
Celestial Observer

CCAS member Catherine Hyde took this photo of the Whirlpool galaxy (M51). Located in the
constellation Canes Venatici and approximately 31 million light-years from Earth, the Whirlpool

galaxy can be viewed with a small telescope. It is most easily seen during the month of May, but
is still visible in the Northwestern sky through the month of June.

____________________________________________________________

Next Star Gazing: ONLINE!
Saturday, June 12th at 7pm PT
CCAS Astronomer Kent Wallace
and President Aurora Lipper will
be taking you on a virtual tour of
the night sky, so you can stargaze
right from home!

Connect here:
CentralCoastAstronomy.org/stargaze

Live Tour of the Moon
Tuesday, June 15th at 8pm PT
Join CCAS Officer Lee Coombs as
he discusses the Moon’s formation
and terrain, while diving deep into
the features one can observe with
binoculars or a telescope.

More info here:
CentralCoastAstronomy.org/moon-tour-05-21

http://centralcoastastronomy.org/stargaze
http://www.centralcoastastronomy.org/moon-tour-05-21


Next Stargazing: ONLINE! Invite friends!!
Saturday, June 12th at 7pm PT

On June 12th, CCAS Astronomers Kent Wallace and Brian P. Cox will join
President Aurora Lipper to take you on a virtual tour of the night sky. You’ll
be able to interact, ask questions, and gain insight on the best objects to
view during the Summer months. Using the tools you’ve learned, you’ll be
able to stargaze from the comfort of your own home. You can download
your handout to follow along, as well as a free sky chart on our website at
the link below. Anyone can join, we’ll be showing objects visible naked-eye,
through binoculars, and through a telescope.

Invite all your friends! Anyone with the link can join our free online
stargazing session. All that’s needed is an internet connection. Join the
stream using any tablet, personal computer, or YouTube enabled TV. Can’t
join us live? The video will be available on demand on our YouTube
channel. Check our website for all the details:

CentralCoastAstronomy.org/stargaze
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Central Coast State Parks Association presents: “Dark
Skies over the Central Coast” with Dr. John Keller

The Central Coast State Parks Association is presenting an on-line talk by
Dr. John Keller in their Mind Walk lecture series to be held June 4th at 1:00
p.m. PDT. His talk is entitled "Dark Skies over the Central Coast". He'll be
highlighting the wonders of the night sky visible from San Luis Obispo
County, and discuss citizen science involvement through the Globe at Night
effort which is centered around documenting loss of the natural night sky
due to artificial night lighting.

For more information and to sign up, visit CCSPA here:

https://centralcoastparks.org/mind-walks/
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As NASA’s Voyager 1 Surveys Interstellar Space,
Its Density Measurements Are Making Waves

by NASA / JPL   Written by: Miles Hatfield

An illustration depicting one of NASA’s twin Voyager spacecraft. Both Voyagers have entered
interstellar space, or the space outside our Sun’s heliosphere. Credit: NASA/JPL-Caltech

In the sparse collection of atoms that
fills interstellar space, Voyager 1 has
measured a long-lasting series of
waves where it previously only
detected sporadic bursts.

Until recently, every spacecraft in
history had made all of its
measurements inside our heliosphere,
the magnetic bubble inflated by our
Sun. But on Aug. 25, 2012, NASA’s
Voyager 1 changed that. As it crossed
the heliosphere’s boundary, it became
the first human-made object to enter –
and measure – interstellar space. Now
eight years into its interstellar journey,
a close listen of Voyager 1’s data is

yielding new insights into what that
frontier is like.

If our heliosphere is a ship sailing
interstellar waters, Voyager 1 is a life
raft just dropped from the deck,
determined to survey the currents. For
now, any rough waters it feels are
mostly from our heliosphere’s wake.
But farther out, it will sense the
stirrings from sources deeper in the
cosmos. Eventually, our heliosphere’s
presence will fade from its
measurements completely.

“We have some ideas about how far
Voyager will need to get to start seeing
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more pure interstellar waters, so to
speak,” said Stella Ocker, a Ph.D.
student at Cornell University in Ithaca,
New York, and the newest member of
the Voyager team. “But we’re not
entirely sure when we’ll reach that
point.”

Ocker’s new study, published on
Monday in Nature Astronomy, reports
what may be the first continuous
measurement of the density of material
in interstellar space. “This detection
offers us a new way to measure the
density of interstellar space and opens
up a new pathway for us to explore the
structure of the very nearby interstellar
medium,” Ocker said.

When one pictures the stuff between
the stars – astronomers call it the
“interstellar medium,” a spread-out
soup of particles and radiation – one
might reimagine a calm, silent, serene
environment. That would be a mistake.

