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Star Points for June 2008

Tunguska: One Century Ago
by Curtis Roelle

This month marks thcentennial of probably the largest navieanic abov-ground
explosion during the first half of the Twentiethr@gy. It detonated with energy o
thousand times more powerful than the atomic boxpboded over Hiroshima durir
World War Il. And yet, ecause the explosion occurred in a sparsely paoldata o
the world, not a single fatality was repor

This was the Tunguska event, a massive -rattling explosion whose epicenter v
in Siberia’s Podkamenaya(“stony”) Tunguska River region, wch occurred on the
summer morning of June 30, 1908. A detailed desonips found in Gerard F
Kuiper’s influential 1963 booThe Moon, Meteorites, and Comy, in a paper
authored by E.L. Krinov (Meteorite Committee of theademy of Sciences, USS

According to Krinov, witnesses observed a rapidly mgvdazzlingly bright fireball”
meteor in a clear daytime sky, trailed by a “thiltkst train.” When the meteor react
the end of its path, th reported seeing a “fireball as a gigantic pil a description
reminiscent of the mushrooming fireballs commordgaxiated with very larc
explosions.

The visual spectacle was followed by “deafening@sipns” heard out to “a distan
of over 1,00(km” (621 miles) from ground zero. Ground and hadg ook,
household items fell to the floor, and hangingeoty swung. Windowpanes crack
and an “airwave” swept through the region. Inwioinity of a factory located 60 ki
(37 miles) from the epicenter, a man sitting omade porcl  (Continuecon p.3)

June Meeting: Wednesday, June 11, 2008, at 7:30 p.m.

We will have two guest speakers this month. Thedated topicideal with making
scientifically useful observations of asteroccultations using amateur equipr.
First Steve Conard witalk about collecting data from occultation eveatslthen
Curt Roelle will talk about analyzirthe data that he collectérom a single event
(Please sepages 4-5 to learn more about ogpeakers and their presentatio

Come early and meet for dinner prior to the meesingarry's Main Street Grille i
Westminsterstarting at 6:00 p.r




Presiden’s Message for June
by Stephen Reisinger
A ——

This month’s message is not about the club, buesioimg that | experienced last moi
while I was at the beach. | thinlwas only able to experiengebecause most people do
want to travel away from home on Mother’s Day week

| didn’t take my elescope, as the Moon was going to be full at tliea the week. The we
the weather turned out, it was a good thing tltadim’t, because the weather at night, w
the exception of one night, was never very g

I should mention that during the t weeks before we left for the beach, Becky and |
been getting Garrett up in the middle of the nighgo to the bathroom. Once at the be:
on May 14, around 3:08.m., | got up with Garrett. After putting him lkato bed, | looke
out the window ad saw some stars. So | went outside and lookedNipen | did, |
went...WOW! Yousee, the moon had set, and there above me and sotith was the Milk
Way! Now, I'veseen the Milky Way at BBNC, and from BBNC you cae & band of haze
But here athe beach | saw a lot more than a, hazy band. | could see where the bri
areas of the Milky Way began and ended. This wiaazeng to me. Ye I'd expected to se
some dark skies, budidn’t expect anything like this. | was sorry thatleft the telescope
at home, but I did find the camera and snapped soohgres. Granted, they didn’t turn ¢
as nice as | would have liked. You can’t see thikyNay in all its glory, but you can st
some star clusters.

I've decided that since | don’ave a telescope that tracks, I'm going to look tmtidding a
“Barn Door Camera.” I've seen some of these online arSky & Telescope | don’t ever
again want to see a night sky like | did at thedheaithout being able to capture

Until next math, clear skies to a
Steve

Lost in Space— Bloopers, Astronomy-Style

Spotting lloopers can be fun, especially if they’re not yown. What's wrong with th
following?

1) Cartoon frames and book covers that show Mommyaatdy tucking little childrei
into bed as a somewhat lowaningcrescent moon peers through the winc

2) In the originalStar War: movie, Han Solo’s bragging to Obi Wan that his sttie
“Millennium Falcon” is so fast that it “made the Kessel Run inermgvelve parsecs

Answers:) A somewhat low waning crescent moon occursQf a.m. or later, rather late to be tucking kiddieoi

bed. 2) A'parsec” is a unit of distance, not tirr
p
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Star Points, continued
e

“was thrown several meters, felt a sensation of, laeal lost consciousness.” The explosion wal
recorded by seismometers, and “explosive airwawese picked up by meteorological barograghs
revealing that the blast traveled not once, butéparound the world.

