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The Urniversity Lowbrow Astronomers is a club of Astronomy enthusiasts which
meels on the third Friday of each month in the University of Michigan's Physics
and Astronomy building (Dennisen Hall. Room 807). Meetings begin at 7:30 pm
and are open to the public. Public star parties are held twice a month at the
University's Peach Mountain Observatary on North Tenitorial Road [1.] miles west
of Dexter-Finkney Road; further directions at the end of the newsletter) on Satur-
days before and after the new Mocn. The party may be canceled if it's cloudy or
very cold at sunset. For further Information call (734)-480-451 4,
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Ann Arbor, Michigan

Credit: Malin Space Science Systems,
M5, IPL, MASA

Explanation: These brightly reflecting
fields of snow or frost are on the
slopes of a crater rim in the northemn
hemisphere of Mars, They are 500 ma-
ters or so long and have lasted
through about eight months of the
Red Planet's spring and summer
weather. Recently imaged by the
Mars Global Surveyor spacecraft,
they also seem to be relatively un-
crowded .. suggesting to some on
April 1st, that lift fickets on Mars are
extremely expensive. Of course. a va-
cation on the Red Planet could still
offer some advantages o sking and
snowboarding enthusiasts. For exam-
ple, Mars' low gravity - only about
3/8ths Earth's gravity - would definitely
tend to reduce sore muscles and fall-
related injuries. Happy Aprl Fools day
from APOD

MOC3. i Malin Space S

cience SystemshASA

More about Mars
Mars orbits 137 million miles from the Sun or at about 1.5 times the Earth-
Sun distance. It has two diminutive moons, Phobos (21 km dia) and Dei-
mos {12 km dia), extinct volcanoes, an immense canyon system, a thin at-
mosphere chiefly composed of carbon dioxide (C0O2), a frigid average
surface temperature of -3 degrees Celsius, and permanent frozen CO2
polar caps which contain some water ice.
Mars is at opposition on April 24 atf a distance of only .58 AU .
Mark Cray has volunteered his &" refractor and has mounted it alongside
the 24" telescope, providing o very good image for viewing and taking pictures..

of the University Lowhrow lstronnmars

This Month:

April 10 - Public Star Party at
Feach Mountain Observatory —

April 16 - Meeting at 807 Denni-
son. Election fime, Tom Ryan and
Paul Walkowski will be speaking.
April 17 - Public Star Party at
Peach Mountain Observatory
April 18 - ATM Group - Meeting
at Kurt Hillig's place.

Aprl 24 - Mars at opposition.
Mars is only about 55 million miles
away. A diametrer of about 14
arc seconds and a magnitude
of -1.7 . The best convenient time
to cbserve Mars is during the
month following the opposition .

Next Month:

May 8 - PFublic 5tar Party at
Peach Mountain Observatory -
Mars should be very well posi-
tioned for viewing and is only o
couple of weeks past its opposi-
tion. still nearly at 14 arc seconds
and -1.7 mag. You must see this.

May 15 - Public Star Party at
Feach Mountain Observatory —
May 21 - Meefing at 807 Denni-
50 -

May 22 - Lowbrows ot the Leslie
Science Center



The Perfect Eyepiece,
The most popular eyepiece everl!l

The All-New Revolutionary
MEGA WIDE-ANGLE * AVERTING EYEPIECE

See Detail Like Never Before! Qur Patented 14 element
design automatically directs 75% of the image to your
Peripheral Vision!

250 DEGREE Apparent Field!!

Threaded for standard 1.25' filters. Use it in your finder-
scope |, Makes you feel like you're looking behind vour
back!

BUY NOW and receive, free of charge, our all-new
AVERTED IMAGINATION FILTER! and see the ENTIRE SKY!I
(Flecise specify which object) you would like to imag-
ine) [you are seeing.)

ENORMOUS 2000 mm Eye Relief!

