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Collision Frequency of Artificial Satellites: The Creation of a Debris Belt
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As the number of artificial satellites in carth orbit increases. the probability of collisions between
satellites also increases. Satellite collisions would produce orbiting fragments, each of which would
increase the probability of further collisions, leading to 'Tf growth of a belt of debris around the earth
This process parallels certain theories concerning the growth of the asteroid belt. The debris flux in such
an carth-orbiting belt could exceed the natural meteoroid flux. affecting future spacecraft designs. A
mathematical model was used to predict the rate at which such a belt might form. Under certain
conditions the belt could begin to form within this century and could be a “gmmm pruhlnm during the

ecraft ex-

next century. The possibility that numerous unnbwved fragments already ex:

plosions would decrease this nterval

. carly implementation of \pz«. jized launch con-

Suraints and operational proeedures could Signiicantly delay the formation of the bei.

INTRODUCTION

Since the beginning of the space age. thousands of satellites
have been placed in carth orbit by various nations. These
satellites may be grouped into three categories: payloads,
rocket motors, and debris associated with the launch or
breakup of a particular payload or rocket; most satellites fall
mm the Lm Ldlegor) Because many or |hcsc mellnn are in
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reached by this study that over the next few decades a signifi-
cant amount of debris could be generated by collisions, affect-
ing future spacecraft designs

SATELLITE ENVIRONMENT MODEL

A model describing the environment resulting from orbiting
satellites was constructed by first calculating the spatial density
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35000 km -> 24 ore 11000 km/h

10000 km > 6 ore 18000 km/h

1000 km - 105 min 26400 km/h

300 km -> 91 min 27800 km/h

.
Vetro anteriore
dello Shuttle

Pannello solare dell -
Space Telescope
(3.5mm)




L'’esperimento West Ford (1963)

400 Milioni di “aghi”
fusi in un “panetto” di

Naftalene

Lancio: 9 Maggio ‘63
Satellite: MIDAS (67)
Orbita: 3603 x 3681 km

% Orbita: 578 x 3418 km
!
\
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Inclinazione: 87.4 gradi

Inclinazione: 88.4 gradi Periodo: 166.5 minuti

& Periodo: 127.1 minuti

Il “fumo” dei missili
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2013 - Bortellone III stadio Ariane 5 -
CancungMessico)




Il rientro del Cosmos 1315 -
Settembre 2015

RE-ENTRY OF RUSSIAN SATELLITE

COMOS 1315
KAILUA KONA, HAWAII , AUGUST 30TH, 2015




24 Luglio 1996: la prima

Note that under the more con-
servative assumptiop£3d20 objects/yr) the first collision would
4@ owever, at a growth rate of 13%/yr
this collision would occur around 1989, If the average collision
cross section is overestimated by a factor of 2, the first collision
could be as late as the year 2005, while an underestimation by
a factor of 3 results in a first collision between 1985 and 1990
under any of the growth assumptions.

(Kessler & Cour-Palais, 1978)

Satellite: Cerise (Francia)
Uso: Militare

Lancio: 07 Luglio 1995
Arearadar: 0.65m?

Orbita: 582.5 x 589.3 km
Periodo: 96.4min
Inclinazione: 98.2°

“collisione”

Area radar: 0.07m?

Orbita: 445.1 x 457.1 km
Periodo:  93.6min
Inclination: 98.3°

Scoppio a bordo
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_ \ || ~17,000 oggetti
- Total . >10cm

Active Payloads

Dead Payloads

con _u ~1500 satelliti

FY-AC Debris g 1 operativi

1960 1980 2000

Esperimenti ASAT (Anti-Satellite)

ASAT TEST
Xichang Space Center, China
January 11, 2007

Visualization using the data tracks
available on June 11, 2007




La triste

10 Febbraio 2009

storia dell'Iridium

(Scontri Spaziali)

19 Marzo 1985

12 Gennaio 1990
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Raccolta differenziata?
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La distribuzione in altezza

Spatial Density of Catalogued Space Debris
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La distribuzione in altezza
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La base NORAD

4 Miommi.Cheyenne;Colorau,,

[ Average-aperture telescopes (600mm and above)
3 I Wide-field average-aperture telescopes (400-700mm)
-« @7 A " 1 wide-field survey telescopes (220-250mm) /
1S - I small telescopes for follow-up observations (220-300mm)
—1 Telescopes for minor bodies observations

[_1 Telescopes in production 4

ISON is an open international project started in 2004
for regular monitoring of the near-Earth space
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en servicio

previstas

SKKP
Noginsk

charly015.blogspot.com

Googleearth
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Il censimento

Detections (July - Sept. 1999)
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LFOSC
10x6 arcmin
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Qesa

Andarli a prendere...
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Vele & Origami

Il Satellite Fionda (SlingSat)...
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