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INAF Infrastructures Auditions – 31/5/2021

Asiago/Cima Ekar – 1400m asl
INAF – OA Padova

Loiano – 800m asl
INAF – OAS Bologna

Campo Imperatore – 2200m asl
INAF – OA Abruzzo

Serra la Nave – 1700m asl
INAF – OA Catania



Asiago-Ekar - INAF Padova
telescopes and instrumentation

Copernico 1.82m:
photometry, polarimetry  and 
spectroscopy with Afosc 
(uBVgriz-bands, narrowband 
filters; large set of grisms 
R=200/5000; polarimeter; 
FOV~8X8’); high-res spectroscopy 
with Echelle (R~20000);  hosting 
proprietary instruments (i.e. 
Aqueye+) and a permanent AO 
laboratory as part of ADONI 
(ADaptive Optics National 
laboratory). Operated remotely.

Schmidt 67/92:
CCD camera for 
multiband photometry 
(uBVgriz), FOV~1X1 
deg. Used in robotic 
mode.

Both are used every 
clear night for:
1. Science and 

technology [~80%]
2. Education (PhD 

schools, i.e. NEON; 
university students; 
high-schools 
students) [~20%]

3. Testing and outreach 
[few nights/year]

INAF AllSky and 
meteo station

(sky monitoring)

Boston University 
AllSky

(mesophere studies)



Asiago-Ekar - INAF Padova
team and telescopes organization

Team:
L.Tomasella, S.Benetti (INAF PD) - 
management

V.Chiomento*, A.Frigo*, L.Lessio, 
G.Martorana*, D.Selvestrel, 
L.Traverso* (INAF PD) - technical 
staff

E.Cappellaro, D.Fantinel, 
L.Zampieri, S.Chinellato, D.Greggio 
(INAF PD) - instrumental HW&SW 
development

C.Knapic, S.Zorba, M.Vicinanza 
(INAF TS) - IA2 Archive

V.Nascimbeni (INAF Pd), G.Iafrate 
(INAF TS), G.Piotto, A.Pizzella (Uni 
PD), T.Zwitter (Uni Ljiubljana) - 
High Education

P.Ochner (Uni PD) - Service & 
outreach

                    *FULL TIME (FTE=1)

Call for proposals: every 2 years for Large Programs; observers can apply at 
any moment for Small Programs (few hours, executed in service mode): 

1. Telescope time is awarded to a small number of projects (actually ~15 PIs) 
>> efficient use of the telescopes 

2. Co-Is (a few dozen) from different institutes; projects are usually part of big 
collaborations: i.e. GRAWITA, ePessto, NUTS, Engrave … >> national 
and international cooperation/availability 

3. Easy ToO execution or re-scheduling; remote (for 1.82m) or robotic (for 
Schmidt) control; INAF IA2 Archive >> maximum flexibility 

4. No night technical assistance (only emergency call) >> skilled observers 
are required

5. University Education: Laurea, laboratories, PhD, international observing 
schools (i.e. OPTICON NEON) … >> high educational value!

6. Hosting private instruments (Aqueye, CNR photocounter; space debris 
camera …); permanently the AO lab. as part of ADaptive Optics National 
laboratory (ADONI) >> technological tests



Asiago-Ekar - INAF Padova
Large Programmes 2020-2021 (next Call: Dec 2021)

                 Copernico 1.82m (Remote control)

● TASTE the Asiago search for transit timing variations of 
exoplanets (joint coll. Harps-N@TNG) 

● Spectroscopy of primordial asteroids (Paris Meudon coll.)
● ILOTs and impostors 
● SNe classification and follow-up 
● follow-up of gravitational waves, GRB, neutrini triggers 

(GRAWITA coll.) 
● AGN reverberation mapping in polarized light 
● Observation of Quasars (reverberation mapping) 
● The long standing monitoring of symbiotic stars and 

novae (with Echelle).
● Spectroscopic Binary stars (with Echelle)
● Follow-up of active and binary stars (with Echelle, joint 

coll. RAVE, GALAH, Gaia, Uni Ljiubljana).
● Aqueye (proprietary instrument; Asiago Quantum Eye, 

ultrafast photon counter, Zampieri INAF, Naletto UniPd).

