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Hello Universe! The Voyager Spacecrafts
By Judy Chinitz

Voyager 1 Voyager 2

A long time ago — in 1977 - in a galaxy not far, far away from ours - many
significant events occurred. The first STAR WARS movie was released and
rapidly became a part of American culture. ELVIS PRESLEY died. (Or did
he?!) The first space shuttle prototype, the ENTERPRISE, was launched.
The New York Yankees won their 215t World Series. And on July 13", New
York City was plunged into darkness during one of the most famous
blackouts in American history. The result of a major power failure that
AFFECTED the entire city and parts of New Jersey and Connecticut, the
blackout lasted for 25 hours and led to widespread looting, arson, and other
criminal activities. The New York City Police Department was overwhelmed,
and National Guard troops were deployed to help restore order. In total,
over 3,700 arrests were made, and damage from the looting and arson was
estimated to be in the millions of dollars.
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[SPELL] BLACKOUT

[SPELL] AFFECTED

[SPELL] CULTURE

[K] What famous person supposedly died in 1977 (full name)? ELVIS
PRESLEY

[K] What baseball team won their 21st World Series in 1977 (full name)?
NEW YORK YANKEES

[K] Which military branch was deployed to restore order during the
blackout? NATIONAL GUARD

[SO] Which states were affected by the blackout on July 13th? NEW
YORK, CONNECTICUT, NEW JERSEY

[SO] Name a criminal activity that took place during the black out. ARSON,
(WIDESPREAD) LOOTING

[N] How many hours did the blackout last for? 25

And in some ways, perhaps most significant of all: VOYAGER 1 and 2 were
launched on September 5, 1977 and August 20, 1977, RESPECTIVELY.
The Voyager spacecrafts were two INTERPLANETARY probes launched
by NASA with the aim of exploring the outer Solar System and beyond.
Many scientists involved in space EXPLORATION regard these spacecraft
as two of the most significant achievements in space exploration history:
our Voyagers have made numerous groundbreaking discoveries and more
than that, they are humankind’s first big announcement to the galaxy that
we are here... our big hello to the universe!

[SPELL] INTERPLANETARY

[SPELL] RESPECTIVELY

[SPELL] GROUNDBREAKING

[K] What is the name of the spacecraft we are talking about? VOYAGER
[SO] Name a month in which one of the voyagers were launched.
SEPTEMBER, AUGUST

[SO] What organization launched these interplanetary probes? NASA,
NATIONAL AERONAUTICS AND SPACE ADMINISTRATION

[PK] Name another spacecraft launched by NASA. APOLLO MISSIONS,
SATURN V, EXPLORER, etc.

[O] What would you name a spacecraft that was our first hello to the
universe?
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[VAKT] The Voyager - one of our greatest achievements.

The two spacecraft were designed to study the outer planets, including
JUPITER, SATURN, URANUS, and NEPTUNE, and their moons and ring
systems, about which very little was known at the time. No space probe
had ever gone as far as the Voyagers were going to go. They were
equipped with a suite of scientific instruments, including cameras,
SPECTROMETERS, and plasma detectors to study the ATMOSPHERES,
magnetic fields, and surface features of these CELESTIAL bodies. CARL
SAGAN, one of the most famous astrophysicists and astronomers of all
time, said of these crafts, “Billions of years from now our sun, then a
DISTENDED [bloated, swollen] red giant star, will have reduced Earth to a
charred cinder. But the Voyager record will still be largely intact, in some
other remote region of the Milky Way galaxy, preserving a murmur of an
ancient civilization that once flourished — perhaps before moving on to
greater deeds and other worlds — on the distant planet Earth.”

