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Getting Started

Star Watcher has been designed to cater for people with a wide range of
backgrounds and skills. Many of you will therefore not need 1o read
through this text from cover 1o cover in order to vse the computer
programs: To accelerate your progress, we suggest the following:

A 1 you already understand the way in which the heavens are
mapped, and ars familiar with the constellations, simply turn the
book arcund and find Chapter 7, where you will be shown how o
use the Applications Program

B. H you would like to be able to find your way sbout the sky, then
turn to Chapter 1, and follow the instructions ol how to use the
Teaching Program:

o3

If vou are starting from scratch, il you don't have your computer
nandy, or if you just want to take a more leisurely approach, then
please read through the Introduction before vou go any further

Note

If you are not familiar with the procedurss requited to load the Teaching
or Applications Program into your computer, refer 1o Appendix 3, where
you will ing specific instructions for using the different versions of Star
Watcher

s
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Introduction

Welcome

Titles 1 the BRAINPOWER =senes are uniguely designed to harness the
power of your nome compuler to enable you to learn new sKills 1n a
simpler and more emoyable way, The sophisticated interactive approach
snsores that you can work at your own pace and, once you have mastered
the topic, the Applicatnons Program will continue to serve your Sky
Watching needs. We have made every effort o create a course whugh i
giraightiorward o use, bul if you think that we could improve upon It
please write 1o ug on the card included in the pack

Star Watcher is & complete learning and applicaticns course to help
you find your way about the mght sky. Your purchase consisis of three
elameants;

13 The Taxt Book which you are now reading. You will be using it in
conjuncion with the computer, In order that vou can refer lo it more
easily, it has been specially designed to stand upright in the box lid

21 The Teaching Frogram, which will be used to develop your siar
walching skitis

3) The Applications Program, which you will be able 1o use to display
any part of the sky at any time of day or nght

There is no need 1o wark through the Teaching Program belore you oy
the Applicatons: If you wish, you can use 1t immediately to find out, for
instance, which stars are overhead at this very momen! Turn to Chapter 7,
and you will find the detsiled instructions for using the Applications
Program

Star Plotting

Bafore you delve inio either the Teaching ot Applications Program, you
may wish to know = little more about the way the star plotling operates.
There are many millions of stars in the heavens, although only a finy
proporion s visible to the naked eye The acnil number depends very
much upon amoespheric conditions at the tme. Thiz program. uses a
machine code database of all 1482 “bright” stars listed in section H of The
Astronomical Almanac for 1983

To plol each star, its angle and bearing must be calculsted ysing the
mgonomeiric relationships shown in Appendix 2 If these were to be

4
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handled in BASIC it would lzke nearly hzlf a second per sar, which
would mean taking around 15 minutes to run through the whole dabass,
We have thereiore developed a machine code iechnigue which is many
times faster, being able to plot about 1000 stars per second

Course Objectives

A person with a basic grounding in gecoraphy could be shown & map of a
section of the world's surface, and might then be expected to know
roughly what part of which continent he was lookimg at, and what other
fcamres lay nearby. & good =tar watcher will require & similar skill - o
know what stars and constellations he is looking at, and in which direction
to hurn to find other festures of the heayvens The Star Watcher Teaching
Program is intended lo develop this skall.

When you have completed the course, you can test your preficiency by
sttempnung to-ldentiy features in the mght sky or, If conditions outside ara
too inclement, just use the Applications Program as your own home
OLESTVAIOTY INsead.

BApplications

The basic function of the Applications Program is quite straightforward; it
plots views of the stars. However, the way i which it is harnessed has
created a much meore powerful tocl You can ask for a view for any time of
the day or night in any direction and &t any point on the earth’s suriace,
For exampie, if you live in Europe, you can use it to study the parts of the
southern sky which you can never see Another exciting feanre of the
program allows you to see the pattérn of stars which = ohscured by
sunbght dumng the day.

