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The Pioneer 11 radio occultation measurements of the Jovian ionosphereRadio occultation data obtained with the Pioneer 11 
spacecraft are utilized to study Jupiter's ionosphere. The ingress measurements, which were conducted by using a stable earth-based 
frequency reference for the tracking link, yielded ionospheric data near the morning terminator at about 79 deg south latitude. Data 
were also taken during egress on the evening side near 20 deg north latitude. The latter measurements were conducted in the one-way 
mode; i.e., an on-board crystal oscillator was employed as a frequency reference for the downlink (spacecraft-to-earth) signal. These 
data confirm previous results obtained with Pioneer 10 and show that Jupiter has a multilayered ionosphere extending over an altitude 
range of more than 3000 km. The topside scale height near 79 deg south latitude was 540 + or - 60 km. Assuming a topside electron, 
H(+) distribution controlled by diffusion yields a plasma temperature of 850 + or - 100 K in this region. The radio data indicate that 
the upper atmosphere is either warmer or more dissociated into atomic hydrogen than previously anticipated. 
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NASA Turns Off Science Instrument to Save Voyager 2 Power 

 
Engineers work on NASA’s Voyager 2 at JPL in March 1977, ahead of the spacecraft’s launch that August. The probe carries 10 science 
instruments, some of which have been turned off over the years to save power. Credit: NASA  NASA 

Mission engineers at NASA have turned off the plasma science instrument aboard the Voyager 2 spacecraft due to the probe’s 
gradually shrinking electrical power supply. 
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Traveling more than 12.8 billion miles (20.5 billion kilometers) from Earth, the spacecraft continues to use four science 
instruments to study the region outside our heliosphere, the protective bubble of particles and magnetic fields created by the 
Sun. The probe has enough power to continue exploring this region with at least one operational science instrument into the 
2030s. 

Mission engineers have taken steps to avoid turning off a science instrument for as long as possible because the science data 
collected by the twin Voyager probes is unique. No other human-made spacecraft has operated in interstellar space, the region 
outside the heliosphere. 

The plasma science instrument measures the amount of plasma (electrically charged atoms) and the direction it is flowing. It 
has collected limited data in recent years due to its orientation relative to the direction that plasma is flowing in interstellar 
space. 

Both spacecraft are powered by decaying plutonium and lose about 4 watts of power each year. After the twin Voyagers 
completed their exploration of the giant planets in the 1980s, the mission team turned off several science instruments that 
would not be used in the study of interstellar space. That gave the spacecraft plenty of extra power until a few years ago. Since 
then, the team has turned off all onboard systems not essential for keeping the probes working, including some heaters. In 
order to postpone having to shut off another science instrument, they also adjusted how Voyager 2’ voltage is monitored. 

Monitoring Results 

On Sept. 26, engineers issued the command to turn off the plasma science instrument. Sent by NASA’s Deep Space Network, it 
took 19 hours to reach Voyager 2, and the return signal took another 19 hours to reach Earth. 



Mission engineers always carefully monitor changes being made to the 47-year-old spacecraft’s operations to ensure they 
don’t generate any unwanted secondary effects. The team has confirmed that the switch-off command was executed without 
incident and the probe is operating normally. 
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An artist’s concept depicts one of NASA’s Voyager probes. The twin spacecraft launched in 1977. 
NASA/JPL-Caltech 
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 Plasma Science/USO Turned off September 
26, 2025 
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