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Since the launch of Sputnik 1 (4th Octo”!, a lot of satellites have been

populated the space.
At present there are:

A 9.300 tons of space debris around the Earth on different orbits

A more than 28.000 cataloged objects and only the 13% are operational
satellites




Explosionof chinesesatellite Collisionbetween IRIDIUM 33
FengyurlC (Gen. 2007\ and KOSMOS 225E¢h 2009)
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56% of the space debris are fragments due to:

AEprosions

About 200 explosions occurred, 30% intentional to avoid the re-entry
of military satellites or to test anti-satellite procedure

A collisions
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ORBIT CLASSIFICATION

Low Earth Orbit (LEO): from 200 to 2000 km

Earth monitoring, Military, etc.

Geostationary Orbit (GEO): about 36.000 km

(equatorial orbit) uLEO
Weather and telecommunications satellites W GEO
u MEO
M HEO

Medium Earth Orbit (MEO): between LEO & GEO

Navigation (Navstar, Glonass, GPS)

Highly Elliptical Orbit i Hight Earth Orbit (HEO):

Polar communications
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LEO distribution
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Risks Impacts and collisions with operationaatellites

35,786 km

36000 km A 24 h

10000km A 6 h

v =11000
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High Earth Orbit (HEO)
> 35,786 km
> 22.236 mi

Geostationary Orbit (GEO)

Medium Earth Orbit (MEO)
2000 - 35,786 km
1240 - 22236 mi

Low Earth Orbit (LEO)
160 - 2000 km
100 - 1240 mi







Damage to the Hubble Spadelescope

Perforation of a
photovoltaic panel

Antenna
completely
perforated by
a spacedebris




Risks humanspacemissions
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Mitigations:
A Shielding
A Evasive maneuvers

Low

International SpaceStatiun
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Impact Risk
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Risks re-entry to the Earth

Solar panels fail Subsequent breakup
100 km 80 km
Reentry
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EUSSprogramme

(EuropeanSpaceSurvelllanceand Tracking

Decisionof the EuropeanParliamentand of the Councilof 16 April 2014 for
the establishmenbf an EuropearSpaceSurveillanceand Monitoring Network

v

An EuropeanConsortiumhasbeenestablishedon 15 June2015

v

1 January2016startedthe activitiesof the Consortium

TheEuropeanCommissiormprovidesfunds to theEUSST for:
A Upgradeof existingasset§H2020framework)
A Operatingcost(CopernicusGalileoframeworK)



The EU SST Consortium
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EUSST Sensor Network
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EUSSoperatingblock diagram
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The REand FGservicesare in chargeof Italy, through the National
OperationsCenter(ISOC)ocated at Praticadi Mare and managedby
the Italian Air Force



Space debris monitoring

Sensors used for the space debris monitoring:

ATeIescope
A Laser
ARadar

Credits ESA




Telescope

Somespacedebris reflect sunlight and they can be observedwith
optical telescopes Thistechnique can be usedonly for large debris
andthe observationganbe carriedout only in the night.
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Italilan radars
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Laser

Laser "llluminates" the satellite and the telescope receives the
reflected light. This technique Is usually used for satellites with
retroreflectors. Observations can be done at any time (weather
conditions permitting).

V. // 4
V/
— a7

Retroreflector mounted on satellites




Italilan laser
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BIRALES: dtalian SST ground sensor
(BlstaticRAdarfor LECSurvey
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BIRALES architecture

The sensor couples two radar systems:

A Multibeam CW system
A Single beam pulse compression radar
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BIRALESeld of view
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Receiverassemblingtest andinstallation on the focallines




Installation of optical fibres




BIRALE8agmentationcampaign
on Indian MICROSAR satellite

NAME = MICROSA(2019006A, #4394y
LAUNCHED = J24nuary2019

WEIGHT = 740 kg

EXPLOSION =5:4W0C 27 March2019
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