Schmidt 67/92 (Robotic)

● Survey on binaries, exoplanets, variables 
in open clusters (Asiago pathfinder for 
HARPS-N)

● SNe photometric follow-up
● ILOTs photometric follow-up
● GRAWITA gravitational waves and neutrino 

follow-up
● Monitoring of sub-giants stars
● follow-up of star clusters observed by 

TESS (transits of exoplanets) 
● Novae and Galactic transients 
● FRB:  photometric monitoring

No stop during pandemic time ….



fig.2: comparison with other telescopes fig.3: Atels, GCN, AstroNote …fig.1: refereed papers per instrument @Ekar

Start of Asiago 
Classification Program 

Few selected highlights:

@Ekar about 50 
ref. papers in 

the last 2 years 
(2019-2020)

Asiago-Ekar - INAF PADOVA
scientific production
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Asiago-Ekar - INAF Padova
environmental conditions

Alpine climate, with snow in Winter and high humidity in Spring

Telescopes are used ~50-65% (totally or partially) of 
the scheduled nights (~270 for 1.82m; ~360 for 
Schmidt). Copernico is in maintenance and testing 
in Spring time (~80 nights).   

Robotic@Schmidt has highly improved efficiency (i.e. 
open dome statistics).

The night-sky brightness is monitored (by S. 
Ortolani) from decades. It is around 20.7-21 mag. 

About 53%  of the images have seeing better than 2”.

Mount Ekar sky brightness



Asiago-Ekar - INAF Padova
critical issues

Main funds: 

● FFO Asiago-Ekar ~ 72 k€ per year (personnel costs NOT included)
>> OK for the day-to-day management

● a few thousands € from INAF PD research fund (~20-30 k€ per year)
>> i.e. last year to finalise Schmidt robotization 

● “fortuitous” external funds (i.e. Afosc CCD bought with Uni. Ljubljana funds in 2014)
>> instruments and detectors get old … which funds for future extraordinary management ?

Lack of technical team 
turn-over !!!
At present 4 technicians; 2 of 
them are very close to 
retirement. High professional 
skills (not easy to pass on 
without a period of 
coexistence at work). 

Asiago technical staff  is 
involved in several projects’ 
development/maintenance 
(ASTRI & CTA, Magic, TNG, 
Aqueye, ADONI, mirrors 
coating for other 
observatories …) 



Cassini 
152cm

Zeiss 
60cm

Guesthouse
Planetarium

LOIANO (INAF – OAS Bologna)

• 1.52m “Cassini” telescope (1976) – 
used for science and SST (+ teaching)

• Ritchey-Chrétien optics, 70’ FOV
• Currently using BFOSC, 13’ FOV

• 60cm Zeiss telescope (1936) – used 
for outreach

• PRISMA camera
• Other outreach facilities 

(Planetarium, Interactive exhibit hall, 
Solar system model)

• Guesthouse (1936), includes also 
offices exhibit hall, and plate archive

• Land (ca 19 hectares), buildings and 
telescopes owned by University of 
Bologna

• managed by Bologna Observatory 
since mid-1980’s

• land management returned to UniBo 
in 2015



TEAM

LOIANO

Technicians:

• Ivan Bruni
• Antonio De Blasi
• Roberto Gualandi 

Astronomers:

• Albino Carbognani – TD
• Silvia Galleti – AdR

BUDGET

60 k€/year + salaries

BOLOGNA

• Giovanna M. Stirpe – associate astronomer – Coordinator
• Roberto Di Luca – technician - ICT services

+ support by Director, Administration and Prevention & Protection 
Service



SCIENTIFIC ACTIVITIES

• Scientific programmes by INAF – OAS and UniBo 
astronomers:

• Long-period comets (Carbognani et al.)
• Confirmation of weak NEOs in collaboration with 

MPC (Carbognani et al.)
• Photometric characterization of active asteroids (e.g. 

