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Andnowtherearefive

This month opens with four of the five brightest planets

(Venus, Mars, Saturn, and Jupiter) very visible as they line

up across the evening skies after sunset, stretching from the
western horizon to the southeastern horizon. The month

closes with the addition of the fifth bright planet, Mercury,joiningtheothersintheeveningskies.Asspectacularas
this planetary vista may be, it is also dynamic in that the

other planets, as well as the Earth, are moving eastward along

their orbits. In fact, as you are reading this, the Earth is
moving through space around the Sun at the rate of approxi-matelyonedegreeperday.Ortoputitdifferently,theEarth
will complete a 360-degree revolution around the Sun in

365.25 days. Alternatively, the Sun, in its apparent motion

along the ecliPtic (due to the Earth's real orbital motion

around it) moves eastward relative to the stars at the rate of

approximately one degree per day. The ecliptic is the Earth'sorbit,butsinceweareontheEarth,itistheapparenteast-wardpathweobservetheSuntofollowthroughtheyear.WhilethismaybeadifferentwaytothinkabouttheEarth's
motion, it allows for an interesting comparison with the other

planets using either the Earth or Sun as a reference point. For

example an inner planet, Mercury or Venus:would completearevolutionaroundtheSuninlesstimethantheEarth.On
the other hand, outer planets take longer to orbit the Sun
and, therefore, will move less than the Earth's rate of aboutonedegreeperday.Toillustratetherelationshipbetweenor-
bital period and orbital motion, students should calculate the

degrees per day that the other planets travel and then graph

them as a function of orbital time (see Figure 1).

Follow the planets-Explore revolutionToputthisideaintomotion,startobservingVenusatthesametimeeacheveningwhenpossiblethismonth.YouwillseethateachdayVenusishigherin
the sky, further east from the Sun, and moving closer

to the Pleiades. You should also observe that the Ple-

iades are getting closer to the horizon each evening.
What is taking place is a very regular celestial event

involving a combination of real and apparent mo-

tions coming together. The Earth's orbital motion

around the Sun gives the appearance of the stars and

their host constellations slowly but steadily shifting

westward at the rate of approximately one degree per

day. Put these apparent motions together with the faster real

motions of Venus and, relative to the sky's apparent west-

ward motion, the fastest moving planets are moving east-

ward at a rate that is very noticeable compared to the stars
in the background.Fo~parison,observeMarsatthesametime.Located
just above and to the left of Venus, and below and to the

right from the Pleiades, Mars is also moving eastward rela-

tive to the stars in the background. However, as an outerplanet,itwillnotcoverasmuchcelestialterritoryasVenuswillduringthesameamountoftime.HowmanydegreeswillMarsmoveduringMarch?Venus?TheSun?
Celestial eventsTheMarchequinoxoccursthismonth(1:49A.M.ESTonthe
20th) as the Sun reaches the celestial coordinates of 0 degrees,

0 hours (within the boundaries of the constellation Pisces).

This is the astronomical, or actual, position of the Sun relative

to the stars in the background, while according to the astrology

column in most newspapers, the Sun would be within the

boundaries of the constellation Aries. This is the beginning of

northern hemisphere spring and southern hemisphere autumn.

Visible planets. Four of the brightest visible planets are stretched across the

sky at sunset from the western horizon to the eastern horizon.

. Mercury becomes visible over the western horizon at sun-

set during the last week of the month.. Venus is visible over the western horizon at sunset and
sets about four hours later.. Mars is visible over the western horizon at sunset and

sets before midnight.

FIGURE1

Bob Riddle is a science educator living in western Missouri.Youcanreachhimviae-mailatstarwalk@currentsky.comor
visit his website at www.currentsky.com.
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Howmanydegreesdoeseachplanetmoveperday?
Orbital period Orbital period Howmany

Planet (Earthdays)(Earthyears)degrees per day?

Mercury 89.97 days 0.24

Venus 224.7 days 0.61

Earth 365.25 days 1.00 0.98

Mars 686.98 days 1.88

Jupiter 4,332.7 days 11.86

Saturn 10,760 days 29.45

Uranus 30,685 days 84.01

Neptune 60,082 days 164.79

Pluto 90,767 days 248.50
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. Jupiter is over the southeastern horizon at sunset and is

visible most of the night.. Saturn is visible over the southwestern horizon at sunset

and sets after midnight.

MoonphasesFullMoon

Last quarterNewMoon
First quarter

3/06

3/13

3/20

3/28

Internet resourcesSFAStarCharts-observe.phy.sfasu.edu
Equ inox -www.equinox-and-solstice.com/html/vemaCequinox.html

Tracking our Sun
Sun distanceMarch12th-Distance:0.9958AU,Apparentdiameter:32'
Along the Ecliptic

March 19th-Constellation: Pisces, Declination: -0

degrees 12.5', Right ascension: 23h 58min

Ephemeris generator-ssd.jpl. nasa.gov/cgi-bin/eph

Cassini-Huygens Mission to Saturn and Titan-satum.jpl.nasa.gov/

index.cim

Saturn Observation Campaign-soc.jpl. nasa.gov/index.cfm

Solar System Educator Program-www.ssep.org

Charting the planets

Outdoor observation:Use
a copy of a star chart for
plotting the positions of thetwoplanetsastheyareobservedintheeveningataspecifiedtime.Itisimportanttousethesametimeeacheveningthroughouttheobservation.Whenoutdoors,facethesouthwesternhorizon.Holdandrotatethestarchartsothatthebrighterstarsonthechartmatchthesamestarsinthesky.Usethebrightreddishstar,Aldebaran,andthestarcluster,thePleiades,forreference.Oncethestarchartismatchedwiththesky,observethepositionofVenusandMars.Drawadotonthestarchartshowingthelocationofeach.Thedateshouldbewrittennexttoeachdot.Continuethisthroughoutthemonth.
Thestarchartshowsa
piece of the sky in the area
around the constellations ofAriesandTaurus.The
curving line with calendar

dates along it is the ecliptic,theapparentpaththeSunfollowseastward.Eachmarkerontheecliptic
represents the date andlocationoftheSunatmid-
day each day.
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Computer-assisted astronomy: Withasecondcopyofthestarchart,plotthechanginglocationsofthetwoplanetsusingthe
celestial coordinates of declination andrightascension.ThesecoordinatesareessentiallyanextensionoftheEarth'ssurface-

based grid system. Declination is like latitude and measures degrees north and south of the celestial equator. Right ascension issomewhatlikelongitude,exceptthatitismeasuredinhours,minutes,andseconds(from0to23hours)andisonlymeasuredeastward.Theverticallineonthechartisusedformeasuringdeclination,andthehoursandminutesforrightascensionareshownalongthebottom.(Toobtaincoordinateinformationforthesetwoplanetsoranyothers,seeInternetresourcesabovefor
an online ephemeris forgeneratingplanetcoordinates.Anephemerisisatableofpositionsforcelestialobjects.Itcanshow

coordinate positions, rising/setting times, transits, and so on.)
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