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Abstract: The radio-metric tracking data received from the Pioneer 10 and 11 spacecraft from the distances between 20--70 astronomical units from
the Sun has consistently indicated the presence of a small, anomalous, blue-shifted Doppler frequency drift that limited the accuracy of the orbit
reconstruction for these vehicles. This drift was interpreted as a sunward acceleration of aP = (8.74 ï‚±1.33) ï‚´ 10ï€10 m/s2 for each particular
spacecraft. This signal has become known as the Pioneer anomaly; the nature of this anomaly is currently being investigated. Recently new Pioneer
10 and 11 radio-metric Doppler and flight telemetry data became available. The newly available Doppler data set is much larger when compared to
the data used in previous investigations and is the primary source for new investigation of the anomaly. In addition, the flight telemetry files,
original project documentation, and newly developed software tools are now used to reconstruct the engineering history of spacecraft. With the help
of this information, a thermal model of the Pioneer vehicles is being developed to study the contribution of thermal recoil force acting on the two
spacecraft. The goal of the ongoing efforts is to evaluate the effect of the on-board systems on the spacecrafts' trajectories and possibly identify the
nature of this anomaly. The current status of these investigations will be discussed. Besides the Pioneer anomaly, there are other intriguing puzzles
in the solar system dynamics still awaiting a proper explanation, notably the, so-called, â€œfly-by anomalyâ€•, that occurred during Earth gravity
assists performed by several interplanetary spacecraft. We will discuss the observed effect, the conditions that led to its observation and will
elaborate on the potential causes of this anomaly. This work was carried out at the Jet Propulsion Laboratory, California Institute of Technology
under a contract with the National Aeronautics and Space Administration. 

Pirsa: 10010003 Page 1/73



Pirsa: 10010003 Page 2/73



Pirsa: 10010003 Page 3/73



Pirsa: 10010003 Page 4/73



Pirsa: 10010003 Page 5/73



Pirsa: 10010003 Page 6/73



Pirsa: 10010003 Page 7/73



Pirsa: 10010003 Page 8/73



Pirsa: 10010003 Page 9/73



Pirsa: 10010003 Page 10/73



Pirsa: 10010003 Page 11/73



Pirsa: 10010003 Page 12/73



Pirsa: 10010003 Page 13/73



Pirsa: 10010003 Page 14/73



Pirsa: 10010003 Page 15/73



Pirsa: 10010003 Page 16/73



Pirsa: 10010003 Page 17/73



Pirsa: 10010003 Page 18/73



Pirsa: 10010003 Page 19/73



Pirsa: 10010003 Page 20/73



Pirsa: 10010003 Page 21/73



Pirsa: 10010003 Page 22/73



Pirsa: 10010003 Page 23/73



Pirsa: 10010003 Page 24/73



Pirsa: 10010003 Page 25/73



Pirsa: 10010003 Page 26/73



Pirsa: 10010003 Page 27/73



Pirsa: 10010003 Page 28/73



Pirsa: 10010003 Page 29/73



Pirsa: 10010003 Page 30/73



Pirsa: 10010003 Page 31/73



Pirsa: 10010003 Page 32/73



Pirsa: 10010003 Page 33/73



Pirsa: 10010003 Page 34/73



Pirsa: 10010003 Page 35/73



Pirsa: 10010003 Page 36/73



Pirsa: 10010003 Page 37/73



Pirsa: 10010003 Page 38/73



Pirsa: 10010003 Page 39/73



Pirsa: 10010003 Page 40/73



Pirsa: 10010003 Page 41/73



Pirsa: 10010003 Page 42/73



Pirsa: 10010003 Page 43/73



Pirsa: 10010003 Page 44/73



Pirsa: 10010003 Page 45/73



Pirsa: 10010003 Page 46/73



Pirsa: 10010003 Page 47/73



Pirsa: 10010003 Page 48/73



Pirsa: 10010003 Page 49/73



Pirsa: 10010003 Page 50/73



Pirsa: 10010003 Page 51/73



Pirsa: 10010003 Page 52/73



Pirsa: 10010003 Page 53/73



Pirsa: 10010003 Page 54/73



Pirsa: 10010003 Page 55/73



Pirsa: 10010003 Page 56/73



Pirsa: 10010003 Page 57/73



Pirsa: 10010003 Page 58/73



Pirsa: 10010003 Page 59/73



Pirsa: 10010003 Page 60/73



Pirsa: 10010003 Page 61/73



Pirsa: 10010003 Page 62/73



Pirsa: 10010003 Page 63/73



Pirsa: 10010003 Page 64/73



Pirsa: 10010003 Page 65/73



Pirsa: 10010003 Page 66/73



Pirsa: 10010003 Page 67/73



Pirsa: 10010003 Page 68/73



Pirsa: 10010003 Page 69/73



Pirsa: 10010003 Page 70/73



Pirsa: 10010003 Page 71/73



Pirsa: 10010003 Page 72/73



Pirsa: 10010003 Page 73/73


