A bus sized asteroid flies between
Earth and the moon!
by Charles Rykken

At 6:45 PM local time on January 24
an asteroid the size of a bus buzzed the
Earth at a velocity of 4.62 miles per
second (7.44 km/s), or about 10 times
as fast as a bullet fired from an AK47.
The distance from the Earth at closest
approach was 0.68 lunar distances or
about 162,252 miles (261,120 km). The
official designated name is BX 2017.
One of the things that makes this obser-
vation of particular interest is that it
was first observed here in Hawai’i by
the PanSTARRS 1 observatory on Ha-
leakala in Maui on January 20. That is a
mere four days before closest approach.
The size was estimated by NASA’s
Asteroid Watch Team at about 28 feet
in diameter and at between 13 and 46
feet (4 and 14 meters) in diameter, ac-
cording to an alert by the Minor Planet
Center at the Harvard Smithsonian
Center for Astrophysics
e  For comparison purposes the Chel-

yabinsk meteor was estimated to be

between 17 and 20 meters in di-
(Continued on page 4)
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President’s Message
February 2017

Last month I talked about some of the
celestial events happening this year. I did-
n’t have space to mention human activities
in space related to astronomy, so I’ll cover
that here.

One mission that will end this year
is Cassini. After almost 20 years in space,
it will be plunged into Saturn’s atmosphere
on September 15" before its fuel complete-
ly runs out. Just as with Galileo at Jupiter,
this will be done to protect the planet’s icy
satellites from contamination by Earth bac-
teria riding on the spacecraft. In the mean-
time it will make many passes close to the
rings and Saturn’s cloud tops to increase its
already great contribution to our under-
standing of that planetary system.

Another mission of interest is Chi-
na’s Chang’e 5. It is scheduled to be
launched in November and will include an
orbiter, a lander, and a sample return com-
ponent. I don’t know where the mission
will land — perhaps that hasn’t been decid-
ed or revealed yet. This would be the first
sample return from the Moon since the
Soviet Union’s Luna 24 mission in 1976.

The earlier-numbered Chang’e 4 mis-
sion is planned for 2018. It is supposed to
be the first mission to land on the Moon’s
far side. China also appears to be serious
about eventually landing humans on the
Moon.

I have long thought that the U.S.
would revive our human lunar exploration
program when another nation got close to
sending people there. We will soon see if
that is true. The Europeans are advocating
an “International Lunar Village” project.
This would include most of the current
spacefaring nations. It would be much
more affordable for the countries involved

(Continued on page 4)
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Observer’s Notebook—February 2017
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Feb 1,22h, M 3° S of Uranus

(67,3° from sun in evening sky)

Feb 15, 05h, M 3° N of Jupiter

(124.2° from sun in morning sky)

Feb 20, 13h, M 4° N of Saturn

(66° from sun in morning sky)

Feb 28, 10h, M 10° s Venus

(33° from sun in evening sky)

Mercury, Mars an Neptune are
closer than 15° from the sun when
near the moon in Febuary
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Feb 10, 14:33h, Full Moon
Feb 26, 04:58h, New Moon

by Jay Wrathall
OhbeMoEVveENt s

Hawai

Feb 26, Annular eclipse of the sun, South

America and Africa

Planets in February

Mercury

# is too close to the sun
to be easily observed

in February.

$ Venus

shines brightly in the
evening sky at about
45° from the sun.

Mars
%

Can be viewed low in the
southwest in the evening.
It is now at about +1.0
magnitude.

Jupiter

shines brightly in the
eastern sky before dawn.

Saturn

is low in the east before
sunrise after reaching op-
position in December.

Uranus

can be viewed in the even-
ing hours in the western
sky.