Lets you observe while seated comfortabby in your lawn chair

7 FEET AWAY FROM YOUR SCOPE!
SUPERB COLOR CORRECTION

[previously available only in 50 mm department-store
telescopes). Brings out colors that don't even show up
in photographs!

** OMLY $19.95 OBO ** (plus $250 shipping and han-
dling fee)

Credit: From ASTRO MAN by Dave Scherping, modified
(slightly) by Dave Knisely :-} in the October 1996 issue of THE
FRAIRIE ASTRONOMER

Credit #2: Discovered by Chris S.

#3 Some editorial liberties were taken. — BF

This is |he erd af the humorons sechon.

3ee Tom 3toner for a selection of eyepieces.

Concerning Clusters
By P. Walkowski

second only to the planets as crowd pleasers at star
parties, clusters have cought the eye of amateur and
professional asfronomers for centuries. While Open
and Globular Clusters have stars and the word cluster
in common, they are quite distinct. For my own edifi-
catfion, | started reading about these wonders of the
heavens, and am recording the findings here to share
with you. In general a cluster of stars has enough
bright stars grouped together to be visible over the
background of the sky. But to be a true clusier rather
than as asterism, the stars must all be traveling to-
gether.

Open Clusters have been known since prebiblical
times, the most common names being bestowed by
the ancients. Haydes and the Pleiades are examples
of these loose, iregular clumps of stars that are noted
in the “Almagest” of Ptolemy (140 AD). What makes
them a cluster at all is that they are traveling together
across the heavens. In the 19305 Robert Trumipler's sys-
tem of classifying open clusters according fo their size,
magnitude, and richness came in to common use, such
as | 3r for the Pleiades. His categaries are:
o| through IV represent the amount which the stars are
clumped in the cenler ar cenfral concentration
with | being the strongest, and IV having no central
tendency.
=1-6 represent. the luminosity of the brightest stars.
=2, m, r represents the richness of stars inn the cluster
ranging from <50 (poor), 50-100 stars (moderate),
>100 stars (rich).

Open Clusters were and are continuing to be born in
the spiral arms and the central bulge of the Milky Way
Galaxy. 1t is as though these relatively new stars were
being wrung out of the folds of the blanket of the
heavens. In fact radio telescope and infrared observa-
tion of infrastellar nurseries can detect these new stars
millennia before they can be seen visually. The spec-
tacular Hubbell Telescope stellar nursery photos of the
pillars of gas birthing stars in the Eagle Nebula are ex-
amples of this phenomenon. It is generally believed
that all the stars of an open cluster are born of the
same gas cloud, and velocity vector maps of the Hy-
ades have been used as evidence of this common
point of orgin. Their future as a cluster is less cerfain
because few open clusters have sufficient mass to
gravitationally bind the stars together, hence they con-
finue to drift apart. It is estimated that if a cluster is to
remain together it should have a density of 10 stars/pe,
while open clusters fypically range from 0.1 to 10 stars/
pc. The stars of an open cluster can be thought of as
the fragments of a bombshell, the center of mass is sfill



following the same trajectory through space, but the
fragments them selves are spreading apart with differ-
ent velocities.

All of the open clusters about which we have knowl-
edge (opproximately 10,000 visible, 100,000 estimated)
are in our near stellar neighborhood of the Milky Way
and are sometimes referred to as galactic clusters {that
is “within our galaxy"). No observations of open clus-
fers have been made outside of the Milky Way. More
distant clusters undoubtedly exist, but are obscured by
interstellar dust. From our vantage point on the inside
edge of the Crion Arm of the Milky Way, we can ob-
serve open clusters not only all around us in the Orion
arm, but inward to the Saggittarius and Centaurus
arm, and Outward to the Presius arm.