[SPELL] CELESTIAL
[SPELL] ATMOSPHERES
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[SPELL] DISTENDED

[K] What famous astrophysicist was mentioned in the paragraph (full
name)? CARL SAGAN

[SO] How did Carl Sagan describe that the sun would be billions of years
from now? DISTENDED RED GIANT STAR

[SO] What is a synonym for distended? BLOATED, SWOLLEN

[SO] Name some of the outer planets that the Voyagers were intended to
study. JUPITER, SATURN, URANUS, NEPTUNE

[SO] What scientific equipment were the Voyagers equipped with?
CAMERAS, SPECTROMETERS, PLASMA DETECTORS

[O] If you were to send out a space probe, what would you like to learn
about the universe?

Why were there two? Simply put, two were created and launched as a
REDUNDANCY measure. This means that if one spacecraft failed, the
other could continue the mission. Having two spacecraft provided a backup
in case one of the spacecraft experienced a technical problem or
malfunction during the mission. This helped ensure the success of the
mission and the return of as much scientific data as possible. Additionally,
having two spacecraft allowed for a more COMPREHENSIVE exploration
of the outer Solar System, as each spacecraft was able to visit different
destinations and gather unique data. Overall, launching two Voyager
spacecrafts was a strategic decision made by NASA to increase the
chances of success and the amount of scientific data that could be
gathered from the mission.

[SPELL] SCIENTIFIC

[SPELL] STRATEGIC

[SPELL] MALFUNCTION

[K] Two spacecraft were launched as a measure. REDUNDANCY
[K] Two spacecraft allowed for more exploration of the outer solar
system. COMPREHENSIVE

[SO] What was ensured by using two spacecraft? SUCCESS OF THE
MISSION, RETURN WITH AS MUCH SCIENTIFIC DATA AS POSSIBLE
[SO] What is one of the issues the spacecraft can come across that was
mentioned? TECHNICAL PROBLEM, MALFUNCTION
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So, what did we learn, as the two probes flew hundreds of millions of miles,
past planet after planet? Well, one of the most remarkable discoveries
made by the Voyager spacecrafts was the discovery of active volcanoes on
Jupiter's moon lo, as well as evidence of a subsurface ocean on Saturn's
moon, ENCELADUS [en-seh-luh-duhs]. These findings expanded our
understanding of the diversity of planetary bodies in the Solar System and
the potential for EXTRATERRESTRIAL life. In addition, the Voyager
spacecrafts provided the first close-up images of the outer planets and their
moons, revealing a wealth of new information about their geology,
atmospheres, and magnetic fields. For example, the Voyager mission
revealed the stunning beauty of Saturn's rings and the complex weather
patterns on Jupiter.

[SPELL] REMARKABLE

[SPELL] PLANETARY

[SPELL] EXTRATERRESTRIAL

[K] Which of Saturn's moons was mentioned in the paragraph?
ENCELADUS

[K] Evidence of was found on Enceladus. SUBSURFACE
OCEAN

[SO] What was found on Jupiter’s moon, lo? (ACTIVE) VOLCANOES
[SO] What new information did the spacecraft discover about the outer
planets? GEOLOGY, ATMOSPHERE, MAGNETIC FIELDS

[O] If we discovered a new moon orbiting a planet in our solar system, what
would you name it?

So, what did we learn about Jupiter? As mentioned above, we learned a lot
more about the weather on the largest planet in our solar system. The
Great Red Spot, which is actually a permanent, giant storm, is much
deeper and more intense than previously thought. We learned that the
moons of Jupiter not only include lo’s active volcanoes and Europa’s
potential subsurface ocean, but also, we learned about GANYMEDE'’s
magnetic field. We learned that Jupiter’'s atmosphere is very complex,
complete with clouds, lightning, intense winds and that its magnetic field is
so intense that it could pose a threat to the spacecraft. We also learned that
Jupiter, like Saturn, has rings, albeit thin and faint ones.