Gault) (Carbognani et al.)
• Exoplanet survey (Bruni et al.)
• GAIA science alerts (Garofalo et al.)
• Characterization of GW sources (GRAWITA)
• Hard X-ray sources (Masetti et al.)
• Variability of very high-z quasars (Decarli et al.)

• Scheduling every 6 months after internal call for 
proposals

• About 10 papers/yr and more than 20 
telegrams/circulars in last 3 years



SPACE SURVEILLANCE AND TRACKING
PI: A. Buzzoni

• entered EUSST consortium and contributing to services 
since 2018, in MEO and GEO

• scheduling on weekly basis, based on tasking from ISOC

• Cassini can spot objects of a few cm in GEO, with 
accuracy of 8m

• planning new instruments: 
• TANDEM (about to be tendered), 4 x (2 x 2 deg2) 

field, in flexible configuration - 350k€ EUSST
• SuperFOSC (being designed at INAF - OAS) will 

allow us to recover wide FOV (1 x 1 deg2) 

• EUSST funds paying 1 TD contract and partially 1 AdR 
contract

• Loiano will host the control centre for ASTRA (All-Sky 
Tracking Array)

TANDEM
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RADUGA 1-3    

RADUGA 1-3    

GAIA

Sidereal
tracking

No tracking Differential tracking



CRITICAL POINTS

• Technical staff shortage
• No “tecnologo” following Loiano from 2018 until recently – development and 

updates lagging (working on that)
• Incomplete remote control and automation still requires too much human 

support for observations (working on that)
• Bureaucracy – spending money requires massive effort; current system can lead to 

poor results
• Older buildings requiring maintenance
• Asbestos removal from inside Cassini dome is being negotiated with UniBo

2018 2019 2020
Scheduled nights 150 167 262

Observed 86 101 152
Bad weather 64 66 64

NIGHTS USED



Presentazione Serra La Nave (Mt. Etna) – INAF-OACt 
Altitude: 1725m s.l.m., Long: +14° 58’.4; Lat +37°41’.5 
telescopes and instrumentation

Foresteri
a

Colacevich

Auxiliaries: All Sky, 
meteo station, Prisma

Outreach Robotic APT2

ASTRI-Horn

Colacevich Cassegrain, 91cm, f/16 (14.3 m)
-Spectropolarimeter CAOS, Single object, 
Echelle, Fiber fed, Spect. Res.: 50000, Range 
388 – 10000 nm
-Camera COLD,  1Kx1K,  pix scale 0.66 
arcsec/pix, FoV: 11.3x11.3 arcmin, Filters: 
UBVRI Hα

Outreach 40cm, f/8 
Platform access for 
impaired people ASTRI-Horn Cherenkov 

Dual-Mirror 4.3/1.8m , f/0.5 
(f=2.2m)
Aperture 5m2 (18 segments)
FOV=10.5°, PSF 0.19°
M1: Al+SiO2  / Dielectric coating
M2: Al+SiO2 

Camera ASTRI-Horn:  SiPM Tiles, 
Topological Trigger inside PDM, 
PSF-80%/pix
Control Room, CED … 

Conference room, studio, electro-mecc. workshops, Internet, rooms

Activities:
•Observations mainly international  
network collaborations 

•University lab activities Master/PHD 
•Outreach
•Ongoing Technology dev.:
  Robotic tel.,  CCD COLD, CAOS
  Cher. Telescope 
  Cher. Cameras: Horn, ASTRI-MA, 
     Chec-s
  ASTRI e Mini-Array Software:
    Control operation/archive/pipeline

APT2 Ritchey-Chrétien, 80cm, 
f/8 Pointing speed: 0.75 deg/sec
Andor Aspen CCD camera 
(CG230-42),  2Kx2K,  scale 0.47 
arcsec/pix FoV: 16x16 arcmin.
Filters: UBVRI Hα & neutral