Neptune

1s too close to the sun to
be observed in February

4-Vesta

(asteroid)

reached opposition on
January 17 at magnitude
ca+6.3.

t { delv2 N

tfFySao
reached conjunction with
the sun on January 7, so

still too close to the sun to
be viewed this month.
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Meeting Minutes H.A.S. Secretary

HAWAIIAN ASTRONOMICAL SOCIETY
February 1, 2017

, Due to unforeseen circumstances, there will be no meeting minutes this
month.

(Continued from page 1) bus sized asteroid

ameter. In March of 1989, an asteroid named 1989 FC passed Earth’s
orbit at a distance of 700,000 km. That may seem like a long distance
(the distance from the Earth to the Moon is 384,402 km ) but when
calculating the velocity of the Earth in its orbit around the sun, that
translates to a time of impact of about 6.5 hours (using 30 km/s as
Earth’s orbital velocity). The diameter of 1989 FC was 500 m. A me-
teor this size is expected to hit Earth about once every million years. If
it had hit the Earth the energy released would have been equivalent to
about 10,000 megatons of TNT. That is greater than a nuclear war.
Space rocks less than 25 meters in diameter will most likely burn up in
the atmosphere on entry. With BX 17 less than 14 meters, it would not
have been a big problem on the larger scale of things. Tom Giguere
has an artist’s rendition of meteor showers on page 8. This is what
amateur astronomers look for in the night sky along with the general
public. However, there is also the horrible fascination with apocalyptic
visions of something like 1989 FC. In the 1989 FC case, the asteroid
was not observed until after it crossed Earth’s orbit. Science has lulled
many people into a false sense of complacency with the belief that
scientists are the masters of the universe. Many scientists, themselves
have bought into their own bad PR.

(Continued on page 6)

(Continued from page 2) President®& Report

if the costs could be spread around, and the political friction associated with
one nation taking the lead would be greatly mitigated by having many nations
already in agreement about what should and shouldn’t take place in such a set-
tlement.

It remains to be seen whether this project will move forward, but the
activities of China will be a powerful incentive. After all, it was cold war rival-
ry with the Soviet Union that was the primary driver for the Apollo project. I
hope it will not be many more years before we see the human race once more
cooperatively exploring our Moon.

Chri s Peter son
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Hawaiian Astronomical Soci ety
Event Calendar

1

Februa% 2017
FRIDAY
29 30 31 2 ' 3 4

6:24 PM Public Star

6:30 PM Ka Waihona 6:30 PM Civil Air Patrc Party(G)
Public Charter Astronomy 6:24 PM Public Star
Party(K)
5 6 7 8 9 &3 10 1
3:30 PM Board Megtin) 6:30 PM Kanoelani
sunset 18:24 I School
12 13 14 15 16 17 @18
6:32 PM Public Star
sunset 18:28 Party(D)

8:00 PM Globe at Nigh
19 20 27 7 » . i}
8:00 PM Globe at Nigh
: PM :
8:00 PM Globe at Nigh 8:00 PM Globe at Night 8:00 PM Globe at Night 8:00 PM Globe at Night 8:00 PM Globe at Night 800 PM Fi\ubea(N\gr e
sunset 18:32 7:00 PM 'lolani Schoo
Party(D) (Private)
.ze 7 7 ) ) 3 4
8:00 PM Globe at Nigh
sunset 1835 800 PM Globe at Night

O0CJUpcoming Star Parties[ ][]
Publ i cDiPlalritrygham Feb. 18 (Andy
Public Party Geiger Feb. 4
Public Party Kahala Feb. 4

Upcoming School Star Parties

Thu February 2 Ka Waihona, Nanakuli
Fri February 3 Civil Air Patrol, Honolulu
Wed | February 8 Kanoelani, Honolulu

Fri February 24 ‘Iolani School, Honolulu
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(Continued from page 4) bus sized asteroid

The raw truth, however, is that it is only with very low dimension
dynamical systems that any real control has been acquired. Murray Gell-Man,
the nobel laureate in physics for his discovery of quarks, recognized that the
mathematics that had been so successful for physics was of very limited use-
fulness for biology and the social sciences. He started the Santa Fe Institute
with the intention to fill that void using complex adaptive systems as a start in
the ambitious program to find a new mathematics to model living and social
systems. The problem remains and a more recent effort by Gregory Chaitin in
his book “Proving Darwin” takes the approach of algorithmic information
theory of which he was one of the primary founders and contributors. He ad-
mits that his effort is preliminary and very sketchy.