This local proximity is convenient for taking spectra and
photometric measurements of the individual stars, from
which we are told the clusters are millions to nearly 12
billion years old, while the Milky Way and the entire Uni-
verse itself are said fo be 10-14 billion yvears old. From
these near neighbors we continue to leam how stars
are born, progress along the Hertzsprung-Russel dia-
gram and die. We have learned that open cluster stars
generdlly follow the H-R main sequence, have a signifi-
cant number of bright supergiants, and type | Cephi-
ads. Whils many different types of stars are present in
open clusters, they are "common” types of galactic
stars from the spiral arms they are called population
type | stars. Typical stars have 1-4% of their mass as
heavy elements, like oursun. It is noteworthy that ex-
tensive spectra studies of open clusters have found the
H-R Horizontal branch missing, while all glebular clusters
have a strong horizontal branch.

Globular clusters are highly symmetric clusters of stars
that form a globe shape which gradually brightens to-
wards the cenfer. Many globulars have so many stars
[ say 10 to 100 thousand) that it is impossible to count
them or even see through the central portion of the
cluster. Their densities range from 10 to 1000stars/pc.
They have a high orbital velocity around their own
center of mass, and also around the Milky Way itself.
Since they have highly inclined orbits, a few globular
clusters may be momentarily within the spiral arms, but
most are above and below the plane of the galaxy.
There are estimates of 150-200 globulars in the Milky
Way and numerous examples of globulars sumounding
other galaxies as well. The globular clusters orbit the
nuclear bulge of the galaxy in what is called a
“galactic hale” from 10,000 to about 50,000 light years
from the center. The Milky Way is generally a flattened
disk 100,000 light vears in diameter by 3,000 light years
thick. The globulars also do not participate the rotafion

about the galactic center that encompasses the spiral
arms. The Sun is 30 light years from the galactic center
(located in Sagittarius) and almost all of the 150 known
globulars are orbiting the Milky Way closer in than we
are.,

The orbits of Globulars around the Milky Way was part
of the cutting edge astronomy by Harlow Shapley in
1217, and led to thinking less about the sun centered
universe and more on the galactic centered universe.
Today this landmark research can be duplicated in
minutes using computerized planetarium programs.

The earliest recerded galacfic cluster was omega cen-
taur, which could be seen with the naked eye in pre
biblical times. Herschel expanded the list of globulars
to a dozen using telescopes when he wrote the star
catalogue "Uranometria” in 1803, and the list was ex-
panded further in Charles Messier's 1781 list of 103
nebulous appearing objects, William Herschel's
“Catalogue of the Nebula" in 1844 and Dreyer's “Mew
General Catalogue” in 1888,

Stars in globular clusters are tightly bound to esach
other by their own gravity, and can withstand the tidal
forces of the Milky Way without pulling apart. There are
high concentratfions of binary stars in globular clusters,
which help maintain the stability of the cluster, al-
fhough occasional individual stars escape from the
globulars into the galactic halo.

Scientists are fairly certain that the stars within globular
clusters all have a common origin, albeit that origin is
outside of the galaxy itself. Globular Clusters are some
of the most ancient objects cbservable, having ages
from 12-20 billion years. | have wrestied with this age
dilemma, the globulars older than the Universe or the
Milky Way and can only offer hypotheses, not answers.
Perhaps the globualrs condensed out of the primordial
soup earlier than the galaxies being smaller and of a
simpler structure, and were gathered round the late
forming galaxies by their gravity, much the way comets
and asteroids are gathered in by the solar system from
the Oort cloud.

Globuiar clusters have main sequence and have large
populations of red and vellow giants as well as type I
Cepheids, RV, Taur stars, and planetary nebulae as
well. Their stars are described as populafion type |l
stars and are notewarthy for the absence of heavy ele-
ments in the stars (0.001 to 0.1%).

The demise of stars in Globular clusters appears to be
as a white dwarf star or as a planetary nebula, of
which there is already ample evidence in the literature.
since there are a considerable number of binary stars



available, the exchange of stellar matter may result in
novae and cataclysmic variables as well.