You can alse use 1t o assist vou in making astronomical observatons,
The pracise bearing and elevation of any point on the compuier soresn
can be determined 50 that you can set up your telescope precizely.

Omee you are familiar with the way in which Star Wateher funciions, you
will be able w

- Determine the direction of any star or constellation at any tims

— Watch the way In which the sky changes from hour to hour, day to
day or month o monih

See how the sky changes as you maove [rom one place lo another

We gre confident that onos you have masterad Star Wateher, you will find
many useful, educstional end enteraimng applications for the program

a
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CHAPTEFR. 1
The Teaching Process

1.1 Teaching Method

Before we move into the stage of actually learming anything, we will
quickly review how the computer 15 going 1o be used in cenjunction with
this book The actuzl method of inieraction changes from one section o
another, depending upon the nature of the subject matisr,

The basic information on stars and co-ordinaie sysiems is presented in
Chapters 2 to 4. Chapier 5 makes use of the computer to display the
canstellations and {o test your recognition skills. Chapter 6 invelves some
simple mathe, and the computer 18 again used o test your understanding.
Later in Chapter 6. you will be invited to use the Applications Progran: in
conjunction with descriptions of what you can expect to see on the scresn,
When you wish to refer o the fext in comunclion with the compuler
screarn, set up the book on its stand next 1o the computer

1.2 The Teaching sequence
The course divides into five elemeants:

Il An explanation of the way the sky 15 mapped, and the conventons
usmd I deseribe the star positions. — Computer not reguired.

21 The way m which the slars appear o move relaive [0 20 obssrver
on earth - Computer net required

3} The naming of stare — Compuler not required

4} The form and appearance of the constellations. — This involves the
use-of part one of the Teaching Program.

5 The positional relationships of the copstellations. — Usss part two of
the Teaching Program and the Applications Program

1.3 Getting Started

The cowrse 1s designed o be read in seguence. bu if you are more
interested in some section than others. you should ind no difficully U you
wan? 1o jump about. [n particular, if you are keen to examne e form of
the varnous constellations wm direcily o Chapter § and follow the
nstruclions o use ihe computer program.

[
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CHAPTER 2

Sky Co-Ordinates

(Computer not required)

2.1 Down to Earth

The Barth 15 almost a sphers, spinmng in space on an axs which passes
thyough the north and south poles. On the swiace of the earth, the location
of any point can be defined by s LATITUDE and LONGITUDE, a pair of
mesasursments which are relaied to the position of the poles. To define
longitude, itis bast to look down on the north pole, Imagine a straiaht line
drawn on the earth's surface from the north to south pole. You will find
that whichever direction you siart cut in, all straight lines from the north
pole lead to the south pole: Early navigators selected the particular north
pale o south pole line which passes through Greenwich in London and
called it the PRIME or GREENWICH mendian From this line you . can
measure the angle a1 the north pole to any other line from the north o
south pobs, and thiz angle 15 called the longitude of the line. Obwvicusly,
the: longitude of the Prime Mendian is zero. ke angle o any other ling
can be measured in a clockwise or anticiockwise direction. The
clockwise direction is WEST and anticlockwize iz EAST. By convention,
the angle 15 measured in the direction which makes it lsss than [ED

degrees
NORTH LINES OF LONGITUDE
Liniss of neks VIEWED FROM THE NCRTH FOLE
Longitude

EA5T

SOUTH i
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If yvou mark the pomnt on every longitude ine wmch 13 nall way between
the morth and south poles, and 1oin the pomts together, you will creats g
girele around the middls of the earth This 3 czlled the EQUATCOR. From
the quaior, vou can measure the angle towards the north or south pole of
any point on the sarth's surface. This angle s calied latituds The equater
has a latmde of zero degress, and the north and souih poles have
tatiudes of 30 degrees NORTH and 20 degressz SOUTH of the equatcr
respeciuvely. Joming sl pointe of the same latitude together will create a
circle around the earth parsllel to (he eguaton