2]

For several months the night sky was bright endhgh“at midnight it was possible to read a
newspaper without artificial light.” This was cadsoy dust particles from the meteor’s dust trajn
and explosion suspended high in the atmospherigesiog sunlight. | assume that the sky glowed
with the same radiant crimson hues and gloriouteppmmks that graced the twilight skies here in
Maryland following volcanic eruptions of Mexico’s Ehichon in 1982 and the 1991 eruption of
Mt. Pinatubo in the Philippines.

The site of the explosion was so remote that nedi&pns would reach the site for 19 years, nof
until 1927. They were greeted with an incredilidgats On their way to the site, and still 25 mile|
from it, they found “blown over trees,” many of whihad been “torn up by their roots.” The treg
were all lying in the same direction, radiating gMram the center of the blast. Trees were still
standing on hillside slopes that had served as $itélds. Trees closer to the explosion site were
charred.

D
w(ﬁ

In The Comet Bookcomet expert John Brandt states that the masyldause of the explosion
was the nucleus of a small comet, 40 meters (1&) &eross, hitting the atmosphere while
traveling 45 km/sec (28 miles per second). Inlaabook|ntroduction to CometsBrandt adds
that the comet exploded in mid-air at an altituti®.6 km (5.3 miles), which undoubtedly
enhanced the explosive effect.

Several alternative hypotheses have been floabe of which has gained much traction. These
include mechanisms such as antimatter, a smak blale, and even the crash of a nuclear-
powered alien spacecraft. Conspiracy theorie$) as@n ahead-of-its-time Russian nuclear teq
or accident, have also been postulated.

—~+

The late Eugene Shoemaker (U.S. Geological Suestyhated the energy released by the

Tunguska blast to be between 5 and 50 megatonsBf Wwith 10-15 megatons the most likely
range. The largest hydrogen thermonuclear bonmdaseayploded by the United States are in thig
range. In 1952 the U.S. exploded the 10.4-medatgrMike” bomb. Sixteen months later camg
the 15-megaton Castle Bravo bomb.

A4

According to Brandt, astronomers estimate thae#réh will collide with a comet like Tunguska’'s
once every 2,000 years. Even so, the damage weudtthlized and more likely to occur over an
ocean. For that reason Brandt recommends thairfashould lose much sleep over this
situation.”

“Star Points” by Curtis Roelle appears in ti@arroll County Times on the first Sunday of each
month. Visit the website dittp://www.starpoints.orgr send e-mail taStarPoints@Gmail.com




Guest Speakers for June Meeting
Steve Conard “Equipment and Software for Occultation Timing”
Curt Roelle: “A Controversial Observation of the 471 Papag@eaultation”

Steve Conard:

For the last six years WASI member Steve Conarduuaked at the Johns Hopkins University
Applied Physics Laboratory. Before that, he work@ad20 years in JHU’s Physics and
Astronomy Department. He is an Optical Systemsria®y and the lead engineer of the LORRI
instrument on New Horizons. He was also the leaneer for the CONTOUR Forward Imager
Instrument on the ill-fated CONTOUR mission, and tptical lead engineer for FUSE. Steve
notes that he has been "redshifting" through hisera- starting in the far ultraviolet,
progressing through the visible, and now workinghi@ longwave infrared. He received his
Bachelor of Science degree at the University ozéma, and his Master of Science degree at
JHU.

Steve has also worked directly on two things novdisplay at the Air and Space Museum in
Washington, D.C., and indirectly on a third. Hédd, light-heartedly, “a free drink of one’s
‘reasonable’ choice to the first person to gueksthede projects!”

Steve got into astronomy in the early 70's as angdaen, and ground his first telescope mirror
when he was 13. He says that he got out of theyhelhen he started doing it for a living,
but got back into it when he started to do it déss for a living!