[SPELL] POTENTIAL
[SPELL] INTENSE
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[SPELL] COMPLEX

[K] What is the largest planet in our solar system? JUPITER

[K] Which moon’s magnetic field was mentioned? GANYMEDE

[K] Which moon of Jupiter contains a subsurface ocean? EUROPA

[SO] Describe Jupiter’s rings. THIN, FAINT

[SO] What did we learn about the Great Red Spot? PERMANENT GIANT
STORM, DEEP AND INTENSE STORM

[SO] What did we learn about Jupiter’s atmosphere? VERY COMPLEX,
CLOUDS, LIGHTNING AND INTENSE WINDS, MAGNETIC FIELD THAT
POSES THREAT TO SPACECRAFT

Voyager 1 and 2 made numerous new findings when they passed by
Saturn, Neptune, and Uranus. We got our first ever close-up of Saturn’s
rings, which revealed their INTRICATE structure and the PRESENCE of
tiny moons within the rings. These moons were small and irregularly
shaped, and orbit within the rings. Saturn, like Jupiter, has a complex
atmosphere with intense storms and jet stream winds. Uranus: we learned
that it rotates on its side! Plus, we discovered new moons orbiting the
crooked planet and amazingly, it too has a series of rings surrounding it that
we knew nothing about. And finally, on Neptune, we discovered the ‘Great
Dark Spot,” which - like Jupiter’s red spot - is a huge, fast-moving storm.
We discovered new moons of Neptune, including TRITON, which has
active geysers. And we discovered that Neptune, like the other gas giant
planets, has a series of thin, faint rings.

[SPELL] INTRICATE

[SPELL] PRESENCE

[SPELL] SURROUNDING

[K] What is the huge storm on Neptune called? GREAT DARK SPOT

[K] Which new moon was discovered orbiting Neptune? TRITON

[K] Triton has active . GEYSERS

[SO] What did we learn about Uranus’ rotation? ROTATES ON ITS SIDE
[SO] Saturn’s weather displays what phenomena? INTENSE STORMS,
JET STREAM WINDS

[PK] What is the hottest planet in our solar system? VENUS

(While Mercury is closer to the sun, Venus has an atmosphere that traps
heat, making it hotter! Talk about a “greenhouse effect!”)
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But perhaps most FASCINATING of all - at least to us lay people - is the
other job given to our Voyagers: to leave our solar system to perhaps
someday make contact with other intelligences out there in the Milky Way.
Voyager 1 became the first human-made object to cross into
INTERSTELLAR space in 2012, and Voyager 2 followed suit in 2018. This
achievement marked a new FRONTIER in human exploration and has
expanded our understanding of the universe beyond our own Solar
System.

[SPELL] FASCINATING

[SPELL] INTERSTELLAR

[SPELL] FRONTIER

[K] What became the first human-made object to cross into interstellar
space? VOYAGER 1 (ONE)

[N] What year did Voyager 1 leave our solar system? 2012

[O] What message would you write to other intelligences out there,
introducing us here on Earth?

Each craft carries the Voyager Golden Record. These are PHONOGRAPH
albums made of gold. The Golden Records are there to provide a snapshot
of life and culture on Earth for any EXTRATERRESTRIAL civilizations that
may find it. (Hello universe! Here we are, we earthlings! So nice to meet
you!) Why are they made of gold, you ask? Well, actually, they are made of
gold-plated copper because gold is a highly stable and durable material
that can withstand the harsh conditions of space for a very long time. They
are expected to last for several million years. By the way, gold was also
chosen for its cultural significance, as its rarity has made it valued by many
cultures throughout human history. By using gold to make the records, the
creators of the Voyager mission sought to convey the importance and value
of the message they were sending into space.

[SPELL] EXTRATERRESTRIAL

[SPELL] CIVILIZATIONS

[K] What machine can you play this record on? PHONOGRAPH

[SO] What is the record called that was placed in each spacecraft?
VOYAGER GOLDEN RECORD, GOLDEN RECORD

[SO] What is the record made of? GOLD PLATED COPPER

[SO] Why was gold chosen as a material for the record? HIGHLY STABLE,
DURABLE, CULTURAL SIGNIFICANCE
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[VAKT] Here’s the golden record itself!