Getting back to the fascination with apocalyptic visions and meteors, I
believe that a more revealing approach is to look at the fascination itself.
There is an area of psychology called terror management theory that began
with the publication of “Denial of Death” by the anthropologist Ernest Beck-
er. To be born is to face certain death. How people deal with that fundamental
fact has a ripple effect through culture and history. There are two poles that
are the easy solution, nihilism and dogmatism. The nihilist says life has no
purpose and death is as meaningless as life itself. The dogmatist constructs
immortality projects with support from unquestioned belief in some collection
of dogmatic beliefs.

Modern science (as well as ancient science) began with astronomy. We all
know about Copernicus and Galileo. Free thought has been systematically
attacked by the dogmatists and Copernicus and Galileo got a big taste of the
fury of the dogmatists. Many people do not know about Giordano Bruno. He
not only advocated the heliocentric system but asserted that the other stars
may also have planets orbiting them. He was burned at the stake. He also
mocked things like the virgin birth and transubstantiation.

Nihilism is a bit more tricky to see that it also has negative consequences.
Some thought might convince you that if you believe that life has no purpose,
then there is no such thing as right or wrong. For an act to be ethical, it must
be serving some purpose. You may know that Carl Sagan was an outspoken
proponent of nihilism. This is not surprising if you understand that the physi-
cal sciences are strictly objective. What that means is that the description and
dynamics are supposed to be observer independent. Subjective truth is com-
pletely irrelevant. Relativity theory and especially the double slit experiment
of quantum mechanics ushered in a new difficulty by making physics seem-
ing to be subjective in character. If you remember the deep hostility between
science and religion from the Catholic Church’s attacks on Galileo and Bruno
to the protestant fundamentalists attack (ongoing!!) on Darwin’s theory of
evolution, it shouldn’t be too difficult to see why most people in the sciences
and academia in general have a very hostile attitude towards religion.

The next wrinkle is to go back and look more carefully at the fear issue
that was brought out by Ernest Becker. I see the manner that human cognition

(Continued on page 8)
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Comet Campai gn. A ‘ s '/ e
X NASA's Space Place -
By Marcus Woc

In a cosmic coincidence, three comets will soon be approaching Earth—and
astronomers want you to help study them. This global campaign, which will
begin at the end of January when the first comet is bright enough, will enlist
amateur astronomers to help researchers continuously monitor how the comets
change over time and, ultimately, learn what these ancient ice chunks reveal
about the origins of the solar system.

Over the last few years, spacecraft like NASA's Deep Impact/EPOXI or ESA's
Rosetta (of which NASA played a part) discovered that comets are more dy-
namic than anyone realized. The missions found that dust and gas burst from a
comet's nucleus every few days or weeks—fleeting phenomena that would
have gone unnoticed if it weren't for the constant and nearby observations. But
space missions are expensive, so for three upcoming cometary visits, research-
ers are instead recruiting the combined efforts of telescopes from around the
world.

"This is a way that we hope can get the same sorts of observations: by harness-
ing the power of the masses from various amateurs," says Matthew Knight, an
astronomer at the University of Maryland.

By observing the gas and dust in the coma (the comet's atmosphere of gas and
dust), and tracking outbursts, amateurs will help professional researchers
measure the properties of the comet's nucleus, such as its composition, rotation
speed, and how well it holds together.

The observations may also help NASA scout out future destinations. The three
targets are so-called Jupiter family comets, with relatively short periods just
over five years—and orbits that are accessible to spacecraft. "The better under-
stood a comet is," Knight says, "the better NASA can plan for a mission and
figure out what the environment is going to be like, and what specifications the
spacecraft will need to ensure that it will be successful.”