We asked Steve how he got into occultation timarg] he explained that David Dunham, the
president of the International Occultation TimingsAciation ("IOTA"), has worked at APL for
years, and that Dunham is also in the APL astroncioity, where he “recruited several of us.”
We also asked Steve what he likes most about @tmrittiming, and he answered: “I like the
fact that it gets you out no matter what to obsemra also an equipment junky, and it has some
slick equipment that isn't super pricey (plus gfesgware!). It's also a team sport, where you
need to have teams of observers to get the mastdroobserving set. The element of chance is
also involved, which makes it a challenge with luckolved. The downside is that observing
times are non-negotiable, such as the one this&gtat 3:20 a.m. that I'll be in Delaware for.”

The title of Steve’s presentation is "Equipment &odtware for Occultation Timing," and if
everything works out, it may be followed by a destoation.

Steve’s got other hobbies, too: he likes to travelU.S., riding all the rollercoasters that he,ca
and attending minor league baseball games atathihor league parks that he can. He also
helps operate a guinea pig rescue group. Canegattbat! He seems to feel that his hobbies
are “weird,” especially in combinatiorjfWell, searching out and riding the roller coasters
sound like great fun, and the baseball games amkispaso sound pretty fun. Now, the guinea
pigs, in combination with the rest, hmmmnsieve feels that astronomy is “downright normal”
for him. He is also a member of HAL (Howard Astoomcal League) and president of the
astronomy club at APL.
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Curt Roelle:

Our second speaker, Curt Roelle, is the found&/AS1 and is a Software Engineer at
Lockheed-Martin Corp. He has also worked at Gérgegtric AstroSpace, the Johns Hopkins
Applied Physics Laboratory's Space Department{tise Naval Research Laboratory's Space
Systems Division, and, early on, at Fairchild Spdoenpany. Fairchild, incidentally, was
Wernher Von Braun'’s last place of employment, and’€ very first. He was just beginning
his career as Von Braun was ending his.

Curt says that he dabbled in lunar occultationsylttations of stars by the Moon) when he
lived in Nebraska. When he moved to the Washingtea, he met IOTA's David Dunham at a
meeting of the National Capital Astronomers, whHegeecognized Dunham’s name from
articles that he had authoredShy & Telescope

Curt relates that his first attempted asteroidaltiation was 471 Papagena in 1987, and it was
a miss! Ironically, this is the same asteroid véhoscultation he successfully observed

20 years later in 2007. But the observation wablpmatic, hence the title of his presentation:
“A Controversial Observation of the 471 Papageneulation."

Curt is a dedicated observer of the heavens, anddtaived the Astronomical League’s Master
Observer Award. “Space has many faces,” he sdiysan seem cold and impersonal, but the
stars and constellations can be warm, familiar,@rdforting because they never change.
They are the same at the end of life's road asvleeg when we were just starting out.”

“The great book of Nature lies ever open beforeeyas and the true philosophy is

written in it... But we cannot read it unless we héix& learned the language and the
characters in which it is written. ... It is writtém mathematical language and the
characters are triangles, circles, and other gewrakfigures...”

Galileo,Saggiatore Opere V| p.232.

Reaching Ouit...

Spring Fest at Taneytown
by Erich Bender

Well, it turned out to be a beautiful day after eirian Eney and | set up in front of the
Taneytown Police Station and had a great time. hdtesomewhere between 70-100 people
pass through and look at Earth's closest starmwtfiETX-90 and solar filter. Brian had his
10" Dob set up to look at an antenna across teetstiWe gave out lots of stuff and spread
the word about our club. We also talked aboufpitograms we have available to groups
from the Night Sky Network. Got some donationstf@ observatory in the bucket, too.
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Just for Fun... Ras or Deneb? — Heads or Tails?

Last month we considered some of the “Denebs”l§'taamong the named stars. Now we'll
consider some of the stars bearing the Arabic‘iRis” (“head”) visible in our Westminster

skies.

In his bookStar Names, Their Lore and Meani(i@over, New York, 1963), Richard Hinckley
Allen lists 19 entries for “Ras” (in the Arabic lexl). A number of the entries overlap, but

most d

o not. Only four of them, however, are regoed in Tirion’sSky Atlas 2000.0Second

Edition. Let’s begin with the easy ones:

1)

2)

3)

4)

5)

RasalasAl Ras al Asad al ShamaliyyThe Head of the Lion towards the South)
in Leo. This star it Leonis, located in the upper part of the “Sickid.eo.”