Fig 1 Shows 2 equal area diagrams of the sky with the
gallactic plane as the horizontal line and the plus sign
indicating the gallactic center.The top diagram is the
distribution of open clusters, which lie in the spiral arms

and completely surround the sun's position in the Milky
Way.
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The bottom diagram indicates that globular clusters
are predominantly above and below the plane of the
Milkey Way clustered about the gallactic center in the
halo region. Note that only a few globular clusters are
out as far as the sun (30,000 I-yr) from the gallactic cen-
ter.
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Fig 2is a H-R (color magnitude] diagram for Open Clus-
ters. While the cpen cluster H-R diagrams vary widely
from each other, moast stars are situated along or to
the immediate right of the main sequence which
streaches from lower right to upper left. The dotted di-
agonal line from the center to the upper right repre-
sents the place where yellow and red giant stars should
be, if present on Cpen Clusters, which they rarely are.

500 STAR CLUSTERS

T T T T T
4
-\L
= = -
o
2
=
[0 o -
£
=
5 +al .
§
+8 - L =
A:8.C
+12]. | | d |

=04 Q + 04 +CB +1:2 +1.6 +24

Coalor index {biue minus visual magnitudash

Fig 3 is o H-R diagram for giobular clusters, which are
exiremely oid objects. Notfe ithe strong presence of the
yellow and red giants and the horzontal branch which
is always present in globular clusters but almest entirely
absent from Open clusters.

Quips have been forgotten, misquoted, and mas-
sacred, so the following is a reprint from an earlier
newsletter to refresh our memories.

Quotes
Submitted by Ken Friberg

"Computers in the future may weigh no more than 1.5
ons." —Popular Mechanics, forecasting the relentlass
march of science, 1949

"| think there is a world market for maybe five com-
puters.” —Thomas Watson, chairman of 1BM, 1943

"I have traveled the length and breadth of this
country and talked with the best people, and | can as-
sure you that data processing is a fad that won't last
out the year." —The editor in charge of business books
for Prentice Hall, 1957

"But what ... is it good for?" --Engineer al the Ad-
vanced Computing 3ystems Division of IBM, 1968, com-
menting on the microchip.



‘There is no reason anyone would want a computer
in their home." —Ken Qlson, president, chairman and
founder of Digital Equipment Corp., 1977

" 640K ought to be enough for anybody " - Bill Gates,
TI;ET -

"This ‘telephone’ has too many shortcomings to be
seriously considered a5 a means of communication,
The device is inherently of no value to us." —~Western Un-
ion internal memo, 1874.

"The wirgless music box has no imaginable commer-
cial value. Who would pay for a message sent o no-
body in particularz”

--David Sarnoff's associates in response to his urgings
for investment in the radio in the 1920s.

"The concept is interesting and well-formed, but in
order to eamn better than a 'C.' the idea must be feasi-
ble” —A Yale University management professor in re-
sponse to Fred Smith's paper propesing reliable over-
night delivery service. (Smith went on fo found Federal
Express Corp.)

"Who the hell wants to hear actors talk?" —-H.M. War-
ner, Warner Brothers, 1927, commenting on the ideag of
sound in movies,

‘I'm just glad it'll be Clark Gable who's falling on his
face and not Gary Cooper” —Gary Cooper on his de-
cision not to toke the leading role in "Gone With The
WwWind."

"A cookie store is a bad ideaq. Besides, the market re-
search reports say America likes crispy cookies, not soft
and chewy cockies like you make” —Response to
Debhbi Fields' idea of starting Mrs. Fields' Cookies.

"We don't like their sound, and guitar music is on the
wty out”
—-Decca Recording Co. rejecting the Beatles, 1942,

"Everything that can be invented has been in-
vented.”

—-Charles H. Duell, Commissioner, US. Office of Pat-
ents, 1399,

"Louis Fasteur's theory of germs is ridiculous fiction™. —
Pierre
Pachet, Frofessor of Physiclogy at Toulouse, 1872

"Heavier-than-air flying machines are impossible.” —
Lord Kelvin, president, Royal Society, 1895,

"If 1 had thought about it, | wouldn't have done the
experiment. The literature was full of examples that

said you can't do this"
~Spencer dilver on the work that led to the unique
adhesives for 3-M  "Post-It" Notepads.

