - " il

> |

Aims

— Contribute to scientific ms(mgie's 0)Y
systematically observing various celestial

objects and phenomena _ 25 PO RN
. _ _ | - - g . | — ,,.x?,; ; 7 ; ' ;- ?;Wmé‘ﬁlé’i‘i - ‘. |
- Attract stud or a career in science ' Lt Y a0 NGO \© )
and te ogy (in particular, for - = N, | V Vf 1 DY e ~—
astronomy) / o | L i ] L AT \
_ Learning facility for bachelor or master === ;’4!% = —
&&Sa S5

projects

Our instrument is located at Astronomical Institute, on the upper terrace, near the historical
. Public outreach during specific events dome. The location is inside Carol Park in area with a lot of trees and some houses.




The environment

Excellent meeting place!

- Median' limiting magnitude (detection at 2 ¢ signal to
noise ratio) ~ 20 in V band. The range is 19 (worst
cases) - 20.7 (best cases) -

- Median seeing: ~2.7 arcsec

- The sky brightness varies between seasons

Unfortunately, we are under light polluted sky....



The setup

- Lacerta 250/1000 Newtonian
telescope mounted on Sky Watcher
EQ6 Pro Go-To equatorial mount

— Field of view: 66.1 x 44.4 arcmin?
- Pixel scale: 0.952 arcsec/pixel

—~ QHY 294M Cooled CMOS Camera
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Image example of unvigneted field of view

- Alpy 600 spectrogr - Unvigneted field of view is ~ 40 x 30

arcmin?
The T025 - BD4SB Big Data for Small Bodies telescope

- Mini-PC Beelink




The software used

— The setup is fully robotized and it can be controlled remotely. We use r —
Nighttime Imaging 'N' Astronomy software (NINA) £ @ N I N
i *+J | | | [ |

A big thank you to the developer! .- Lo
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Data reduction

— Standard softwares: Astrometrica,. ‘Tycho, MPO Canopus, HOPS (HOlomon
Photometric Software), and Astro Image J

— Image Reduction and Analysis Facility (IRAF) and AstrOmatic ‘software suite
(SourceExtractor, SCAMP, Swarp)

-~ Playground for developing our own pipelines using Python (Astropy and PyRAF

packages), GNU Octave, and GNU Astronomy Ultilities (Gnuastro) ﬁ\; GNU Octave



https://nighttime-imaging.eu/

Ongoing observational projects

— High precision astrometry: astrometric observations of asteroids and comets, prioritizing the.newly
discovered near-Earth asteroids or those with uncertain orbits;

— Photometric observations of Solar System bodies W|th the aim to obtain accurate light-curves for deriving
the spin-properties and their shape;

— Follow-up of various exoplanets transits;

— Occultations of trans-neptunian objects , part|C|pat|on in. varlous wp_matlonal campaigns;
— Lightcurves of variable stars; -

— Spectrophotometry and spectroscopy of brigHt sources;
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Results: astrometry

~of small bodies from the Solar System (asteroids and comets) ~

2921-U91 Issued 2021 October 25, 23:28 UT

> We reported more than 100 Observatlons to the Minor Planet The Minor Planet Electronic Circulars contain information on unusual
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Results: photometry

~of small bodies from the Solar System (asteroids and comets) ~

_ We obtained the lightcurves of R 2021 - NOV - 10 08 2021 - NOV - 11

four near-Earth asteroids (NEAS) 0.6 0.6

with an apparent. magnitude 04 - Y

brighter than 17 mag: (4660) 2 00 12 o,

Nereus, (153591) 2001 SN263, E&s =

(12711) Tukmit, and e O E 0

2019 XS. - ERE £ -0.2

— Observing campaign for (4660) -0.4 -0.4

Nereus with more than 65 hours of 0.6 0.6

observations of its lightcurve. The 08 0.8

results are presented by Mansour 21 22 22 23 24
et al. EPSG*2022 (Poster area tihrs], UT tihrs], UT

Level 2, L2.18). The light-curves obtained for 2019 XS. The different colors correspond to different fields of view,

and the black line is a box median of every 9 points.

— One of the challenging observation was obtained during the nights of November 10 and 11 2021 for the small NEA
2019 XS (absolute magnitude of 23.87).

— The object moved with an apparent rate of 20-30 arcsec/min, so we could use an exposure time of 5-10 sec per
Image and we had to change the field several times during the night.
— The result shown strong evidences that 2019 XS is a tumbler asteroid.




Results: photometry

~of exoplanets ~

— High accurate measurements were obtained for TOIl - 1259Ab
characterizing the transit of exoplanets : & | Mansour, D. Bertesteanu, M. Popescu

Bucharest / T025 / QHY 294M

— A precision in the range of 0.01 magnitudes is
obtained for targets as faint as 13 V mag.
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— The observations sent to Exoplanet Transit
Database, ,
http://var2.astro.cz/EN/trescal/transits.php, (three
* transist reported up to now)
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residuals
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-0.01

— The HOlomon Photometric Software (HOPS)
was used for data reduction and data analysis

2022-04-04 20:34 (UT)
Dur: 4.6h / Exp: 15.0s

lpredicted
egress
end

ToiDws = 2459674.44467399%% O — Crinutes = — 3.673 8

Filter: Clear

The transit of TOI-1259Ab exoplanet observed with T0O25-BD4SB.
Apparent V magnitude of the star is 12.08 (Martin et al. 2021)




Conclusions

— The T025-BD4SB is a pro-am collaboration which uses a robust instrument for:

astrometric observations of asteroids and comets, prioritizing the newly discovered NEAs or those with
uncertain orbits;

photometric observations of Solar System bodies with the aim to obtain‘accurate light-curves for deriving
the spin-properties and their shape; |

the occultations which are performed in various international campaigns;
follow-up of various exoplanets transits;
light-curves of variable stars;

spectral properties of bright celestial objects.

— The project is developed by researchers from Astronomical Institute of the Romania Acdemy, by
astronomers from Astroclubul Bucuresti, and by students from Faculty of Physics from Bucharest

- It-aims to attract students and amateurs astronomers for using the telescope as a learning facility and for
contributing to scientific studies.
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