SLN
Staff, Organization, Nights

 Site manager Leto, G.
 Resident Staff 
 Distefano (tech), Corsaro (guardian) , Scuderi C. 
(guardian)  
Non Resident Staff  (regular activity) 
 Bellassai, Bruno, Domina, Martinetti, Micciché, 
Occhipinti,  Santagati 
Non Resident Staff (when needed) 
Buttaccio, Di Benedetto, Giuffrida, Grillo, Nicotra 
 Telescope/Instrument Scientist 
 Bonanno G., Catanzaro, Cutispoto, Frasca, Leto, 
Leone, Munari, Sanchez

 ASTRI Staff (Other INAF Obs – remote support - at 
site when needed,)
 Leto G. (Resp), Gianotti (CED), Gargano 
(Telescope), Mineo (Camera), Sironi (Optics)
+ 38 (regularly involved)

 Outreach  OACT Scientists 

Maintainance: Telescopes/Instruments are maintained and 
upgraded when necessary under the responsibility of the Instrument 
scientists/group 
Proposals: No regular call, no service mode (too few night assistants 
available), proposal are managed with the support of local scientists
Ongoing projects: CRAM, D&D@OACt, EXO-Arch, EXO-SPI, 
EXO-Stars, EXO-Young, HADES, HOT-ATMOS, GAPS2, MUCH, 
NERTIMP, nlmstars, PENELLOPE, PLUS, PRISMA, PROGRESS, 
STRADE, WEBT
SLN is a “laboratory” for Master and PHD in collaboration with 
UNICT
ASTRI-Horn: Till now operated as prototype verification/validation, 
test, and experiments. 
From the fall will start  as test site for:
- New mirrors test (dielectric ones)
- ASTRI Cam (Mini-Array)
- Chec-s Cam (CTA SST)
- “regular” observing of Crab, few MRK sources, Targets of 

opportunity

Sky conditions
In the last years:
Usable night  > 50% clear,  150-160 
night/year

Usable night < 50% clear, 30-40 
night/year

Colacevich 60 n/year (no assistants)
APT2 180 n/year

Sky luminosity without moon:

Magnitude/arcsec2



SLN
Scientific and technological production highlights 
20 paper/year, mostly within international 
collaborations

Photometry@SLN

GAIA Alerts
450 days monitoring

Few minutes obs
Paper in preparation

HADES program (GAPS)

TOI–1278 B: SPIRou unveils a rare Brown Dwarf Companion 
in Close-In Orbit around an M dwarf
Artigau, ..., Frasca, et al. (2021, ApJ, accepted)

PENELLOPE collaboration



SLN
Scientific and technological production highlights 

Spectropolarimetry@SLN



SLN
Scientific and technological 

production highlights ASTRI-Horn@SLN

25th of May 2017
First Cherenkov light with the ASTRI camera

1500

0

29th April 2019
First Cherenkov light with the CHEC-S camera



SLN
Funds, plans, critical issues

Funds:
2021: 148 k€
(including additional funds for 
new power grid connection)
2010-2017 FFO down to 20k

Critical issue
No turn over tech staff, skills loss in 2 
years irreversible Plans:

• power line upgrade grid connection
• foresteria (additional planned improvements)
• ASTRI-Horn 
• ”porting” telescope software Colacevich&APT2

Thermal power plant, done (VS project)

Buildings maintenance, done

ENEL Grid connection 2021/22

Generator, done



Campo Imperatore
instrumentation 
and capabilities

SCHMIDT (92/65)

4096 x 4096 CCD Camera

Plate Scale:  1.02 arcsec/pix

Covered FoV: 70 x 70 arcmin2

Filters:   SLOAN u, g, r, i, z

AZT-24 (R-C 110)