“I have used the phrase ‘the quiescent
interstellar medium’ – but you can find
lots of places that are not particularly
quiescent,” said Jim Cordes, space
physicist at Cornell and co-author of
the paper.

Like the ocean, the interstellar medium
is full of turbulent waves. The largest
come from our galaxy’s rotation, as
space smears against itself and sets
forth undulations tens of light-years
across. Smaller (though still gigantic)
waves rush from supernova blasts,
stretching billions of miles from crest to
crest. The smallest ripples are usually
from our own Sun, as solar eruptions
send shockwaves through space that
permeate our heliosphere’s lining.

These crashing waves reveal clues
about the density of the interstellar
medium – a value that affects our
understanding of the shape of our
heliosphere, how stars form, and even
our own location in the galaxy. As
these waves reverberate through
space, they vibrate the electrons
around them, which ring out at
characteristic frequencies depending
on how crammed together they are.
The higher the pitch of that ringing, the
higher the electron density. Voyager
1’s Plasma Wave Subsystem – which
includes two “bunny ear” antennas
sticking out 30 feet (10 meters) behind
the spacecraft – was designed to hear
that ringing.

In November 2012, three months after
exiting the heliosphere, Voyager 1
heard interstellar sounds for the first
time. Six months later, another
“whistle” appeared – this time louder
and even higher pitched. The
interstellar medium appeared to be
getting thicker, and quickly.

These momentary whistles continue at
irregular intervals in Voyager’s data
today. They’re an excellent way to
study the interstellar medium’s density,
but it does take some patience.

“They’ve only been seen about once a
year, so relying on these kind of
fortuitous events meant that our map
of the density of interstellar space was
kind of sparse,” Ocker said.

Ocker set out to find a running
measure of interstellar medium density
to fill in the gaps – one that doesn’t
depend on the occasional shockwaves
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propagating out from the Sun. After
filtering through Voyager 1’s data,
looking for weak but consistent
signals, she found a promising
candidate. It started to pick up in
mid-2017, right around the time of
another whistle.

“It’s virtually a single tone,” said Ocker.
“And over time, we do hear it change –
but the way the frequency moves
around tells us how the density is
changing.”

Ocker calls the new signal a plasma
wave emission, and it, too, appeared
to track the density of interstellar
space. When the abrupt whistles
appeared in the data, the tone of the
emission rises and falls with them. The
signal also resembles one observed in
Earth’s upper atmosphere that’s
known to track with the electron
density there.

“This is really exciting, because we are
able to regularly sample the density
over a very long stretch of space, the
longest stretch of space that we have
so far,” said Ocker. “This provides us
with the most complete map of the
density and the interstellar medium as
seen by Voyager.”

Based on the signal, electron density
around Voyager 1 started rising in
2013 and reached its current levels
about mid-2015, a roughly 40-fold
increase in density. The spacecraft
appears to be in a similar density
range, with some fluctuations, through
the entire dataset they analyzed which
ended in early 2020.

Ocker and her colleagues are currently
trying to develop a physical model of
how the plasma wave emission is
produced that will be key to
interpreting it. In the meantime,
Voyager 1’s Plasma Wave Subsystem
keeps sending back data farther and
farther from home, where every new
discovery has the potential to make us
reimagining our home in the cosmos.

The Voyager spacecraft were built by
NASA’s Jet Propulsion Laboratory,
which continues to operate both. JPL
is a division of Caltech in Pasadena.
The Voyager missions are a part of the
NASA Heliophysics System
Observatory, sponsored by the
Heliophysics Division of the Science
Mission Directorate in Washington.

For more information about the
Voyager spacecraft, visit:

https://www.nasa.gov/voyager

https://voyager.jpl.nasa.gov
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President Aurora Lipper
Vice President Tom Frey
Treasurer Lee Coombs
Secretary Linnea Fritch
Outreach Scott McMillian
Communication Brian P. Cox

CCAS Information
Founded in 1979, the Central Coast Astronomical Society (CCAS) is an
association of people who share a common interest in astronomy and
related sciences.

Central Coast Astronomical Society
PO Box 1415
San Luis Obispo, CA 93406
Website: CentralCoastAstronomy.org
Facebook: facebook.com/CentralCoastAstronomicalSociety

CCAS member Robin White took this photo of the Bubble Nebula
(NGC 7635). Located in the constellation Cassiopeia and only

7,100 light-years from Earth, the 7 light-year diameter “bubble” at
the center of this image is a molecular cloud excited by the hot

central star in the nebula, causing it to glow.
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