Capital Area Astronomy Association
Presidents column
!! Club Meeting will be on MAY 10 this Month!!
Abrams Planetarium

Next meeting:

Wed May 10th
Lugnuts stadium
President’s column
Upcoming events
Milky Way Hydrogen halo

For our May meeting, we will be participating in the
Astronomy on Tap event May 10 at the Lugnuts
Stadium (north side) in downtown Lansing. Please
note that we WILL NOT meet May 3 at the
planetarium.
Your can find more details about the activity by going
to https://m.facebook.com/AoTLansing/
Clouds permitting, I encourage you to bring your
scope to show attendees bright objects in the sky.
Jupiter will be visible and also possibly the thin
crescent Moon.
Don't miss this opportunity to do some public
outreach for our hobby.
Mike Rogers
Mike Rogers
Mwrogers7@gmail.com
As always, please let me know if you have ideas or suggestions for
upcoming programs.
Let's make sure the eclipse is a discussion topic at each meeting
over the next few meetings.
Please email your program suggestions to me at mwrogers7@gmail.com

Pres. Mike’s E-mail: mwrogers7@gmail.com
Treasurer E-mail: chuck_taricska@yahoo.com
Yahoo group E-mail:
capital_area_astronomy@yahoogroups.com
My E-mail: kmelvin33@gmail.com

Club dues are due. Please send to Chuck $12.00

Treasurer E-mail: chuck_taricska@yahoo
Thank you all for supporting the group.
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Milky Way: Hydrogen halo lifts the veil of our
galactic home
Astronomers find missing mass in the hydrogen halo that
surrounds our home galaxy
April 18, 2017
University of Arizona:

Astronomers have reported the first detections of diffuse
hydrogen wafting about in a vast halo surrounding the Milky
Way. Sometimes it takes a lot of trees to see the forest. In the
case of the latest discovery made by astronomers at the
University of Arizona, exactly 732,225. Except that in this
case, the "forest" is a veil of diffuse hydrogen gas enshrouding
the Milky Way, and each "tree" is another galaxy observed
with the 2.5-meter telescope of the Sloan Digital Sky Survey.
After combining this staggering number of spectra -- recorded
patterns of wavelengths revealing clues about the nature of a
cosmic target -- UA astronomers Huanian Zhang and Dennis
Zaritsky report the first detections of diffuse hydrogen wafting
about in a vast halo surrounding the Milky Way. Such a halo
had been postulated based on what astronomers knew about
other galaxies, but never directly observed.
Astronomers have long known that the most prominent
features of a typical spiral galaxy such as our Milky Way -- a
central bulge surrounded by a disk and spiral arms -- account
only for the lesser part of its mass. The bulk of the missing
mass is suspected to lie in so-called dark matter, a postulated
but not yet directly observed form of matter believed to
account for the majority of matter in the universe. Dark matter
emits no electromagnetic radiation of any kind, nor does it
interact with "normal" matter (which astronomers call baryonic
matter), and is therefore invisible and undetectable through
direct imaging.
The dark matter of a typical galaxy is thought to reside in a
more or less spherical halo that extends 10 to 30 times farther
out than the distance between the center of our galaxy and the
sun, according to Zaritsky, a professor in the UA's Department
of Astronomy and deputy director of the UA's Steward
Observatory.
"We infer its existence through dynamical simulations of
galaxies," Zaritsky explains. "And because the ratio of normal
matter to dark matter is now very well known, for example
from measuring the cosmic microwave background, we have a
pretty good idea of how much baryonic matter should be in the
halo. But when we add all the things we can see with our
instruments, we get only about half of what we expect, so there
has to be a lot of baryonic matter waiting to be detected."