The first comet to arrive is 41P/Tuttle-Giacobini-Kresak, whose prime window
runs from the end of January to the end of July. Comet 45P/Honda-Mrkos-
Pajdusakova will be most visible between mid-February and mid-March. The
third target, comet 46P/Wirtanen won't arrive until 2018.

Still, the opportunity to observe three relatively bright comets within roughly
18 months is rare. "We're talking 20 or more years since we've had anything
remotely resembling this," Knight says. "Telescope technology and our
knowledge of comets are just totally different now than the last time any of
these were good for observing."

(Continued on page 10)
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Meteor Log—February 2017 by Tom Giguere

Tom will not be providing a Meteor Log for this month. Check back next
month for meteor data and news. He has provided the photo below for
this month

Meteors are a popular subject in art. Here is an example from a website
that specializes in wallpaper backdrops for computers (WallpaperCave).
It’s nice when the artist attempts to be scientifically accurate (e.g. fore-
ground clouds indicate an atmosphere, thus meteors are possible; meteors
brighten as they descend as we observe from Earth).

(Continued from page 6) bus sized asteroid
takes comes in two basic flavors. One is analytic and is predominantly left brain
thinking. The other is synthetic and is predominantly right brain. An excellent
2014 review article is by David Hecht ( https://www.ncbi.nlm.nih.gov/pmc/
articles/PMC3984952/ ). Nihilism can have a dogmatic face in its nearly hyster-
ical rejection of any challenge to mechanistic materialism. They don’t burn her-
etics at the stake. They make sure they are never hired, funded or published. A
major physicist, John Wheeler, in 1979, asked that the American Association
for the Advancement of Science (AAAS) to expel the Parapsychological Asso-
ciation (PA) from the AAAS. They refused and they (PA) are still a sister or-
ganization of AAAS. There is a potential rapprochement between science and
(Continued on page 10)
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Treasurer’s

Report

by April Lew

HAS Financial Report December 16 — January 15 2017

Balance Beginning

805.44
Income:
Dues Received 339.00
Sky & Telescope subscription 32.95
Astronomy subscription 34.00
Donations 50.00
Total Income 455.95
Expenses:
Astronews printing & mailing 52.69
Sky & Telescope subscription 32.95
Astronomy subscription 34.00

Total Expenses
119.64

Ending Balance
1141.75

Many thanks to those renewing their membership (Warren Arakaki, Adelaide
Brenner, Gary Chock, Michael, Dominic, and Brigitte McMahon, and Rieko
Heather, Brian Hill and Jo Rowley, Diane & Leighton Hasegawa, Yoshiyuki Inoue,
Clarice Levin, Albert & Aurora Mariana, Walter Murawski, G. Schmidt, Walter
Tokushige, Stephen Ugelow, Enoy and Thitima Vongsay).

We welcome five new members this month. They Z @ C har y ,

Loo, Tim and. Sidney

Tayl or

Ray mond,

As a reminder, please check your membership anniversary date listed on the As-
tronews address label. Clear skies to all!
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41PITuttle-Giacobini-Kresak

Feb 8, 2017

An orbit diagram of comet 41P/Tuttle-Giacobini-Kresak on February 8,

2 0 X-d day that falls during the comet& prime visibility window. The plan-
ets orbits are white curves and the comet® orbit is a blue curve. The brighter
lines indicate the portion of the orbit that is above the ecliptic plane defined
by Earth® orbital plane and the darker portions are below the ecliptic plane.
This image was created with the Orbit Viewer applet, provided by the

Osamu Ajiki (AstroArts) and modified by Ron Baalke (Solar System Dynam-
ics group, JPL). http.//ssd.jpl.nasa.gov/sbdb.cgi?orb=1;sstr=41P

(Continued from page 7) Space Place
For more information about how to participate in the campaign, visit http://
www.psi.edu/41P45P46P.

