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Long: 11° 34' 08.397" E - Lat: 45° 50' 54.894" N - Altitude: 1376.2m

Mount Ekar, Asiago
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Copernico 1.82m

Schmidt

Long: 11° 34' 08.397" E - Lat: 45° 50' 54.894" N - Altitude: 1376.2mCopernico 1.82m (1973):

photometry and spectroscopy 

Afosc (FoV=8.8 x 8.8 arcmin, 

uBVgriz and narrow-band 

filters; grisms R=200-5000); 

Echelle (R~20,000);

Proprietary instruments.

Remote control from 2013; now 

upgrading to robotic.

Schmidt 67/92 (1967):
uBVgri photometry, FOV~1 

deg2.

No human presence during 

night-time: robotic control.

Scheduled time:

65% science and technology; 

15% education;

20% maintenance and testing;

Mount Ekar, Asiago
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Brief history of Schmidt 67/92

• Built in 1965, inaugurated in 1967

• Photographic plates and films till 1998 (FoV=5.1 × 5.1deg)

• Dec. 2000 - Mar. 2002: ADAS Asiago-DLR Asteroid Survey 

project, using a front illuminated Loral chip (FoV=49’ × 49’)

[… close …] 

• 2009: the telescope is refurbished, mainly for outreach, and 

equipped with SBIG STL-11000MC2 (FoV=58’ × 38’)

• 2017: remote control achieved; purchase of a Moravian CCD 

camera with a KAF-16803 detector  (FoV=59’ × 59’)

• 2020: Robotic Schmidt achieved!

Observing night 13 Feb 2024: the dome of the Schmidt

telescope is opened/closed under the robotic control of

the weather stations.

Robotic Schmidt

Copernico
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Robotic Schmidt: the efficiency leap

year
number of fits 

files in archive

2023 32150

2022 56271

2021 46612

2020 29984

2019 9274

2018 12353

2017 12732

Robotic Schmidt

The efficiency has increased at least 

by a factor of three in the volume of 

collected data, even more 

considering their scientific use.
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Last 4 years: 30-37 refereed papers per year using data 

from Asiago-Ekar (several dozens of non refereed 

communications, AstroNote, Atel, GCN, etc per year); 

around 16-18 papers using Schmidt data.



Robotic Schmidt: the efficiency leap

year
number of fits 

files in archive

2023 32150

2022 56271

2021 46612

2020 29984

2019 9274

2018 12353

2017 12732

Lina Tomasella 28.02.2024

Last 4 years: 30-37 refereed papers per year using data 

from Asiago-Ekar (several dozens of non refereed 

communications, AstroNote, Atel, GCN, etc per year); 

around 16-18 papers using Schmidt data.



Robotic Schmidt vs Remote Copernico
statistics for February 2023

Open-shutter (Ʃ exptime fits from archive):

• Robotic Schmidt: 114 h

• Remote Copernico: 89 h

RSch/RemoteCop ratio = 1.3

Open-dome (nautical twilight-dawn):

• Robotic Schmidt: 182 h

• Remote Copernico: 165 h

RSch/RemoteCop ratio = 1.1

Why Robotic Schmidt is successful: 

• better use of (even small) fraction of clear sky; 

• reduction of telescope overheads.

Copernico telescope % open-close dome for meteo:

open overnight

close overnight

partially open
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Robotisation in a nutshell   

• check of weather stations for dome open/close. 

• check the DB once per minute.

• choice of the OB with higher priority; check the 

temporal observability of the OB (scheduler).

• focusing, choice of the guiding star, start observation.

• authorised users can insert the Observing Block OB.

• the OB are stored in a Data Base DB.

• the executed OB is deactivated (an email is sent to the 

program’s PI and telescope managers).

• the incomplete/not executed OB remains in a queue. 

telescope control (by MFC - M. Fiaschi):web pages for users (by E. Cappellaro):
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Robotisation in a nutshell   

BVr trichrome by Giovanni Benetti

Mosaic 3 x 4 deg by Rolly Bedin
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Robotisation in a nutshell   

SN 2022xlp light curves in a monitoring campaign

NOT

Copernico

Schmidt

LT
i-band

comet NeoWise by Giovanni Benetti

differential tracking on moving objects
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Wikipedia list of Robotic Telescopes
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What about Robotic 1.82m Copernico? 

(imaging and spectroscopy with Afosc …)   

imaging with Afosc > astrometry >  target to-slit > spectroscopy

(with pointing and tracking precision)

to be sufficiently precise we needed several HW improvements!
(i.e. the resolution of the new encoders is 0.275 arcsec vs 4.36 arcsec of the previous ones)
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RoboCop project and INAF Techno Grant 2022

low-cost project thanks to the work of technical 

and scientific staff!
(… and to the previous home-made experience with the Schmidt …)

25k€ ~13,7k€
(not enough …)• co-financed by INAF OAPd; 

• cooperation with IA2 TS for the archive;

• HW installation by the technical staff Asiago-Ekar & Padova;

• Home-made Robotic SW for the users by Enrico Cappellaro;

• telescope SW and control by MFC of Marco Fiaschi.
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RoboCop project

May - Sept. 2023: the technical staff, in collaboration with MFC, has changed about 80% of 

telescope&dome HW systems (encoders HA&Dec and in M2 for focusing; brushless motors; CanBus 

cables; electronics, (redundant) weather stations; webcams …), in order to reach the required 

precision for pointing (target to-slit) and tracking and for a robust meteo parameters control.

Aldo         Thomas       Luciano       Marco

Danilo                Luigi

technical staff in Asiago-Ekar and from Padova

Lina Tomasella 28.02.2024



RoboCop project

Nov 2023 - ongoing: development of the users web 

interface for OB data  entry and scheduler; integration 

with the telescope control; debugging and overnight 

testing (commissioning phase).
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Objectives 

• simplification and optimisation of the use of the telescopes (no

need of specific training and of human presence overnight).

• improving the ability to quickly respond to the astronomical multi-

messenger triggers (immediate OB submission/execution).

• maximise the data collection capability of the telescopes and the

scientific productivity (weather monitoring overnight).

• pilot experience for low-cost robotisation of small-to-middle size

telescopes (know-how acquisition).

Thanks!
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Meteo Ekar
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ARPAV SQM - SKY QUALITY
21.7 mag during a foggy night in Asiago 

and on the Pianura Padana

(usually between  20.1 and 20.8)



Seeing from Schmidt images

1.5 - 2.0 arcsec 
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