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All things being equal? 

On March 20, the Sun will reach the astronomical coordi

nates of 0 hours and 0 degrees. The Sun, in its apparent east
ward motion, will be cross ing the celestial equator heading 

toward the June so lstice pos ition north of the equator. This 
day will mark the end of the N orthern Hemisphere winter 
and the Southern Hemisphere summer. O n this day, referred 
to as an equinox, the length of daylight and night hours will 

be approximately the same, 12 hours, for everybody on the 
globe. What is interesting about the equinox day is that while 
the length of daylight and night are approx imately the same 
for everybody at all latitudes, the apparent path the Sun fo l

lows from sunrise to sunset is not the same, nor will shadows 
look the same at midday. For example, at the equator the 
Sun passes straight overhead so that a shadow will move from 
west to east during the day and be its shortest at local midday 
time-in the case of the equator there is no shadow. At other 

latitudes, the Sun's apparent path also causes shadows to shift 
from west to east , but at midday there is a shorter shadow 

pointing north in the Northern Hemisphere and south in the 
Southern Hemisphere . The closer to the equator, the shorter 
the midday shadow. 

The sky is divided into a grid-l ike pattern of intersecting 

lines that are an extension of the Earth 's surface-based 

system of latitude and longitude. The hours are the 

celestial equivalent of meridians of longitude, without east 

or west, and are numbered from 0 to 23. The degrees are 

degrees of declination, the celestial equivalent of parallels 

of latitude, and are used to measure distances north or 

south from the celestial or sky equator. 
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At midday in Quito, Ecuador, the author had no shadow. 

SunS hiP 
This past September, students and educators from locations in 
the Northern Hemisphere and on the equator took part in an 
investigation of shadows on the equinox called SunShi P. The 

goals of the Sun Shadow Investigation Project were to collect 
pictures of midday shadows fro m various latitude locations 

and to have the partic ipants use their Sun altitude measure
ment to calculate the polar circumference of the Earth. (See 
sunship .currentsky.com for more details.) 

Prior to the equinox day, students had to determine their 
lat itude and distance fro m the equator as we ll as the local 

time of midday based on their longitude. A t midday of the 
equinox day, students measured the altitude of the Sun and 
then combined their local measurements with those taken 

by middle and high school students at Colegio Menor San 
Francisco in Q uito, Ecuador. From this, students were able 
to calculate the polar c ircumfe rence of the Earth following 
a method deve loped many centuries ago by Eratosthenes of 

Cyrene (275 BC- 195 BC ), a mathematic ian and librarian 
in Alexandria, Egypt. Student calculations were co llected 
and all participants rece ived an official certificate fro m the 
Eratosthenes League. 

A t the equator on the equinox day, students measured 

the altitude of the Sun hourly throughout the day as they 
observed the changing length of shadows as shadows moved 
from west to east as the Earth rotates. At midday, with the Sun 
essentially directly overhead, the only shadows were directly 
be low objects. There was virtually no length to any shadow, 
and as students discovered, without any length to a midday 

shadow it is difficult to determine wh ich direction they are 
be ing cast. Technically the period of "no shadow" lasted an 
instant, but it seemed to las t several minutes. O n any other 
day at midday, all shadows would have length and would be 

pointing toward geographic north. 

Bob Riddle is a science educator living in western Missouri. You 
can reach him via e-mail at bob-riddle@currentsky.com or visit his 
website at currentsky.com. 



Tracking the Sun 
Throughout the school year informa 

be provided through this column so 
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ecliptic, around the Sun. Because. 
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location along the ecliptic each monw a'ler downloading the free SFA star charts (see Resources). 

March 

During March the Sun's apparent east\'.ard motion along the ecliptic takes it across the constellation Pisces, the Fishes. 

On this date at midday EDT 

Date 

4/20 

Time of 
midday Sun 

12:15 p.m. 

Distance (in AU) A lti tude 

0.9960 31 ° 12' 

Visit the SunShiP website to learn more aboU( the 2004 

project and how to participate in the project this month (see 
Internet resources). 

Visible planets 
• Mercury will set about an hour after sunset and for the 

first two weeks of the month will be at its best appari tion 

(visibility) for the N orthern Hemisphere. 

• Mars wi ll rise about an hour before the Sun and will be 
visible just to the east, left, of the handle of the teapot
shaped constellation Sagittarius , the Archer. 

• Saturn will be visible over the southern hori:on at sunset 
and will set a few hours before sunrise. 

• The waxing gibbous Moon will rise near Saturn and the 
Gemini Twin stars, Pollux and Castor, on the evening of 
March 19. The Cassini Spacecraft makes several trajectory 
course maneuvers (TCMs) this month as it heads toward 

a flyby of Saturn's moon, Enceladus, on March 29 and 
another flyby of the large moon Titan on March 31. 

• Jupiter will rise about two hours after sunset and will be 
visible all night. On the evening of March 26 the waning 

gibbous Moon will rise with Jupiter. 

Apparent size Right ascension Declination 

32' Oh Om -0° 0' 

Celestial events 
3/20 March Equinox, 7:33 a.m. EST- First day of 

Northern Hemisphere spring 

3/23 Martian Equinox-First day of northern hemi
sphere autumn 

Moon phases 
March 

Last quarter 
ew Moon 

First quarter 
Full Moon 

Internet resources 

3/3 
3/10 

3/17 
3/26 

2004 SunShlP- sunship.currentsky.com 
SFA star charts- observe.phy.sfasu.edu 
March eq uinox- www. equinox-and-solstice . com/html/vernal_ 
equinox. html 
Ephemeris generator- ssd .jpl . nasa.gov/cgi-bin/eph 
Daylight sav ing time-www. timeanddate .com/time/aboutdst.html 
Custom su nrise/sunset caiendar-sunrisesunset.com/custom_srss_ 
calendar.asp 
Print your own solar noon calendars-www.solar-noon.com 
Cassin i mission- satum.jpl.nasa.gov 

March 2005 llllltiii iCOpe l 59 