"50 we went to Atar and soid, 'Hey, we've got this
amazing thing, even built with some of your parts,

and what do you think about funding us2 Or we' ||
give it to you, We just want to do it. Pay our salary,
we'll come work for you.' And they said, 'No.' So then
we went to  Hewlet-Packard, and they said, ‘Hey, we
don't need you. You haven't got through college
yet.” --Apple Computer Inc. founder Steve Jobs on at-
tempts to get Atari and HP interested in his and Steve
Wozniak's personal computer,

"Professor Goddard does not know the relation be-
tween action and reaction and the need to have
something better than a vacuum against which o re-
act. He seems to lack the basic knowledge ladled out
daily in high schools." —1921 New York Times editorial
about Robert Goddard's revolutionary rocket work.

“Orill for cil? You mean drill info the ground to fry
and find cil2 You're crazy." —Drillers who Edwin L.
Drake tried to enlist to his project to drill for oil in 1859,

“Stocks have reached what looks like a permanently
high plateau.” -Irving Fisher, Professor of Economics,
Taie lniversity, 1929,

"Everything that can be invented has been in-
vented."

—Charles H. Duell, Cormmmissioner, U5, Office of Pat-
ents, 1899,

“Lovis Pasteur's theory of germs is ridiculous ficion”. —
Pierre

Pachet, Professor of Physiology at Toulouse, 1872

Henry Fitz lens at the Detroit Obser-
vatory

An E-mail to many
From: Pafricia 5. Whitesell

| had the 1857 Henry Fitz lens at the Defroit Observatory
cleaned and reinstalled over this past weekend by
John Briggs of Yerkes Observatory. The lens had been in
storage for the past two years during the historic resto-
ration of the Deireit Observatory. When John removed
the brass cell, we observed that the last pecple to
clean the lens had signed and dated its edge in pencil.
To our surprise, it was last cleaned on July 22, 1942 by
LeRoy E. Doggett and F. Michael Church.



| thought this news would be of particular interest to
you and others who honor the late LeRoy Doggett's
life's work through the establishment in 1994 of the an-
nual LeRoy Doggett Prize for Historical Astronormy. | took
photographs of Doggettf's signature on the Fitz lens and
will send copies fo you, if you are interested.

For those of you interested in the details of this special
lens, which is thought to be the only remaining large
lens made by Henry Fifz that has not been refigured, |
have transcribed below the comments dictated to me
by John Briggs upon complefion of the lens cleaning:

Measuremenis:
12 3/8 clear aperture
12 5/8 disk diameter

MNotes:

Original Fitz cell and counter cell. Because the cell is
original, it is very likely to be the original Fitz lens. If a
new lens had been maode, a new cell would have
been made for it. Retaining ring goes in only one way.
Original index mark set,

Neither of the elements is strikingly thin.

Mo knife edge on the crown edge.

Two 2-inch scratches on front surface inclined at 20 de-
grees to one another.

Two fainter scratches of similar length elsewhere on
front surface.

Potato-sized sublle dark stain on one of the inner ele-
ment surfaces. noticeable in reflected light.

Qverall cosmefics of the objective seem very, very
good,

Edge marks scribed into the edges of the lens elements
unambiguoudy orient the relative posifion of the ele-
ments, but these marks may not be original fo Fitz.

Feel free to share this information with anyone you fhink
will be interested who | did not include in the address
list. Thanks.

Best regards,
Sandy Whitesell

Comets That Will Be Visible in the
Near Future

Credit: NASA

Last Updated: 23 February 1999
This page provides a quick summary of comets that are

expected to be visually observed in the near future.
These are typically short period comets.Current infor-

mation and observations of these comets
(when they become visible] are given on the
Recent News and Observations Page.