The records are also protected by an ALUMINUM jacket that helps to
shield them from the environment. The aluminum jacket is engraved with
pictorial instructions for playing the record, which are written in a way that
can be understood by any extraterrestrial civilization that might find them.
The Golden Record contains a diverse collection of sounds and images
selected by a COMMITTEE, chaired by CARL SAGAN, including music
from various cultures and eras, spoken greetings in 55 languages, and
sounds from nature and human civilization. It also includes a collection of
images that depict life on Earth, including images of humans, animals, and
landscapes. The records serve as a unique representation of human
civilization and our place in the universe. It is a message to extraterrestrial
life that we are a curious and intelligent species, eager to explore and
understand the universe around us. The Golden Record is a testament to
the scientific and technological achievements of humanity, and it represents
our desire to learn and expand our knowledge of the universe.

[SPELL] DIVERSE
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[SPELL] COMMITTEE

[SPELL] EXPLORE

[K] What metal is the jacket of the record made of? ALUMINUM

[K] Who chaired the committee that selected the images and sounds for the
record (full name)? CARL SAGAN

[SO] What were some of the audio recordings included in the record?
MUSIC, (SPOKEN) GREETINGS, SOUNDS FROM NATURE AND
HUMAN CIVILIZATION

[SO] What were the subjects of images that were stored on the record?
HUMANS, ANIMALS, LANDSCAPES

[N] How many languages are represented as spoken greetings on the
record? 55

[VAKT] Here’s the record cover!
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EXPLANATION OF RECORDING COVER DIAGRAM

THE DIAGRAMS BELOW
DEFINE THE VIDEO PORTION OF THE RECORDING

BINARY CODE DEFINING PROPER SPEED (3.6 seconds/ROTATION) GENERAL APPEARANCE OF WAVE FORM OF
TO TURN THE RECORD ([ = BINARY 1, — = BINARY 0) VIDEO SIGNALS FOUND ON THE RECORDING
EXPRESSED IN 0.70 x 107 seconds, THE TIME PERIOD ASSOCIATED

WITH THE FUNDAMENTAL TRANSITION

OF THE HYDROGEN ATOM //\\— — | - 1

OUTLINE OF CARTRIDGE WITH STYLUS
TO PLAY RECORD (FURNISHED ON

SPACECRAFT)  f( T s 7] ~— BINARY CODE TELLS TIME OF THE SCAN (~8 msec)

| - 1
\/\/&\/j_ SCAN TRIGGERING
iz '
«— VIDEO IMAGE FRAME SHOWING DIRECTION OF SCAN
BINARY CODE INDICATES TIME OF EACH SCAN SWEEP
(512 VERTICAL LINES PER COMPLETE PICTURE)
ELEVATION VIEW OF RECORD ~ ZIIZIZIIIZC

""""" — IF PROPERLY DECODED, THE FIRST IMAGE
O WHICH WILL APPEAR IS A CIRCLE

PICTORIAL PLAN VIEW OF RECORD

PLAYING TIME, ONE SIDE = ~1 hour

THIS DIAGRAM ILLUSTRATES THE TWO LOWEST STATES OF THE HYDROGEN ATOM.
THIS DIAGRAM DEFINES THE LOCATION OF OUR SUN UTILIZING 14 THE VERTICAL LINES WITH THE DOTS INDICATE THE SPIN MOMENTS OF THE
PULSARS OF KNOWN DIRECTIONS FROM OUR SUN. THE BINARY PROTON AND ELECTRON. THE TRANSITION TIME FROM ONE STATE TO THE

CODE DEFINES THE FREQUENCY OF THE PULSES. OTHER PROVIDES THE FUNDAMENTAL CLOCK REFERENCE USED IN ALL THE

COVER DIAGRAMS AND DECODED PICTURES.

[VAKT] Here is what the symbols mean on the cover.