By combining such a large number of spectra, Zaritsky and
Zhang, a postdoctoral fellow in the Department of
Astronomy/Steward Observatory, covered a large portion of
space surrounding the Milky Way and found that diffuse
hydrogen gas engulfs the entire galaxy, which would account
for a large part of the galaxy's baryonic mass. "It's like
peering through a veil," Zaritsky said. "We see diffuse
hydrogen in every direction we look." He pointed out that
this is not the first time gas has been detected in halos around
galaxies, but in those instances, the hydrogen is in a different
physical state. "There are cloudlets of hydrogen in the galaxy
halo, which we have known about for a long time, called
high-velocity clouds," Zaritsky said. "Those have been
detected through radio observations, and they're really clouds
-- you see an edge, and they're moving. But the total mass of
those is small, so they couldn't be the dominant form of
hydrogen in the halo." Since observing our own galaxy is a
bit like trying to see what an unfamiliar house looks like
while being confined to a room inside, astronomers rely on
computer simulations and observations of other galaxies to
get an idea of what the Milky Way might look like to an alien
observer millions of light-years away. For their study,
scheduled for advance online publication on Nature
Astronomy's website on Apr. 18, the researchers sifted
through the public databases of the Sloan Digital Sky Survey
and looked for spectra taken by other scientists of galaxies
outside our Milky Way in a narrow spectral line called
hydrogen alpha. Seeing this line in a spectrum tells of the
presence of a particular state of hydrogen that is different
from the vast majority of hydrogen found in the universe.
Unlike on Earth, where hydrogen occurs as a gas consisting
of molecules of two hydrogen atoms bound together,
hydrogen exists as single atoms in outer space, and those can
be positively or negatively charged, or neutral. Neutral
hydrogen constitutes a small minority compared to its ionized
(positive) form, which constitutes more than 99.99 percent of
the gas spanning the intergalactic gulfs of the universe.
Unless neutral hydrogen atoms are being energized by
something, they are extremely difficult to detect and therefore
remain invisible to most observational approaches, which is
why their presence in the Milky Way's halo had eluded
astronomers until now. Even in other galaxies, halos are
difficult to pin down.
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"You don't just see a pretty picture of a halo around a galaxy,"
Zaritsky said. "We infer the presence of galactic halos from
numerical simulations of galaxies and from what we know
about how they form and interact." Zaritsky explained that
based on those simulations, scientists would have predicted the
presence of large amounts of hydrogen gas stretching far out
from the center of the Milky Way, but remaining associated
with the galaxy, and the data collected in this study confirm
the presence of just that. "The gas we detected is not doing
anything very noticeable," he said. "It is not spinning so
rapidly as to indicate that it's in the process of being flung out
of the galaxy, and it does not appear to be falling inwards
toward the galactic center, either." One of the challenges in
this study was to know whether the observed hydrogen was
indeed in a halo outside the Milky Way, and not just part of the
galactic disk itself, Zaritsky said. "When you see things
everywhere, they could be very close to us, or they could be
very far away," he said. "You don't know." The answer to this
question, too, was in the "trees," the more than 700,000
spectral analyses scattered across the galaxy. If the hydrogen
gas were confined to the disk of the galaxy, our solar system
would be expected to "float" inside of it like a ship in a slowly
churning maelstrom, orbiting the galactic center. And just like
the ship drifting with the current, very little relative movement
would be expected between our solar system and the ocean of
hydrogen. If, on the other hand, it surrounded the spinning
galaxy in a more or less stationary halo, the researchers
expected that wherever they looked, they should find a
predictable pattern of relative motion with respect to our solar
system. "Indeed, in one direction, we see the gas coming
toward us, and the opposite direction, we see it moving away
from us," Zaritsky said. "This tells us that the gas is not in the
disk of our galaxy, but has to be out in the halo." Next, the
researchers want to look at even more spectra to better
constrain the distribution around the sky and the motions of the
gas in the halo. They also plan to search for other spectral
lines, which may help better understand the physical state such
as temperature and density of the gas.
Story Source:

UPCOMING EVENTS

MSU Observatory Open House
May 5th and 6th public observing, The 24” scope will be
unavailable, Members please bring scopes to setup.

Abrams Planetarium programs:
Family Show: The Zula Patrol: Under the Weather
Feature Show: Phantom of the Universe

Fox park observatory open houses:
May 5th and 6th Weather

permitting, check their website
for details. jb.foxpark@gmail.com

On Saturday April 8 during the MSU Science Festival,
I was able to set my refactor up during the day outside
Abrams Planetarium to view Venus. It was quite a
sight! A slender crescent shining brightly against the
blue sky. It was tough to find with the bright sun so
close, but using Bob Victor’s method of standing in
the buildings shadow to block the sun, John French
was able to find the planet naked- eye, and then we
were able to find it with the telescope. Many families
were walking around campus and they were excited to
stop and look at a daytime planet. That night was the
MSU Observatory Open House and Kevin Keyes and I
set up to help show off the night sky. We were able to
view Orion, Jupiter and the craters on the Moon. It
was a nice spring evening, and slightly warmer than
the previous night, with no bugs to worry about. It did
seem like the light pollution is getting worse near the
observatory, but you still can get some good views.
Clear Skies
Chuck
Thanks to Reuben and Joe Stump for their concert last
Month! They performed various jazz/pop standards
from the 1920s through the 1960s.

Materials provided by University of Arizona. Original
written by Daniel Stolte. Note: Content may be edited for
style and length.

If you have Astronomy items for sale, images, test
reports or observations you would like to post to
the newsletter, please send them to me at
kmelvin33@gmail.com

ScienceDaily, 18 April 2017.
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The planetarium is open
The Observatory is open
(Weather permitting)

The Sky is open

Go look up!
AND ENJOY
Bubble nebula

Abrams Planetarium
755 Science Rd.
East Lansing, Michigan
48824

image by K. Melvin

Check out the cool new touch
screens and rocketry display in
the Planetarium lobby
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