256 x 256 HgCdTe NIR Camera

Plate Scale:  1.04 arcsec/pix

Covered FoV: 4 x 4 arcmin2

Filters:   J, H, K, K’ + narrowband

Spectroscopy:  I+J, H+K, R∼220
_________________

3300 x 2500 CCD camera

Filters: Kron-Cousins V, R, I

Conference room
Public outreach activities

All-sky camera
Cloud monitoring
Sky surveillance



Campo Imperatore
team organization and 

current projects

CURRENT OBSERVING PROGRAMS

Transient phenomena search & follow-up:
● GW events VIS counterparts 

● GRB optical counterparts

● Supernovae

● Tidal Disruption Events

Space Debris search & characterization

Near-Earth Objects follow up

Image processing algorithms testing

M. Canzari
software management

F. De Luise
observation management

M. Dolci
instrumentation program

G. Valentini
infrastructure & logistics, O&E

N. Napoleone, P. Tedesco
night assistants

R. Carini (*) F. Onori
(remote) observers

M. Quintini
hw/sw maintenance

A. Di Cianno, A. Valentini, 
L. Pacinelli

technical support



Campo Imperatore
instrumentation program

Q3 2021 Q4 2021 Q1 2022 Q2 2022 Q3 2022 Q4 2022 Q1 2023 - Q1 2026

Automatization tests

(OB automatic 

execution)

Advanced schedule 

managem.  implem.

Focal plane 

refurbishment

Advanced schedule 

managem. testing

Advanced schedule 

managem. testing
TANGO control 

development

Robotization 

program start

Robotization program

Control system 

installation

Telescope+dome 

reactivation 

Control system 

testing

Test CCD camera 

installation & 

characterization

Telescope 

automatization 

implementation

NIR camera 

refurbishment

NIR camera 

refurbishment

Telescope 

automatization 

testing

Telescope+cameras 

integrated control 

and automatization

Integrated 

automatization test

Integrated advanced 

automatization 

implementation and 

test

Robotization 

program start

SCHMIDT system

AZT-24 system

OBS

VIS OBS NIR OBS VIS/NIR OBS



Campo Imperatore
towards a global 
control software

INAF - OAAb technology group has acknowledged skill in software engineering.

Starting from the experience with the TANGO Control Framework, gathered (and in 
continuous advancement) in the context of the SKA and LOFAR2 Projects, a program 
aimed at controlling the Campo Imperatore instrumentation with TANGO has been 
conceived and is currently under definition.

The extended purpose is to put all the devices in the Campo Imperatore station under 
TANGO: these include not only the telescopes, but all the sensors and devices for 
monitoring and controlling the overall infrastructure.

A further step will be aimed at reaching the integrated control of ALL the telescopes of 
INAF - OAAb, including the three automatic telescopes (72cm, 40cm and an H-alpha 
8cm solar telescope) in Teramo.

The final goal of the program is to get an integrated access to the control of a national 
distributed facility. Discussions to this aspect already started with Asiago.



Campo Imperatore
Strengths/criticalities

STRENGTHS

● Site high-elevation makes it especially suitable for NIR observations. AZT24 is actually the only infrared 
telescope on the italian territory, and one of the only two on the continental Europe. 

● Schmidt telescope is one of the only two Schmidt telescopes on the italian territory (together with 
Asiago). Its wide field makes it especially suitable for survey programs related to transients.

● Automatization and robotization program expected to greatly improve observability statistics.
● Roadmap to a fully robotic facility allowing wide- and narrow-field imaging plus spectroscopy, both in 

the visible and in the near-infrared.
● Campo Imperatore can be integrated with the other national observatories (Asiago, Loiano, SLN, ...) to 

create a national observing facility with common access and control.

CRITICALITIES

● Skilled manpower to be acquired, especially in the field of electronic engineering
● General skill on problems encountered by robotic instruments to be consolidated (but opportunity to get 

in touch with experienced teams (e.g. Asiago Schmidt))
● Regular funding to be ensured, especially for the final part of the robotization program (where crucial 

technical interventions could be necessary) and, in general, for the maintenance of the instrumentation - 
remind that, e.g., MTBF is given for elevations below 2000 m.