The Voyager Golden Records are also meant to SYMBOLIZE human unity
and cooperation. The diverse selection of sounds and images on the record
demonstrates the cultural diversity of humanity and the shared experiences
that unite us all. The project was a COLLABORATION between scientists,
musicians, artists, and linguists from around the world. The records contain
a diverse selection of music from around the world, ranging from Chuck
Berry’s JOHNNY B. GOODE, to the first movement of Beethoven’s 5th
symphony, to Maurice Ravel's BOLERO, to the English folk song,
Greensleeves. Also included is a blues song Blues, by Blind Willie
Johnson; Indonesian music (Gamelan); songs of the native ABORIGINAL
people of Australia; a NAVAJO night chant; music from Zimbabwe (Mbira);
and European choral music (Puer natus in Bethlehem). The music was
meant to provide a snapshot of many of the different musical styles and
traditions from around our small world.
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[SPELL] SYMBOLIZE

[SPELL] INDONESIAN

[SPELL] COLLABORATION

[K] What song by Chuck Berry is on the album? JOHNNY B. GOODE
[K] What English folk song is included on the album? GREENSLEEVES
[SO] What cultures are represented on the album? INDONESIA,
ABORIGINES, ZIMBABWE, ENGLAND, EUROPE, AMERICA,
AUSTRALIA, NAVAJO, NATIVE AMERICANS

[SO] What groups of people collaborated on this record? SCIENTISTS,
MUSICIANS, ARTISTS, LINGUISTS

[O] You are on the Golden Record Committee! What piece of music do you
vote to include? What photo?

[VAKT] Let’s listen to some of these songs!

Chuck Berry’s Johnny B Goode (2:42 min):
https://www.youtube.com/watch?v=Y-9Y4CCIWnM

Beethoven’s 5th Symphony (5:58 min):
https://www.youtube.com/watch?v=8QorZ9fcg3o

So, where are our Voyagers today? As of 2023, they are both still
transmitting data back to Earth from the outer reaches of our Solar System.
Voyager 1 was at a distance of over 14.1 billion miles from Earth, while
Voyager 2 was at a distance of over 11.7 billion miles. They have passed
beyond the outermost planets of our Solar System and are now in the
region known as the HELIOSHEATH, which is the outermost layer of the
heliosphere, the bubble of charged particles that surrounds the Sun. But as
they continue to move farther away from us, the strength of their signals
DIMINISHES. At some point in the future, the signals will become too weak
to be detected by our receivers, and the Voyager spacecraft will continue
on their journey into interstellar space, silently drifting through the Milky
Way, waiting to be our first hello to our universe. In 2013, as they passed
out of our solar system, JOHN GRUNSFELD, then NASA's associate
administrator of science missions, held a press conference which he
introduced by taking a page from Star Trek: "Space: The final frontier.
These are the voyages of the starship Voyager. Its 36-year mission: to
explore strange new worlds, to seek out ANOMALOUS [different from the
norm] cosmic rays and new plasmas, to boldly go where no probe has
gone before.”
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[SPELL] OUTERMOST

[SPELL] PARTICLES

[SPELL] ANOMALOUS

[K] Which layer of the heliosphere are the Voyagers located in as of 20237
HELIOSHEATH

[K] What NASA associate was mentioned in the paragraph (full name)?
JOHN GRUNSFELD

[K] What classic TV show was quoted in the paragraph? STAR TREK
[SO] Define a heliosphere. BUBBLE OF CHARGED PARTICLES THAT
SURROUND THE SUN

[N] Approximately how many billions of miles is Voyager 1 from the Earth
now? 14

[O] Do you believe there is alien life out there? If so, why haven’t they
contacted us?

Judy Chinitz is the founder of Mouth-to-Hand Learning Center in Mt. Kisco,
NY. To learn more about their communication partner training, individual
sessions or community classes, please visit their website
www.mouthtohandlearning.com.

Sources:
https://www.scientificamerican.com/article/voyager-1-is-back-nasa-spacecr
aft-safely-resumes-all-science-observations/
https://www.nasa.gov/history/40-years-ago-voyager-2-explores-jupiter/
https://science.nasa.gov/jupiter/jupiter-moons/io/
https://science.nasa.gov/saturn/moons/enceladus/
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