(Continued from page 8) bus sized asteroid
religion with parapsychology and consciousness studies, but there is a lot of
work to be done. The important fact that David Hecht points out is that the ni-
hilism of traditional science can be overcome if there is a willingness to open up
to more holistic thinking. Although I tend to agree with John Lennon in his song
“Imagine” that the world probably would be a better place without religion, it
seems to me that the real culprit is attachment to the extremes of dogmatism
and/or nihilism. With Nihilism you get mass atrocities like the Nazi’s holocaust
or who knows what is brewing in the head of our fearless leader in Washington
(Continued on page 11)
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(Continued from page 10) bus sized asteroid

D. C. With dogmatism you get planes flying into buildings(although to be
fair, the Arabs are completely accurate in labeling the U.S. government as
the Great Satan. See Naomi Klein, Chalmers Johnson, and Noam Chomsky
to name but a very few). There is a way out of this difficulty. An example
from social psychology is Dacher Keltner in his book “Born to be Good”.
Another example is the Mind-Life Institute (https://www.mindandlife.org/)
where the Dalai Lama and a large number of scientists are trying to build a
non-dogmatic dialogue between spirituality and science. I prefer to think of
it as building bridges between the right and left brain. Asian philosophy like
Daoism and Buddhism is almost entirely right brain. They eschew dogma
like the plague( a nod to Albert Camus).

This right—Ileft brain stuff goes back to a book by C. P. Snow “The Two
Cultures” where he essentially writes off the arts and humanities as a big
waste of time. My view is not exactly the opposite, but I see the right brain
as the more important half. Many men will implicitly admit this when they
refer to their wives as the better half. If the twentieth century should have
taught us anything, it should be that dogmatism and nihilism are like being
caught between Scylla and Charybdis. Both should be roundly rejected.

But then what? Well, we better get serious about working that out be-
tween all of us in a spirit of mutual respect and compassion. Aldous Huxley
wrote a book “The Perrenial Philosophy” where he shows that humans have
rediscovered solutions to this problem. The fact that needs be acknowledged
is that there is no final solution but we must learn response ability. Each
moment is new and we will need all our wits about us if we are to find the
way between Scylla and Charybdis. Returning to Ernest Becker, I realized
back in 1995 that my fear of death was of a very particular variety. Namely,
I was afraid of the i _d thaa death meant total annihilation. I had conquered
the fear of heights when I was fourteen, the fear of spiders when twenty, and
very importantly the fear of immediate death(like, for example, when my
life was being threatened by a robber with a lethal weapon). I refer to the
last as the courage of the warrior. I was nineteen when I accomplished that.
Conquering the fear of the inevitability of death was a major life changer. It
is probably similar to what NDE survivors talk about. Speaking of NDE
(near death experience), Pim Lommel, a Dutch neurosurgeon, claims to
show that consciousness exists apart from the body. As is to be expected, the
mechanistic materialist dogmatists are virtually frothing at the mouth. Fortu-
nately, they are not getting out AK 47s for second amendment solutions. It is
clear to me and some very prestigious scientists like Jessica Utts (http://
www.ics.uci.edu/~jutts/) that there is some there there. With honest dialogue
it may be possible to find a way out of the jungle of hysteria that is the natu-
ral concomitant of dogmatism. As the great philosopher D. Ross sings
“What the world needs now is love, sweet love”
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H.A.S.
P.O. Box 17671
Honolulu, HI 96817

This image of a pair of interacting galaxies called Arp 273 was released to celebrate the
21st anniversary of the launch of the NASA/ESA Hubble Space Telescope.The distort-
ed shape of the larger of the two galaxies shows signs of tidal interactions with the
smaller of the two. It is thought that the smaller galaxy has actually passed through the
larger one.

Credit:NASA, ESA and the Hubble Heritage Team (STScI/AURA)