Epsilon Leonis (). (Al Ras al Asad al JunubiyyahThe Southern Star in the Lion’s
Head), again in Leo. In Westminster skies, manysoperceive this star as the pointed
tip of Leo’s curved sickle. (Tirion’s atlas doestmame this star. Perhaps the name is
too long, and no one has “shortened” it yet!)

RastabanAl Ras al ThubanFhe Head of the Dragon) in Draco. This star,

Draconis, is the more westerly (toward the Bigg&ip of the two brightest stars in
“Draco’s Bowl.” The other bright star in the “Boyvthe double star Draconis,
commonly callecEltanin or Etamin was calledAl Ras al Tinnin- the Head of the
Dragon — by the Arabs. Allen tells us that “Tinhis virtually synonymous with
“Thuban.”

RasalhagueAl Ras al Hawwa- The Head of the Serpent Charmerphiuchi.
Rasalgeth{Al Ras al Jathiyy- The Head of the Kneeler) in Hercules. Thisredéng,

colorful double star, Herculis, marks the top of the hero’s head. Yan see it
easily, naked eye, abouft &ast of Rasalhague.

Here are some other stars that the Arabs identifilithe name “Ras”:

1)
2)

3)
4)

Hamal ( Arietis) Al Ras al Hamal- The Head of the Sheep.

Castor ( Geminorum)Al Ras al Taum al Mukaddim The Head of the Foremost
Twin. (Why do you suppose he might be called “fioost”?)

Pollux ( Geminorum)Al Ras al Taum al Muahhaf The Head of the Hindmost Twin.
Algol ( Persei)Al Ras al Ghul The Head of the Mischief-Maker. Some of us have
heard Algol called the “Demon Star.” It is a vatestar with “rapid and wonderful
variations,” according to Allen. To the Arabs, tigh, Algol was the Mischief-Maker.

A question: Did you notice any constellation thas both a “Ras” ana “Deneb”?
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Editors’ Note: Although we intended to continughwhe “Saros Series” this month in the “Sciencer@a” :
(and likewise with the “Observing It” column), weesthe Summer Solstice fast approaching, and wle fin |
ourselves delightedly compelled, in the limitedcgpae have, to write instead about the very intargs !
1
|
|

The Science Corner

sunrise/sunset azimuths at this time of year, aleitly “midnight sun baseball” in Alaska. We hoipat you
enjoy these substitutions. The Saros Series an@lserving It columns should return next montkpjl & knl

Solar Rise and Set Azimuths

Most of us probably have noticed how the sun risessets north of due east and due west
during spring and summer, and south of due eastiaedvest in autumn and winter. This
azimuth deflection of sunrise/sunset from due e&st is constantly changing and varies during
the seasons. We all know that at the spring ahth@auequinoxes, the sun rises due east and sets
due west, because the sun is on the celestial@qia¢ earth's equator projected out into space)
at those two seasonal points. We also know thatalestial equator passes through horizon
points due east and west. You probably have alrgadgsed that whether the azimuth is to the
north or south of the celestial equator depends tipe declination of the sun north or south of
the equator and thus upon the season. This ismgerbt arise at the earth's poles, because
every direction is either south for the North Patenorth for the South Pole. There is no
azimuth as such at the poles.

This phenomenon is enjoyable to observe and toiolhroughout the year. In fact, tracking the
speed of this change of rise/set azimuth for plaatyeear is included in the Astronomical
League's Planetary Observers Club. Part of theroiog assignment requires noting during
what seasons this rate of change of the azimgtestest and when it is least. We will leave
this issue for your own observing pleasure!

The observed distance of the sunrise/sunset azifrarthdue east or west at the solstices is the
least for an observer at the equator and increghsdarther one is located north or south of it.

It is 23.5° north or south for observers at theatoy almost 24° at latitude 10°, 25° at latitude
20°, 27° at latitude 30°, around 31° at latitudé, 88° at latitude 50°, and 53° at latitude 60°.
At the polar circles the sun does not set at thenser solstice and does not rise at the winter
solstice. For example, at the Arctic Circle thensuer solstice sun sinks to due north, and
remains just above the horizon at solar midnig@ik months later, however, at the winter
solstice, the sualmostrises at due south at solar noon, but neverthedesains under the
horizon. The azimuth deflection for this could sthe considered to be 90°.

