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Additional resources 

History and mythology of the constellations 
For more on the history and mythology of the constellations see Ian 
Ridpath’s Star Tales pages 
http://www.ianridpath.com/startales.htm 

Forthcoming eclipses of the Sun 
When is the next eclipse of the Sun and where can it be seen from? See 
this NASA site: 
http://eclipse.gsfc.nasa.gov/solar.html 

Forthcoming eclipses of the Moon 
When is the next eclipse of the Moon and where can it be seen from? See 
this NASA site: 
http://eclipse.gsfc.nasa.gov/lunar.html 

Transits of Mercury and Venus 
When do the planets Mercury and Venus next cross the face of the Sun 
and where can these transits be seen from? See this NASA site: 
http://eclipse.gsfc.nasa.gov/transit/transit.html 

Aurorae, comets, meteors etc. 
Up-to-date information on aurorae, comets, meteor showers, fireballs, 
near-Earth asteroids, and other transient phenomena see this site: 
http://www.spaceweather.com 

Daylight Saving Time (DST), also known as Summer Time 
You need to take Daylight Saving Time into account when using the all-
sky charts. Which nations keep Summer Time and when do we change 
the clocks? Find out here: 
http://webexhibits.org/daylightsaving/b2.html 
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Time Zones 
Maps showing the time differences around the world can be found here: 
http://aa.usno.navy.mil/faq/docs/world_tzones.php 
and here: 
https://www.cia.gov/library/publications/resources/the-world-factbook/
graphics/ref_maps/physical/pdf/standard_time_zones_of_the_world.pdf 

Artificial satellites 
When is the International Space Station next visible from your location? 
Predictions of the appearances of the ISS and all artificial Earth satellites 
for any place on Earth can be obtained from: 
http://www.heavens-above.com/ 

Binary star program 

Binary stars with short orbital periods can change markedly in appearance 
from year to year, making descriptions in books out of date. This BASIC 
program was written by E. R. ‘Ted’ Wood (1914–98), based on equations 
given by Jean Meeus in his book Astronomical Formulae for Calculators. It 
can be used to find the separation and position angle (PA) of any binary 
pair whose orbital elements are known, for any required date. For more 
about separation and position angle, see page 283 of Stars & Planets. 

Up-to-date orbital elements of all visual binaries can be found from the 
Washington Double Star Catalog. 

For a selected list of visual binaries and their orbital elements see here: 
http://www.ianridpath.com/binaries.htm 

A free BASIC application for Mac and PC can be found here. 

The program takes as its input the seven orbital elements that describe 
the orbit of a binary star, as follows: 

P .... the period of revolution in years 
T .... the date of periastron (year and decimals) 
a .... the semimajor axis of the orbit, in seconds of arc 
e .... the eccentricity of the orbit 
i .... inclination of the orbit to the plane of the sky 
lower case omega .... argument of periastron 
upper case omega .... position angle of the ascending node 

PROGRAM 
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1  REM Binary star orbit program
2  REM By Ted Wood
10 DEF FN C(W) = 0.01745329252*W
20 PX=3.141592654: C=6.283185307
30 INPUT "Period, P (years)                 ";P
40 INPUT "Date of periastron, T             ";T
50 INPUT "Semi-major axis, a                ";A1
60 INPUT "Eccentricity, e                   ";S
70 INPUT "Inclination, i                    ";I
80 INPUT "Arg. of periastron, w             ";W
90 INPUT "P.A. of ascending node            ";L
100 I=FN C(I): L=FN C(L): W=FN C(W)
110 N=C/P
120 INPUT "Date of obs. (year)              ";D
130 MA=N*(D-T)
140 GOSUB 300
150 R=A1-A1*S*COS(EA)
160 Y=SIN(NU+W)*COS(I)
170 X=COS(NU+W)
180 Q=ATN(Y/X)
190 IF X<0 THEN Q=Q+PX: GOTO 210
200 IF Q<0 THEN Q=Q+C
210 TH=Q+L: IF TH>C THEN TH=TH-C
220 RH=R*X/COS(Q)
230 PRINT "P.A. = ";INT(TH/FN C(1)*10+0.5)/10;" deg."
240 PRINT "Sep. = ";INT(RH*100+0.5)/100;" arcsec"
250 INPUT "New date (Y/N) ";AN$
260 IF AN$="Y" OR AN$="y" THEN GOTO 120
265 IF AN$="N" OR AN$="n" THEN GOTO 275
270 GOTO 250
275 INPUT "New binary (Y/N) ";AN$
280 IF AN$="Y" OR AN$="y" THEN GOTO 10
290 IF AN$="N" OR AN$="n" THEN END
295 GOTO 275
300 M=MA-C*INT(MA/C): EA=M
310 A=EA-(S*SIN(EA))-M
320 IF ABS(A)<0.000001 THEN GOTO 350
330 A=A/(1-(S*COS(EA)))
340 EA=EA-A: GOTO 310
350 TU=SQR((1+S)/(1-S))*TAN(EA/2)
360 NU=2*ATN(TU)
370 RETURN

EXAMPLE 



This example shows how the Binary Star Orbit program works. The data are for 
the star Xi Ursae Majoris, and the results shown are for the start of 2020 and 
the middle of 2025. Your computer should duplicate the results given here 
exactly. 

Period, P (years)                 59.878
Date of periastron, T             1935.195
Semi-major axis, a                2.536
Eccentricity, e                   0.398
Inclination, i                    122.13
Arg. of periastron, w             127.94
P.A. of ascending node            101.85
Date of obs. (year)              2020
P.A. = 152.4  deg.
Sep. = 2.19  arcsec
New date (Y/N) Y
Date of obs. (year)              2025.5
P.A. = 134.8  deg.
Sep. = 2.68  arcsec

Further updates and corrections 
More about Ian Ridpath and Wil Tirion’s Stars & Planets Guide, including 
updates and corrections, can be found here: 
http://www.ianridpath.com/books/stars&planets.htm 
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