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Voyager is 1975 technology!
Voyager 1 & 2 Memory = 69k each → iPhone 5 has 240,000x the amount of memory
(but don’t knock ~64k of memory; my Commodore 64 still works like a champ after 40 years!

First spacecraft with autonomous fault protection, radiation-hardened parts

Launched in the Summer of 1977—what else was launched that year?
 A little movie called “Stars Wars”…the Apple II computer…and “How Deep is Your Love?”
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The Grandest Tour  
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1 AU = 150 million km (93 million miles)  
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Jupiter’s 
Great Red Spot
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Io with 
Active Volcanoes
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Saturn
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Uranus: True Color and False Color
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Titania

Miranda
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The Uranus Magnetic Field:  Offset from Center and Tilted Like Mad
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Neptune
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More Surprises at Neptune:  Cool Moons and Clumpy Ring Arcs

Voyager 12



Triton

…but Triton Stole the Show (Active Nitrogen Geysers, Barely Above Absolute Zero!)
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The Big Picture 
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Voyager Science Instruments  

Measuring Tiny Particles to Inform Galactic Scale Phenomena!

VIM Science Instruments
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August 25, 2012

Voyager 1 enters Interstellar Space
            121.6 AU, 18.2 billion km

Cosmic Rays from Milky Way Galaxy
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The DSN is very busy!

• The DSN communicates with ~40 missions in flight every day 

Voyager 1 & 2 New Horizons Geotail Mars Odyssey Curiosity

Mars Reconn. 

Orbiter
Mars ExpressMAVENJUNO Planet-CLRO XMM THEMIS

Chandra MMS STEREO A Wind DSCOVR SOHO Hayabusa-2 ACEBepi Colombo

DARTEMM

TGO

GAIA

INTEGRAL

InSight

JWST

LICIACubeLucy

Perseverance OSIRIS-REx

PSP

TESS

• But the DSN has only 14 operational antennas

• And there is planetary alignments involved
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VIM Trajectory

The technical data in this document is controlled under the U.S. Export Regulations, release to foreign persons may require an export authorization.
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Trajectories of Voyager 1, Voyager 2 and New Horizons
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https://voyager.jpl.nasa.gov/

https://voyager.jpl.nasa.gov/

Voyager Latest Mission Status (as of 6/9/2023)
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Results and Future Objectives

All nine of the remaining powered instruments have produced a 43-year-long, 
complementary data set, with both spacecraft having explored the outer 
Heliosphere

What is the shape of the Heliosphere?!

Heliosheath characteristics varied greatly at the two different locations sampled by 
the two spacecraft.  What causes these variations? 

The Heliopause is a surprisingly dynamic and complex boundary region; Voyager 1 
found unexpected structure and variability in this boundary and a surprisingly 
contiguous magnetic field across it.   What causes the variability and structure?

The Bow Shock is the shock wave that may form due to movement of the 
Heliosphere through the Local Interstellar Medium (LISM).  Is there a Bow Shock?  
What is the plasma density in the LISM?

The Voyagers provide direct observation of Galactic Cosmic Rays (GCRs) before they 
are modulated by the solar environment and of Anomalous Cosmic Rays (ACRs)
near possible source regions.  What are the elemental and isotopic abundances of 
GCRs and ACRs?  What are the ACR source regions?

The Voyagers have really just started to answer the most interesting questions of 
the Interstellar Mission.  They are exploring stellar shock environments in situ and 
we may not have this opportunity again for many, many decades!
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VIM Challenges
• The two spacecraft differ operationally from each other due 

to hardware degradation and thermal behavior
• Need to manage diminishing power coupled with decreasing 

spacecraft temperature
• Long round trip light time and low data rate require mission 

operations to be simple and the spacecraft to be as 
autonomous as possible

• Aging Hardware and Software

– Spacecraft degradations and 
failures occur

– Upgrades to ground software are 
required

• Knowledge capture and documentation is very important for 
a long duration mission

• Other Challenges 

– No hardware Testbed, Limited 
Memory, Antiquated Language, …
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Uranus: True Color and False Color
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Voyager 1 Press Release 1/2017:  TCM Thruster Swap



Uranus: True Color and False Color
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Voyager 2 Press Release 2/2020:  Undervoltage Trip



Uranus: True Color and False Color
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Voyager 1 Press Release 8/2022:  Telemetry Anomaly
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Whatever their future discoveries, the twin Voyagers 

are iconic testaments to human curiosity. The future 

of our species may be unknown, but we will always 

know that for near eternity the Voyagers will glide 

among the stars of the Milky Way. 
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Voyager’s Golden Record: Scenes from Earth and 
Greetings to the Universe in 55 Different Languages

…oh, yeah, and some rock’n’roll, too! ☺
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_______________________________

jpl.nasa.gov
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