Short-Period Comets
10P/Tempel 2
37P/Forbes

P/1994 P1 (Machholz 2)

10P/Tempel 2

This comet should become 14th magnitude in April
1999 and continue brightening to 8th or th magnitude
in August. Although visible from both hemispheres, the
Southern Hemisphere will be favored when the comet is
brightest. The comet should be followed through the

rest of 1999.
37P/Forbes

This comet should brighten to 13.0 - 14.0 between April
and July of this year. The comet will be a moming ob-
ject, visible from both hemispheres.

P/1994 P1 (Machholz 2)

This comet should be recaovered by visual cbservers by
early-November, The comet is expected brighten very
rapidly to perhaps 7th magnitude by mid-December.
The comet's mofion in the early evening sky will be pri-
marily eastward. Although the comet will remain be-
tween -10 and -16 degrees declination during Novem-
ber - January 2000, the Northern Hemisphere will be fa-
vored because the comet will be north of the Sun.

Credit: 1. Chris Sarnecki for the ‘new’ Reflections design.
2. Mark Deprest for the logo designs

Star chart primer: —

The large circle on the star chart is the herizon line. Ori-
ent the star chart to the desired direction and face
that direction. The map and sky are now aligned. Of
course the time and date has to be the same as indi-
cated on the map, or the proper comection made oth-
erwise the sky and map will not match. Fifteen days
corresponds to a one hour correction.

For additional charts, see BF

A Reflections from the past is included in this issue.

Ed: Bernard Friberg.
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@Pluces and Times:

Dennison Hall, also known as The University of Michigan's
Physics and Astronomy building, is the site of the manthly
meeting of the University Lowbrow Astronomers. |t is
found in Ann Arbor on Church Street about one block
narth of South University Averue. The meeting is held in
room 807. Monthly meetings of the Lowbrows are held on
the 3rd Fiday of each month at 7:30 PM, Duing the sum-
mer menths, and when weather permits, a club observing
session at Peach Mountain will follow the meeting.
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Feach Mountain Observatory is the home of The University
of Michigan’s 25 meter radio telescope as well as the Uni-
versity's McMath 24 inch telescope which is maintained
by the Lowbrows. The observatory is locoted nortivwest of
Dexter. The entrance is on North Termitordal Road, 1.1 miles
west of Dexter-Pickney Road. A small maize-and-blus
sign marks the gate. Follow the gravel road one mile to a
parking ared near the radio telescopes. Walk along the
path between the two fenced in areqas (about 300 feet)
to reach the McMaih telescope building.

zfl’ublic Star Parties:

Public Open House/Star Parties are held on the Saturdoy
before and after each new Moon at the Peach Mouniain
Observatory. Star Parties are canceled if the sky is cloudy
of sunset or the temperature is below 10 degrees F. Call
480-4514 for a recorded message on the aftermnoon of o
scheduled Star Farty to check on ihe status. Many mem-
bers bring their telescopes and visitors are welcome to do
likewise. Peach Mountain is home to millions of hunary
mosquitoes - bring insect repellent, and it does get cold
at night so dress warmly |

Amateur Telescope Making Group meets monthly, with
the location rotating among member's houses, See the
calendar on the front cover page for the fime and loca-
tion of next meeting.

ﬁ Membership:

Membership dues in the University Lowbrow Astronomers
are 320 per year for individuals or families, and $12 per
vear for students and seniors [age 55/+]. This entitles you
1o the monthly REFLECTIONS newsletter and the use of the
24" McMath telescope [after some training). Dues can be
paid fo the club freasurer Doug Scobel at the monthly
meeating or by mail at this address:

1424 Wedgewood Drive

Saline. M1 48174

EI:] Magazines:

Members of the University Lowbrow Astronomers can get
a discount on these magazine subscriptions:

Sky and Telescope; $29.95 [ vear

Astronomy; $27 ( vear

Cdyssey: $186.95 [ yeor

For more informaiion contact the club Treasurer,  Mem-
bers renswing subscriptions ore reminded to send your
renewal notice along with your check when applying
through the club Treasurer, Make the check payabie to
"Uriversity Lowbrow Astronomers”,

L
\ Newsletter Contributions:

Members ond [non-members) are encouraged 1o write
about any astronomy relafed topic of interest. Call or E-
mail o Newsietter Editars at:

Bemard Friberg [743)741-1875 Biiberg@aol.com
Chris Samecki  [734)426-5772 chisandi@aol.com

to discuss length and format.  Announcements and arti-
cles are due by the first Friday of each month.

