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Highlights of Endeavor's final flight and outlook on the Space Shuttle Program.	



	


The STS134 has been the last flight of Space Shuttle Endeavour. The 16 days mission has 
concluded the ISS assembly with the delivery of the Alpha Magnetic Spectrometer. The 
Italian part of the STS134 has been identified as the DAMA mission and it included 6 
additional experiments. The six-crew mission has been training at the Johnson Space 

Center in Houston for about 2 years. The initial launch date was scheduled to be for the 
end of July 2010, but, due to a number of delays, the launch happened on the 16th of May 
2011. For the numerous robotic arm operations, as well as for the significance of the extra 
vehicular activities, the STS134 mission will remain in the story of the space activities as 

one of the most complex mission ever. The perfect, spectacular, night landing on the 
runway of the Kennedy Space Center, could not have offered any better image of the 

conclusion of the Shuttle era.	


The retiring of the Shuttle, nevertheless, is also opening to new opportunities.  NASA is, in 

fact, looking for alternative proposals as deriving from private industry initiatives. The 
most visible, so far, has been the SpaceShip1. Nevertheless, a number of different projects 

are more and more consistently surfacing into an enlarged community of spaceship 
designers with very interesting new projects, and with very promising new ideas.	
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Highlights of planetary laser ranging and altimetry: Mars (Mars Global Surveyor), 
Moon (Lunar Reconnaissance Orbiter), Mercury (MESSENGER) and beyond.	



	


Planetary laser altimetry began on the early Apollo flights in the late sixties and early 

seventies but did not become significant scientific tool for planetary exploration until the 
nineteen nineties with launch of the Clementine mission to the Moon in 1994 and the Mars 
Global Surveyor (MGS) spacecraft to Mars in 1996.  For Mars, the laser altimeter (MOLA) 
made the first precise mapping of the planet at geodetic quality that could be used for the 
planning of future landing mission, interpreting the morphology of the landforms, and for 

the constraining of images.  MOLA obtained reflections from CO2 ice clouds, from the 
CO2 surface frost in the polar regions, and provided the first estimate of the volume of 

material deposited on the surface during the season atmospheric cycle.  In 2004 the 
MESSENGER mission to Mercury was launched and carried the Mercury Laser Altimeter 
(MLA) as part of its payload.  MESSENGER did 3 flybys of Mercury, with the instruments 
in operation in 2008 and 2009, and entered Mercury orbit in March 2011.  MLA has been 
operating for over 1 year in Mercury orbit and provided detailed topographic mapping of 
the northern hemisphere showing that the north polar region is a 2 km depression, that the 
equatorial region is elongated at the km level, and has a dynamic range of topography of 
over 9 km in the northern hemisphere.  In 2009 the Lunar Reconnaissance Orbiter (LRO) 

mission carried the LOLA laser altimeter to the Moon.  LOLA is a 5 beam, 10 cm accuracy 
laser system that was designed to assist in landing site selection and able to provide 

topography, surface slope on a surface scale of 25 m, and roughness and reflectance on a 
scale of 5 m.  It has been operating on orbit continuously for over 2.75 years.  The 

presentation will discuss the results from these missions and the new understanding we 
have obtained of Mars, the Moon and Mercury.	
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S. Dell’Agnello, INFN-LNF!
for the LAZIO-SiRad Collaboration!

(http://people.roma2.infn.it/~lazio)!

Highlights of the ENEIDE Space Mission  
April 2005: Italian Soyuz Mission 2 (ISM2)!
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The LAZIO-SiRad Collaboration!
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ENEIDE logo and sponsors!
•  Esperimento di Navigazione per 

Evento Italiano Dimostrativo di 
EGNOS (sponsored by Italy)!

•  Two space flights from     
Baikonur (Kazakhstan) to ISS!
–  PROGRESS (unmanned Soyuz 

cargo) on Feb 28, 05: shipped 
supplies and most mission 
experiments to ISS!

–  SOYUZ TMA-6, April 15, 05: 
exchange of ISS crew and     
operation of the experiments!
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RV in 1985 (left, USA) and 2005 (right, Russia)!
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On the wing of the Buran @Baikonur!
Picozza’s!
finger!

Battiston!
Casolino!
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Satellite/Lunar Laser Ranging (SLR/LRR)	


Distance measurement (so-called ‘laser range’) with short laser 

pulses and a time-of-flight technique (mm-cm accuracy)	


Used to define Earth center-of-mass (geocenter) 	



Evolution of SLR/LLR:	


planetary laser ranging and laser 
altimetry (talk by D. E. Smith)	
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Thermal-optical-vac test of retroreflectors @ SCF_LAB of INFN	



GPS-II	


flight array 	



from University of Maryland;	


right: aperture for Laser window	



LAGEOS Sector from 
NASA-GSFC	



New generation US-Italy	


lunar laser retroreflector	



SCF	



Apollo 
retroreflector	
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Test of Galileo IOV retroreflector @SCF_LAB 
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Birth of space 
activities in Italy	


	


1958 letter of 
Edoardo Amaldi      
to Crocco	
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From book of G. Di Bernardo Nicolai, 
“Nella nebbia, in attesa del sole”, 
breve storia di Luigi Broglio, padre 
dell’astronautica italiana:	



	

Broglio’s decision – GO!	




