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The ñG. D. Cassiniñ

telescope is hosted in a

building with a dome

inauguratedin 1976.

The domeôsdiameter is 12

meters, while the height

from the groundis about20

meters.

Recently, the dome was

insulated with a new

material.

Path of the Planets
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The άGian Domenico Cassiniέis a 1.5-m F/4.8
Ritchey-Chretientelescopewith a CCDplate scale
of about 0.6 arcsec/pixelanda field of view of 13 x
13 arcmin.ά/ŀǎǎƛƴƛέis Italy'ssecond-largestoptical
telescope.

Tandem telescope array (Newtonian reflectors, 0.35-m, F/3)
Talk by Alberto Buzzoni, Wednesday, 28 February.

«Cassini» optical telescope
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BFOSC = Bologna Faint Object and 

Spectrograph Camera

Dewar for liquid nitrogen 
(CCD is cooled with liquid nitrogen)

MAIN CCD, EEV LN/1300-EB/1
Back-illuminated, 1340 x 1300 pixel 

Secondary CCD, FLI 1001E
1024 x 1024 pixel, with Peltier cell for 
cooling.

U, B, V, R, I Johnson-Kron-Cousin filters
G, R, Z, I Thuan-Gunn filters.
Spectral range 330 - 1100 nm
Spectral wavelength calibration is obtained through exposures of a Fe 
hollow-cathode lamp filled with He-Ar.



Topics related to the observations of minor bodies
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NEOs follow-up Long period comets Active asteroids



NEO follow-up
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TheNEOfollow-up consistsof confirmingthe near-Earthcandidatesin the NEOConfirmationPage(NEOCP),maintainedby the
Minor PlanetCenter. Theastrometricmeasurementof the confirmedNEOsarepublishedin the Minor PlanetElectronicCircular.

Themitigation of the impact risk of near-Earthasteroidsrequirescontinuousmonitoringof this minor body populationin order
to discovernew membersandrefine the orbits of thosealreadyknown. In the unfortunateeventof a collision, the possibilityof
mitigationdependson the warningtime.

NEO detection

NEOCP
NEO confirmation



The NEOs problem: 
Detection of Faint 
Moving Objects
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2 - If the movingobject is not bright enoughto be seenin a singleimage,then theƻōƧŜŎǘΩǎsignal-to-noiseratio (SNR)hasto be
increased. Increasingthe exposuretime is not an efficient way of increasingthe SNRof an asteroidunlessit is a slow-moving
asteroid. If the object is fast-moving, a longexposuretime makesthe asteroida streak insteadof a star-like object.

3 - A commonmethodfor finding movingobjectsis the shift andstacktechnique,alsoknownasάstackand trackέ. Thisinvolves
takingmultiple short exposureimages, short enoughthat the target appearsasa point sourceand not a streak, then shifting
the imagesrelativeto oneanothersothe object in eachimageis alignedwith himselfandthen combiningthe imagesinto one
by addingthe pixelvalues.

1 - By taking multiple imagesof the samestar
field, one would see a moving object, like an
asteroid or comet, changepositions relative to
the stars.



Software for NEOsfollow-up: Astrometrica
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Astrometrica implements the stack
and track technique. The ǘŀǊƎŜǘΩǎ
movement needs to be known in
advance.

Supports ADES output format,
replacing the "old" 80-column
MPCReportfile.

Starscatalogue: GaiaDR2, UCAC4,Χ



Software for NEOsfollow-up: Tycho Tracker

Cassini Telescope, Carbognani et al. INAF-OAS; Chianti Topics 10

Tycho Tracker implements a technique
calledSyntheticTrackingto improve the
signal-to-noise ratio of moving targets.
Unlike Astrometrica, the ǘŀǊƎŜǘΩǎ
movement need NOT be known in
advance.



Apparentmag distributionfor NEO follow-up
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A histogram showing the distribution of apparent
magnitudesof suspectednear-Earthobjectsto be confirmed
appearedin the NEOCPof the Minor Planet Center in the
secondhalf of May2022.

NEOCP

Observed 
from Cassini

Median 21.2 mag

Median 21.10 mag



/ŀǎǎƛƴƛΩǎastrometric
residuals
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We used NEODyS-2 services from 
SpaceDys to compute the mean 
absolute value of the residuals in RA 
and DEC:

Mean RA residual = 0.201 arcsec

Mean DEC residuals = 0.215 arcsec

212 MPECs from 2019 to 2024

RA DEC



Cometobservations
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Comet observations made with the 
«Cassini» are related to the Comet
Interceptor mission conceived after
discovering the first comet of interstellar
origin,2I/ Borisov, on August29, 2019.

