Whittier School Star Party

Presented by Amateur Telescope Makers of Boston (ATMoB) and the North Shore Amateur
Astronomy Club (NSAAC) in conjunction with Project Astro - Nov 19th (rain date Nov 24th)

For more information: Project Astro is sponsored by the Astronomical Society of the Pacific

. . with the support of the National Science Foundation and NASA. In
ATMOB'_ http..//WWW. atmob.org the Boston area, project Astro is sponsored by the Museum of Science
NSAAC- http://www.star.net/people/~nsaac and the Smithsonian Astrophysical Observatory at Harvard University
Project Astro: http:/Mww.aspsky.org

This guide written by Brewster LaMacchia, member ATMoB/NSAAC
1.0 Observing - planets

Close one eye (use your hand ifitaseer) and look straight down into the eyepiece. The mositiserspot o
your eye is slightly off center (Why? ) - using what@seds call ‘averted vision’ you
will see more (but it takes practice).

Jupiter, Saturn and their moons. Use the chart on the next page to identify the moons, how many can you see
(depending on the telescope, the image may be inverted, flipped, or both). Jupiter Saturn .

Look for the horizontal bands of clouds on Jupiter - how many different ones can you see? . What col-
ors are they? The colors of objects help scientists determine what something is(made k-

cisely: what something is NOT made of. Why? ). Do any of the moons havest differ
Which ones? .

2.0 Observing - stars

With stars, the color of their surface (called the photosphere) is directly relatesrtietipeature. This irturn

can help scientist determine the mass of astar. What color are the coolest stars? hottesthe

The human eye is most sensitive in the yellow-green area, which is close to the ‘yellow’ color of our sun. If we had
evolved on a planet around a massive star, what ‘color’ would our eye’s see best?

Stars spend 95% of their lives converting hydrogen to helium via nuclear fusion deepdorifwhy not at th
surface? ), which releases energy. Massive stars use up their fuel much fastercasesoless than
100 million years. Small red dwarfs, on the other hand, are believed to be able to lastfor 100’s of billions of years.

Based on how evolution took place on Earth, why is it unlikely that life would erish@ massivetars?
How old is our sun, and when will it run out of hydrogen?

3.0 Observing - clusters and galaxies

Open clusters are formed when a large cloud of galactic gas (up to dozens of light yearsautensgs to form

dozens or hundreds of stars at once. Open clusters orbit the galactic center in the same plane astdleaitter
eventually drift apart. The ones you may see tonight range foera hundred light years away (Pleiades) to

almost ten thousand (double cluster in Perseus). Globular clusters are larger groupings (tens of thousands to a mil
lion) of stars that formed outside of the galaxy and ‘orbit’ around the center of the galaxy. The ones you may se
tonight mnge from 2@O0 to 60,000ight years away.

Galaxies are large groupings of stars containing millions to hundreds of billions of stars. Our owwWjlkpl
axy is somewhat flat with a spiral shape and a bulge in the middle. The Milky Way is about ighO@€drs in
diameter and averages 3000 light years in thickness (outside the center bulge). The AndromedM&Bléxy
very similar to our own and is the most distant object that can be seen with the naked eyevaritimillion
light years away). From the light polluted suburbs of Boston we can only see the central portionigéeslda
scopes are needed to make out individual stars.
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4.0 Star Chart

The star chart below is correct for 7PM on Nov 20th and 6PM for mid-December. Turn the map so that the edg
marked with the direction yoare facing is down. The stars on the honi should look like those on the map. Th
center of the map is directly overhead. Try and identify the brighter stars (bigger dots on map) firsihatNbte
projection used to make this map makes the constellation size on the map look smaller for ones\@msirsead

those near the horizon.
The Milky Way is not shown but runs from horizon to horizon through Auriga, Perseus, Casandeiguila.
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5.0 Solar System Model

Off to the side of the observing area a solar system model has been set up. Please do not totlehstakesf as

they are easy to knock over. The scale of the model is roughlycorrect ONLY for the spacing btmetsntpe

scale is one centimeter = one million kilometers (1" = 1.6 million miles). At this scasaithe@ould be apher

1.4 cm in diameter - the size of a large marble. The earth would be a spec the size of a grain of sand. The model
uses the same size balls for all planets, and a larger one for the sun. Note that the positioning is omhatgprox
Only planets visible to the naked eye are lit.

The model is oriented in the same general positions as found the night of the star party. To use standou
the Earth post and look towards the sun. This corresponds to noosuwittiirectly’ overhead (actually, you
would have to angle your head 45 degrees to correspond with our latitude). Turn 90 degrees coknise elid
is now 6PM. Turn another 90 degrees so the sun is directly behind you - it is now midarghan®ther 90
degrees counter clockwise and it is 6AM. What planets are never visible at midnight? . Walk
around the solar system and see what the view would be like fromptahets.

TABLE 1. Planetary inf

Distance  Orbital
from sun  period

Planet (M km) (years) NO UGHT IS EMITTED ABOVE
20° (HORIZONTAL PLANE)
Mercury 58 .24 1 T —
Venus 108 .62 !
UNUSABLE CANDLE
FOMVER 'GLAR E
Earth 150 1 DROPFED
Mars 228 1.88 UNUSABLE CAND LE
. FOWER "GLARE
Jupiter 778 11.9 y
Saturn 1427 29.5 . P AMEA DF USABLE
Uranus 2869 84 EANDLEROIVER CANDEEREIER
Neptune 4497 165
FULL CUT-OFF LUMINAIRE NON CUT-OFF LUMINAIRE
Pluto 5900 248

) ) Full cut off vs. bad street lights
6.0 Light Pollution

Light pollution is a problem in just about all urban aouthurban ates. Broadly defined, light pollion is unwanted
or wasted light, and comes from street lights, businessesriaatepesidences. It's estimated that in thedlihe
over $1 billion/year is wasted in this manner (and half of this amowuaituistax dollardor street lights). Bad
lighting presents a driving hazard (glare), more so for oldeeis. Poorly degined outdoolighting actually
decreases security, and there is little data to suggest that excessive lighting mkeg a#égr - atbest it only
addresses our silly and ages old fear of the dark.

The night sky is one of the most magnificent natural wonders that can be shared by all of mankigéit-peatu-
tion has needlessly ruined the view for most of theupation.

In simple terms, any outdoor lighting fixture that you can see the bulb in is a badly designed (or instalted) fix
Try walking outside at night shining a flashlight directly in your face and you’ll see why. Ligtgdkatout side-
ways (or up!) represents wasted light (andreéfor wasted $). The solution is simple - use what are called full cut-
off light fixtures. At home, use sensor lights that only come one when someone is preserdcflibiyetaved

more than makes up for the slightly higher price of the fixture, and this style of lighting has ddaghety

value. For more information see http://www.darksky.org.
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