The wide-field telescopes for NEO surveillance
of the GAL Hassin astronomical center
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The GAL Hassin facilities for NEO monitoring

» Excellent night sky conditions (median annual seeing ~1.5 arcsec).
* Very low light pollution.

« >200 clear nights/year (~60%).
* Low latitude (~38°).

GRT
Code: L34

GAL Hassin astronomical center
for outreach and education
Active since 2016

Madonie Regional

GAL Hassin
(T

e . Night sky luminosity :
~21.5 mag/arsec? L‘ '

Sicily light pollution map (2023)

Source: hitps://www.lightpollutionmap.info
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The GAL Hassin facilities for NEO monitoring

» Excellent night sky conditions (median annual seeing ~1.5 arcsec).
* Very low light pollution.

« >200 clear nights/year (~60%).
* Low latitude (~38°).

GAL Hassin astronomical center GRT
for outreach and education Code: L34
Active since 2016
AT

Madonie Regional

Wide-field Mufara

WMT
Telescope (WMT) Code: M57

Started in mid 2023

Source: hitps://www.lightpollutionmap.info
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The GAL Hassin facilities for NEO monitoring — Galhassin Robotic Telescope (GRT - L34)

« Officina Stellare RC telescope, 40 cm aperture, f/D=3.8.

« Camera sCMOS Moravian C4-16000, 4k x 4k pixels (2024).
» Wide field of view (1.5 deg?).

« Fast equatorial mount 10 micron 3000 HPS.

« GPS time synchronization system (accuracy ~ 0.1 sec).

* Fully remotely controlled.

Property of the 551 NEOs measured by L34 from 2018-06-10 to 2024-09-04
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The GAL Hassin facilities for NEO monitoring — Galhassin Robotic Telescope (GRT - L34)

BN NEO

~550 NEOs
measured
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2023: the GRT gets 100% automated.

NEO/NEOCP visibility from L34 for the night of 2023-10-05
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50 ] ’ K23T0OL (MEDIUM - mag: 19.2, rate: 20.9, unc: 0.1') K23T00G (MED-LOW - mag: 18.4, rate: 123.8, unc: 0.0)
20 . K23TOOE (LOW - mag: 20.2, rate: 13.0, unc: 0.0") === Planned observations
. C9LKXH2 (VERY HIGH - mag: 19.8, rate: 8.5, unc: 5.3) =++ Night start/end
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[16:31:07] Connecting camera.
[16:31:88] Set BINNING = 2x2
[16:31:16] Connecting TheSkyX - Scope.
[16:31:17] Unparking mount.
[16:31:17] Observing target K24A02E - setl at 2024-01-16 17:15:00 ...
Year [16:31:17] Start cooling camera (T:-30°C) at 2024-81-16 17:10:00 (start in 2322 sec) ...
[17:10:81] Cooling camera at T:-30°C.
[17:10:06] Connecting Dome - Scope.
[17:10:06] Slewing to target
Slewing to RA(J2000)=02:56:00.28, DEC(J2000)=+38:24:55.50 ...
[17:10:15] Waiting 293 sec to start observing ...
[17:15:11] NEOFixer report status ‘observing' for target K24A@2E sent.

[17:15:11] Taking 247 x 13sec frames: 1ee% | [N NNERNENERRENENERRRRNIRNINRRNNIENN | 2:7/247 [1:16:21<00:00, 18.55s/it]

[18:31:33] NEOFixer report status ‘observed’ for target K24A@2E sent.

Number of NEO and NEOCPs observed by L34
=
=

L=

[18:31:33] Moving FITS files into folder: C:/Users/control GRT/Desktop/GRT_images/gennaio_16_2024/K24A@2E/setl
[18:31:35] Observing target K24A02E - set2 at 2024-01-16 18:35:00 ...

[18:31:35] Slewing to target

Slewing to RA(J2000)=02:55:55.70, DEC(J2000)=+38:39:34.35 ...

[18:31:35] Waiting 204 sec to start observing ...

[18:35:02] NEOFixer report status ‘observing' for target K24A@2E sent.

[18:35:02] Taking 247 x 13sec frames: 1ee% || NENENNENEENREIRRRRRIRR RN | 227/247 [1:16:19<00:00, 18.54s/it]

[19:51:22] NEOFixer report status 'observed' for target K24A02E sent.
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)

9k x 9k 10um pixels,
cryocooled, >90% QE
CCD camera (scale: 1" /px).

* Prime-focus felescope.

* 1 meter aperture.

 Low focalratio f/D = 2.1.

« Field of view: 2.5 x 2.5 deg,
corrected with five lenses.

* V;,~21in 60 sec (Clear filter).
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)

9k x 9k 10um pixels,
cryocooled, >90% QE
CCD camera (scale: 1" /px).

* Prime-focus felescope.

* 1 meter aperture.

 Low focalratio f/D = 2.1.

« Field of view: 2.5 x 2.5 deg,
corrected with five lenses.

* V;,~21in 60 sec (Clear filter).

Equipped with Sloan
(g, r, i’, ') and Clear filters.

*
%}EFICINASTELLARE
OUR WORLD, YOUR SPACE
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)

Installed on M. Mufara (1865 m altitude)
Commissioning phase completed in June 2023.
IAU observatory code: M57 (Aug. 2023).
Remotely controlled since July 2024.
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)

« 360 degrees free horizon
Low latitude (~38°)

2

Min. declination: -40 deg <’\:

Min. solar elongation: ~30 deg

* Poinfing min. elevation: +11 deg
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)
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A network of wide field telescopes soon active in Sicily...

WMT & ESA NEOSTEL “Flyeye” may work in synergy as complementary facilities:
« Simultaneous runs, having the same weather conditions.

« WMT will offer prompt confirmation and photometric characterization of
targets discovered by the ESA Flyeye.

* A unigue network of telescopes in the Mediterranean area.

ESA Flyeye 7
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» www.galhassin.it

» alessandro.nastasi@galhassin.it




Additional information




The Madonie park in Sicily: an excellent area for astronomical research

« Excellent night sky conditions (median annual seeing ~1.5 arcsec).
* Very low light pollution.

« >200 clear nights/year (~60%)*.

* Low latitude (~38°).

(*) A.Di Cecco, E. Perozzi, C. Marzo, et al. (2019) - Analysis of Italian sites
for NEO and space debris observations with the ESA Fly-Eye telescope.
ESA 1st NEO and Debris Detection Conference.

Madonie Regional

Source:
Visible Infrared Imaging Radiometer Suite (VIIRS) 2023
https://www.lightpollutionmap.info
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The GAL Hassin facilities for NEO monitoring — Galhassin Robotic Telescope (GRT - L34)

Magnitudes of all NEO astrometric measurements reported by L34
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)

~70% NEOs
atV>20

] o] ES wn

Number of NEOs measured by M57
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The GAL Hassin facilities for NEO monitoring — Wide-field Mufara Telescope (WMT - M57)

Night sky conditions on M. Mufara (as measured in 2017): it

Measurements, indicative of seeing
conditions, done on M. Mufara between
4th and 27th of August, 2017

ZIET

« 1/3 of photometric nights, with seeing of ~1 arcsec for
more than é hrs per night;

« 1/3 of quasi-photometric nights;

« 1/3 not clear nights.

AI-A=zZmN -H>

AIS—zZzmN —=HA>

1 2 3 4
Start Time = 27-08-2017 21.31.04 (Local Time): Cumrent Time = 28-08-2017 4.25.44 (Local Time)

NIATZMN - >
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