Comet Interceptor is led by the European
Space Agency (ESA)and is planned for
launchin 2029.

Thespacecraftwill be "parked" at the Sun-
EarthL2 point andwait up to three yearsfor
a long-period comet with a trajectory and
speedsuitablefor a flyby.

Themission'ssciencegoal is to characterise
a dynamically new comet, including its
surfacecomposition, shape, structure, and
the compositionof the gasof the coma.



Purpose of comet observations with ά/ŀǎǎƛƴƛέ
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1. Characterise long-period comets (LPCs),particularly their dust
environment, vital to the Comet Interceptor (CI) mission,as the
instrumentsare designedto survivea dust environment equal to
1P/Halley.

2. Tocharacterisethe activity of LPCs,we observedtheseobjectsfrom
Earth in the years 2020-2021 and combined the results with the
dust models developed within the Italian CI team (Fulle and
Zakharov).



Long period comets observed list



2017 K2

2020 M3

2020 N1

2020 T2

2020 R4

2017 B3

2020 S8

Thepropertiesof theŎƻƳŜǘΩǎdust
were investigated by measuring
the dust productionrate usingthe
Afrparameter.

So,we measurethe mag in the R
band using both the UCAC4 stars
catalogue as a comparison and
[ŀƴŘƻƭǘΩǎstars.



An example of Afr

observationson long-period

comet C/2017 K2, observed

between8.5 and8.0 au.

The Afr value of about

7500 cm indicates a high

dust emission in space

despite the great distance

from theSun.

For comparison, the Afr

valuefor Comet67P is about

200cm.

The Afɟis the product betweenthe

albedoñAò(the reflectivity of grains),

the filling factor "f" andñɟòwhich is

the radius of the coma under

investigation.



Publishedpaper aboutlong-periodcomets
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Active Asteroids
The minor bodies of this class are main-belt
asteroids (TJ > 3.08), which sometimesshow the
typical morphological features of comets, such as
coma and tail, i.e. mass-lossphenomena. About 50
asteroidsareknownin this class.

The activity causes can be heterogeneous:
sublimation of volatile materials, rotational
disintegration, thermal fracturing or collision with
smallerasteroids.

The first active asteroid was (7968) ElstςPizarro,
discovered in 1979. In 1996, it showed signs of
cometaryactivity (imageon left).

On August 7, 1996, Eric W. Elst (RoyalObservatory,Uccle, Belgium) reported his
discoveryof a cometaryimageon mid-Julyexposuresby GuidoPizarrowith the 1.0-m
ESOSchmidttelescopeat the LaSillaObservatory.

Gault's Physical Characterization, Carbognani et al., Starcon2 19



(6478) Gault
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Main belt asteroid (6478) Gault in 2019
surged to very special attention as an
outstandingmember of the active asteroids
class,showingtypical morphologicalfeatures
of comets: comaandtail.

As the outbursts appeared along the full
heliocentricorbit, evenabout the aphelion
distance of 2.75 au, this feature tends to
exclude the sublimation of volatile material
asa causeof the activity.

Furthermore, spectroscopic observations
showeda prevailingpresenceof dust, rather
than gas,both in the comaand the asteroid
tails.

Imageof (6478) Gault,with its tail takenfrom
Cassinion 2019March23.



A typical light curve of Gault
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Carbognani et al., 2021, MNRAS, 506, 5774-5780
Carbognani et al., 2021, MNRAS, 506, 5774-5780



DŀǳƭǘΩǎ ŎƻƭƻǊǎ
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Fromours filtered observationswe find thesemean
colorsindices:

BҍV= 0.84± 0.04
VҍR= 0.43± 0.03
BҍR= 1.27± 0.02

Whichmakeit verysimilar to an S-type asteroid:

BҍV= 0.85
VҍR= 0.47
BҍR= 1.32

To verify if the colors changesaccording to the
rotational phase,we plotted the colors vs our best
rotation period. It appears that colors on DŀǳƭǘΩǎ
surfacechangesignificantly, apparentlyin a specific
areaof the surface.

Carbognani et al., 2021, MNRAS, 506, 5774-5780
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