For those who enjoy mathematics: this simple tragoetric formula will give the amount of

azimuth deflection in degrees at the solsticeslidatitudes from 0° to 66.5° (the polar circles).
This number remains CONSTANT for your latitude. effbrmula is as follows:
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A = sin’’(sin I/cos L)

A is the angular value of the azimuth deflectidisunrise/sunset from due east/west at the
solstices,

| is the constant 23.5° tilt of Earth's axis &isds Earth's orbital plane, and

L is the observer's latitude.

NOTE: this formula is not valid for latitudes higy than 66.5°. Running it on a scientific
calculator with values >66.5° will produce an emogssage.

In the above equation the value of A applies ohiha solstices, but you may want to know the
azimuth of sunrise/sunset for other days of the gsavell. This is an easy matter if you have
an almanac or other source with an astronomicahcr that shows the sun's daily declination.
Simply look up the declination for the given dagdahen use this declination in the following
formula:

A= —

A, is the azimuth deflection for the given day,
D is the sun's declination for that day, and
A is the CONSTANT solstice azimuth value from finst formula.

It doesn't matter whether you use the minus sigadtumn/winter declinations or not, since you
really want to know the absolute value of the azhrdeflection from due east/west, rather than
the = (north/south) direction of the deflection.

If you have astronomy software, suchlde Skyor Starry Night, you can simulate
sunrise/sunset for any date you wish, and thenlgihgve the program give you the value for
the azimuth. This has the advantage of workingafor latitude on earth that is less than 90°.

THE GREAT “MIDNIGHT SUN” BASEBALL GAME!

FAIRBANKS, Alaska. Here, just 1°42’ (115 miles) directly south of thectic Circle, the sun
scrapes the north/northwestern horizon as the pggmbgresses, making its slow descent
toward due north. The date is June 21, 2008, lemdummer solstice
will provide the essential ingredient for the Might Sun Baseball
Game: 22 hours of daylight that makes playingossrbaseball
possible without the need for artificial illuminati. The first “midnight
sun” baseball game was played here 102 years addha first pitch
of the 108 game will be thrown out tonight at around 10:30pThe
game may last until 2:00 a.m. Approximately 4,p@0ple will attend,
many having traveled hundreds, or even thousaridsiles to experience this singular event.

Alaska is an amazing place in so many ways, inolydieographically and astronomically.

It's closer to Russia than it is to any of theestath the Lower 48, and it is as vast as it is temo
“Slice Alaska in half,” Alaskans are fond of sayjrignd Texas becomes the third-largest state.
And the Lone Star of Texas doesn’t put out 22 hofitagh-wattage light, either!”

suas



Baseball atmidnigh? No lights? Nope! Not once has artificial ligigt been used for this

event, and never has the game been postponedayeddiecause of darknegsot for

102 years straight! The sun usually sets aroundi7Z12 m. and reemerges around 2:57 a.m.

Of course, astronomically, the sun actually setsbaut 11:00 p.m. and rises again at 1:00 a.m.,
but Daylight Saving Time, along with Fairbanks’sdtion westward in its manmade time zone,
produce the skewing. During the game the sundiplla mere 1%2° below the horizon, and its
refracted rays will shed enough light to allow plaghout difficulty. Only clouds can make
things harder.

What is everyday life like in June and July in tlend of the Midnight Sun? One visitor from
the Lower 48 said: “You drive down the street, &b are playing outside at three in the
morning. In the winter, everybody is in their hagy®® much that when summer comes around,
the parents and the kids, they don’'t waste angi@fight. They use it all.” Another visitor said
“It was weird. You had to have foil on your bedmoavindows just to keep the light from
jumping in when you were trying to sleep. It'sdiaf an odd feeling.” Another visitor
remembered driving home at night after games aethgéromeowners mowing their lawns —
at 11 p.m.! “What a crazy league,” exclaimed &eat“it was really strange. But it's great!”
And for Alaskans living in or near Fairbanks, itfeir just reward for putting up with the long
winter months when the sun pops up for only threl@ar hours, no more.

View to the North/Northwest at Growden Memorial &iam, 1°42’ (115 miles) directly south
of the Arctic Circle. By the way, the Panners hawen the last 13 “Midnight Sun” baseball

games.



