
  

The Pioneer Anomaly (J-club 8/6/2012)

Pioneer 10 (1972)

Mission: asteroid belt, Jupiter + Saturn (and their moons)

Ganymene (Jupiter's moon)

Titan (Saturn's moon)

Pioneer 11 (1973)



  

Pioneer 11 (1973)
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PIONEER 10 SPACECRAFT SENDS LAST SIGNAL

     After more than 30 years, it appears the 
venerable Pioneer 10 spacecraft has sent its last 
signal to Earth. Pioneer's last, very weak signal was 
received on Jan. 22, 2003.

NASA engineers report Pioneer 10's radioisotope power 
source has decayed, and it may not have enough power 
to send additional transmissions to Earth. NASA's 
Deep Space Network (DSN) did not detect a signal 
during the last contact attempt Feb. 7, 2003. The 
previous three contacts, including the Jan. 22 
signal, were very faint with no telemetry received. 
The last time a Pioneer 10 contact returned telemetry 
data was April 27, 2002. NASA has no additional 
contact attempts planned for Pioneer 10.

http://nssdc.gsfc.nasa.gov/nmc/
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PIONEER 11 TO END OPERATIONS AFTER EPIC CAREER
    

After nearly 22 years of exploration out to the 
farthest reaches of the Solar System, one of the most 
durable and productive space missions in history will 
come to a close.

    Now beyond the orbit of Pluto and more than four 
billion miles from Earth, NASA's unmanned Pioneer 11 
spacecraft is heading out into interstellar space.  
Because the spacecraft's power is too low to operate 
its instruments and transmit data, on September 30 NASA 
will cease daily communications with the spacecraft.  
At that distance, faint signals from Pioneer 11 
traveling at the speed of light take over six hours to 
reach Earth.

    The spacecraft will continue speeding out into 
interstellar space toward the center of the Milky Way, 
taking an engraved gold plaque bearing a message about 
Earth to other civilizations which it may encounter.  
Pioneer 11 will pass near the star Lambda Aquila in 
almost four million years.

Mission status



  

Pioneer 11



  



  

Anomalous acceleration first note circa 1980

arXiv:1107.2886

=> inconsistent with Newtonian gravity!



  

New physics origin?

- More than 200 papers (models?)
- a path based speed loss driven by the externalisation of aggregate non-inertial QM energy
- Chameleon effect
- An Expanding Locally Anisotropic metric
- Conformal Cosmology
- General relativity with variable speed of light
- Gravity in Brans-Dicke Theory with Born-Infeld Scalar Field
- The Clifford Space Geometry
- A rotating Gödel universe

=> New mission proposed...



  



  

Thermal origin: the end of the story?
ArXiv:1107.2886 & 1204.2507

Finite-element thermal model (from blueprints)



  
 Time evolution of the thermal acceleration on the Pioneer spacecraft. The 
dotted line is the time extrapolation of the static analysis of the thermal 
acceleration and the dark grey area correspond to a 95% probability for the 
thermal acceleration in the time evolution analysis. Light grey area is based 
on results from the data analysis in Refs. [5] and [3], respectively.
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