ﬂTelephone Numbers:

President: tMark Deprest  [734)4642-57 1%
Yice Presidents: Lorna Simmons (734]525-5731
Dave Synder  (734]747-6537
Paul Walkowski (734)662-0145
Doug Scobel  (734)42%-4954
Bemard Friberg (734)741-1875
Chris Sameckl  (734]424-5772
Bemard Friberg (734)741-1875
Fred Schebor  [734)424-2343
Mark Deprest  [734)642-5719

Treasurer;
Observatory Director,
Mewsletter Editors:

keyholders:

@Lowbrow's Home Page:

hitp:/ fwww . astro.lsa.umich.edu/f|owbrows. html

Dave Snyder, webmaster
hitp:/ fwww-personal.umich.edu/~dgs/lowbrows/
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UNIVERSITY LOWBROW ASTRONoMgps
NEWSLETTER

Farly in the mornins, one can see a beautitul sight--Nars,
Saturn, ard Venus, shining torgether in the sky as a trio

of celestlal esemstones. This marks the beginning nf the
famois plaretary alismment dve to occur on Farch 10, when

41l rine plarets will be an the same side of the sun. Al-
ready all the outer planets lie hetween 13 and 18 hours

rirnt ascension. TIf one extends this region to 19 hours,

the orisiral four asterolds--(eres, PFallas, Juno, and Vesta--
will also te included.

Tre term “vnlaretary alisrment" is not meant to imply that
the plarets will come tofsether irn a straisht line. The fact
iz, they will not even he contaired in a single quadrant,
mit span over 95 degrees. [Nevertheless, as many peonle
skrewdly realize, this overt will mark thes erd of the world.
In my mearer atiempis to present this issue objeetively, I
have listed thres arsuments for the end of the world, alonc
with thranr respective refutations:

1." e tidal forces from The plarets will rio the Earth
tn shreds.” As every Astronomy 221 student knows, the tidal
influence of the planets is totally insignificant compared
tn that of The: moon.

2."Varions planetary forces will increase the rurhar of
surspots, which will influence the climate of the Earth,
which will shift the winds in the atmosphnre, which will al-
ter the Earth's rotation rate and trlﬁper ma jor earthqualkes."
As I urderstand it, this is the basic idea hehind The Juniter
Effect, althoush I dAdmit I haven't read i1t. (I gon't need to.
I krow everythine). The line of reasoning here seems long
ana tenuous, and in any case no correlation has teen found
retween zunsnot numbers and earthguakes. Zegides, an even
closer an“etary alisnment cccured in the early 1800's, and
rot only w2s the sursnot maximum vnusually low, but there were
ro major earthguakes.

3."When 211 the plarnets get on the same side of the sun,
the snlar system will ret too heavy on one side and fall over."
Thig i3 the arsument that convinced me. And I'm sure it will
convince vou.
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GRB 990123 Host Galaxy Imaged
Credit; HST GRB Collaboration, STIS, HST, NASA

Explanation: Do the powerful explosions known as gamma-ray horsts (GRBs) originate in galaxies? This subject took on new light yesterday with the releass of 3 Hubble
Space Telescope image of the sky surounding GRE 990123, This burs was first detected only two weeks ago and cataloged as one of the most powerful GRBs ever.
The optical transient {(T) counterpart to the GRB can be seen as the bright spot just below center. Once so bright it was hriefly visible with just hinoculars, this OT has

since bocome four million times dimmer and continues to fade. Mow, it can be scen casily with only 2 large telescope. Tl d;ﬂ“ua: object above is of particular interest
because it appears to be ihe host palaxy of GRB 990123,
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