“Midnight Baseball” was an event for local ballckibntil 1960, when thalaska Goldpanners
(“Panners”) took over the event and started ingiteams from the Lower 48 to come up and
play. Since then, teams have come from Coloradecd¥sin, Utah, Hawaii, and even from
Taiwan and Japan. Opponents are housed behindafdime bleachers in trailers left over from
the construction of the Alaska Pipeline. The acotmdations aren’t ritzy. Alaska is a hard-
scrabble place. Nor is the game’s venue, Growdemdfial Stadium, fancy. Itis a rickety
collection of bare wood and metal that can swagy stiff wind.

Being invited to play with the Goldpanners is amtwo College players dream of making the
squad, and close to 200 major leaguers have plaged, including Barry Bonds, Jason Giambi,
Tom Seaver, and Dave Winfield. Since the inceptibtihe Goldpanner program as a part of the
NCAA summer baseball program in 1962, 60 Panners bigned professional baseball
contracts, and 12 have gone on to play in thedagues.

Even when it’'s cloudy...

There’s a beautiful tradition associated with theng. At midnight the energetic crowd grows
quiet and sings the “Alaska Flag Song”:

Alaska's Flag
Eight stars of gold on a field of blue —
Alaska's flag. May it mean to you
The blue of the sea, the evening sky,
The mountain lakes, and the flow'rs nearby;
The gold of the early sourdough'’s dreams,
The precious gold of the hills and streams;
The brilliant stars in the northern sky,
The "Bear” — the "Dipper” — and, shining high,
The great North Star with its steady light,
Over land and sea a beacon bright.
Alaska's flag — to Alaskans dear,
The simple flag of a last frontier.

Written by Marie Drake and composed by Elinor Dusen  bury L



Ozone, the Greenhouse Gas

We all know that ozone in the stratosphere blocksniful ultraviolet sunlight, and perhaps
some people know that ozone at the Earth's suigatself harmful, damaging people's lung
and contributing to smog. But did you know thatme@lso acts as a potent greenhouse g3
At middle altitudes between the ground and thdatp@here, ozone captures heat much as
carbon dioxide does.

In fact, pound for pound, ozone is about 3000 tistesnger as a greenhouse gas thap. CO
So even though there's much less ozone at midutiedals than Cg) it still packs a

considerable punch. Ozone traps up to one-thirdush heat as the better known culprit in
climate change.

Scientists now have an unprecedented view of tidsattitude ozone thanks to an instrume
aboard NASA's Aura satellite called the TroposphEmission Spectrometer—TES” for
short.

Most satellites can measure only the total amotiozone in a vertical column of air. They
can't distinguish between helpful ozone in thetsgphere, harmful ozone at the ground, ar
heat-trapping ozone in between. By looking sidessayvard Earth’s horizon, a few satellitg
have managed to probe the vertical distributionzuine, but only to the bottom of the
stratosphere.

Unlike the others, TES can measure the distributfoozone all the way down to the heat-
trapping middle altitudes. "We see vertical infotima in ozone that nobody else has
measured before from space,” says Annmarie Eldeilaguty Principal Investigator for
TES.

The global perspective offered by an orbiting sixels especially important for ozone.
Ozone is highly reactive. It is constantly beingated and destroyed by photochemical
reactions in the atmosphere and by lightning. Sceanhcentration varies from region to
region, from season to season, and as the windsblow

Data from TES show that ozone's heat-trapping ef$egreatest in the spring, when
intensifying sunlight and warming temperatures thel reactions that generate ozone. Mog
of ozone's contribution to the greenhouse effecticcwithin 45 degrees latitude from the
equator.
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Increasing industrialization, particularly in thewéloping world, could lead to an increase in mig
altitude ozone, Eldering says. Cars and coal-fr@der plants release air pollutants that latertre
to produce more ozone. "There's concern that d\sekground levels are slowly increasing ov
time," Eldering says. TES will continue to monitbese trends, she says, keeping a careful eys
ozone, the greenhouse gas.

Learn more about TES and the science of ozotesgbl.nasa.govKids can get a great
introduction to good ozone and bad ozone at spaceplasa.gov/en/kids/tes/gases.

This article was provided by the Jet Propulsion duatory, California Institute of Technology,

under a contract with theational Aeronautics and Space Administrat




