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In 1992 Aﬁ] launched with the ]R]S launch system
on board STS 52 the LAG‘:‘:OS—-Z

.
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It has a diameter of 60 cm, mass 405 !(g and orbits
earth at 5900 km. Those are PerFect Parameters
for Geoclesg and also Provicle some indications on
relativistic effects, but is non what is needed for
reach the necessary accuracy for an exact

determination of the | ense —~Thirring effect.



C@om | AGEOS 2 to | ARE.S Y

h =
italiana

e | he AL S limitations for fundamental Phgsics had lead
alreadg in mid 90’ the team guiclecl bg Prof |. Ciumco]ini and [rof Al
FPaolozzi to developed a spcchcic design foral aser Relativitg

Satellite: ]| ARES

o | he satellite should have some sPeci{:ic characteristics : it was to

be small and very heavg in order to reduce the so called non-
gravitational forces

e | ARES Principal FParameters %‘i ;\\
* Mass 386,8 Kg §2® o8
e Diameter 36 cm

e Mirrors 92 CCR | | .«
o Orbit 1450Km, 69.5° e <
e (Goal: measure Lcnse-—Thirring effect with an accuracy of 1%
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@T)ﬁj T he | AR S program f§ ?1"?5* |

* |n2008 AS5) agreecl with | S A to embark on board
the VIE. GA maiden ﬂight a scientific Pag]oad

. his oPPortunity was recognizecl should need a clesign

to cost aPProach strict]y tailored with the scope of the
scientific mission and the risk of a maiden ﬂight

-—

e [he original contract foresaw a launch in 2009

—

e | he Fo”owing elongation of the \/c—:ga program allowed

to moclhcg the design in orderto host onthe | AR5
59stem other Pagloads: 9 Cubeﬁats + Almasat
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| ares satellite g LS «, .‘ &
Almasat = S G 7
(_ubesats AT

The | ares Sgstcm Provicics also
additional \/e%]a environmental data and
images of the ight and satellites
separations
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\, ALMASat- 1
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italiana

. Ang mass induce a deformation

in the 5Pacc~Timc frame

o ]F the mass rotates then also the

ST frame co-rotates and a mass ot
in this frame will be draggcd e 5
G
o | hiseffect, Prcdicated bg | Seodetic ffect
, ) ) (0.0018 degreeslyear)
Emstcm theorg is called Lcnsc—: —
___..h, 3 F-F Measured Predicted
it ﬂg = CCt Geodetic precession 6602 + 18 6606
. he accurate measure will i _
Frame-dragging ST 2 72 39.2

Providcs benefit to the studies (mas)
on rclativitg and also on current

aPPlications as GFS Gravitg Frobe results
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italiana

i. | he orbiting objcct with the highcst mean density in the

solar sgstem

2. he heaviest tungsten 8”09 Piece ever manufactured

——

3. e orbiting artiticial object with the lowest surface-to-
mass ratio

4. | he satellite bo&g with the lowest number of parts: |

\n

. satellite built in +9car and 1 week

6. Among the longest incubation Period 1984-2008 (24
3ears)
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e | owcost:lessthen 6.5 M€ = 1/5 of the

launchercost

e [ xtensive use of COTS elements
o SPin-in from High- Tec commercial small

industrg

o Strong cooperation between ]nclustrg
and Ur:iversit9
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Industrial Contract l

ASI - Italian Space Agency

— S Mission organigram

ESA - European Space Agency

Spazio

OHB-CGS - Compagnia Generale

WV

Vega Maiden Flight

J/ Scientific Contract

Principal Investigator: Prof. Ignazio Ciufolini

Salento University

l

v
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Sapienza University INFN
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Sapienza University

Satellite design;

Satellite Breadboard design,
construction, tests;

MGSEs design,
construction, tests.

RHI

Separation System

S.A.B. Aerospace

Support System

manufacturing

J

Marotta Advanced TEMIS
Technologies

Telemetry

Support System

|

OMPM
— Supplier

Sapienza University

Separation System design;

Separation System
breadboards design
construction and test.
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@ares Sgstcm Success Cr:tcrla

Ci ~To deplog :
a) | ares satellite
b) Almasat

c) Cubesats

( 2-To acc]uire :
a) iImages of the VI GA and satellites

scparations

b) \/cga Flight environmental data




VUM Classical Orbit
Time [UTCG):

Semt -major Axis (hm):

Eccermtricity:
Inclination (deg):
BaaN (deg):

arg of Perigee (deg):

True Anomaly (deg):

Hean Anomaly {deg):

Elemepts

14 Feb 2012 16:49:15.828
i 723N _ 161548
0.0E0EE2

69,458

435,881

45,8322

343.507

345,992
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5/};/73/ corrcct[g acc]u/rca/ four a’aﬂs atter launch
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