NORTH

Angie of - F o
Latitude 30°N sl ma) L WSO

e RS
SOUTH
POLE

Thiz network of wpaginary linss oo the earths surface is called a CO-
ORDINATE SYSTEM, [n =zummary, the ksy izatures of thizs particular
system are; the norih and soulh poles, the eguator, the lines of [Rtitude,
and the linesz of Jongitede. Thus, any point on the Sarths surface can be
identified wsing this co-ordinate system hy describing the position a5 a
combination of latitude and longitude. For example:

Location Latitude Longiude

London 51% 30N 0° 19°W
Mew York 417 15'N T4° 0O°W
San Pranewen 37 45'N 122% 25" W
Singepore 30N 103° 45'E
Sydney 33° B5'S 151° 10'E




This co-ordinate system can be echoed exactly in the sky, but before
explaining the relationship, there is one more paoint 1o be made about
longtude; and that 1s its relationship to ime.
1f the time at a point on the Greenwich Meridian 1s 12 o'clock midnight,

then the tme at any point east of Greenwich is some time later than
midnight The exact relationship is simple: for every 15 degrees of
longitude east of Greenwich, the tme 1s | hour later. Hence, at 80°E, the
times 15 4 hours later, or 4.00 am local time, &t 1B0°E, the time is 12.00 nooxn,
Similarly, for every |6 degrees west of Greenwich, the: time is | hour
earlier 1e, at 30°W, it is 10.00 pm local nme (which is written as 22.00,
using the twenty-four hour clock system), and so on.
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2.2 Transferring from Earth to Sky

In ancient omes, asroncmers pelieved tha: sl of the stars were the same
distance away frem the earth, fixed onio the CELESTIAL SPHERE which
surrounds us Seientific 2tudy has since shown g to be untrue; the stars
vary in distance from us, but, in fact, they are all so far away that for the
ourpose of observation, they may as well be assumed o be fixed 1o a
Celsstial Sphers, The earth's co-crdinates transfer very simoply to this
sphere:

1} The north and south CELESTIAL POLES are the poinls directly
sbove and below the earth’s poles

2) The CELESTIAL EQUATOR 15 the line in the sky directly abave our
equator

3} The lines of latitude from the esrth s1e projecied directly onto the
celestial sphere above them bol he pame = changed [netsad of
calling the angle above or pelow the eguatcr “laumde’, in the sky i
i5 called DECLINATION, but it is measurad in exactly the same way
and thus has & value from S0°N 10 80°5 However, instead of N and &,
declination is made positive or negative: hence 50°N becomes
+50% whilst 5075 15 —5F

4) Celezual Longiude 12 slightly more complsy for two reasons, frstly i
15 measured i hours and secondly, ihe earth is spinmng on iis poles
=0 thar the sky abhove s parttcular point on the earnth's surface 15
conunususty chanmng Te transier the longiuds co-ordinzies we
mus!l [herefors make two adjueiments, Ozl reczlibrzle the eari's
lines of lonqimde to be measured in terms of the twenty-four hour
clock time at each line when it 5 midnmight i Cresnwich, second
stop the earth spioning on ts axis We can now proiect the bnes-of
lengmude onto the celesnal sphere Longitude m lhe sky = calied
RICHT ASCENSION, z2nd has a value from O o 24 hours.

The exdct ims & which the sarth was ‘stopped” to proest the
lines relaies o a calculaton of the position of the sun ar the VERNAL
EQUINOX (refer 1o the Clossary), and 1= oot of critical congem 1o the
sizr watche: The lins of 0 howrs riaht ascension = highest @ the
mght sky in Autimn, and e description of the featres which meri it
can be found in Sechan 86

The acmal benefr of messunng ngh ascensian (n s way s
simpiel because of the elafionship bemween time and longitede, a
ouven ling of nght aseension will pass overbesd tha! number of hours

i




b ag e R e e L e e

after 0 hoursz rights ascenston (ra.) 1=, the line of 3 hours ra. will
pass overhead 5 hours after @ hours .8,

4 2L NN
J( . \\ / ! A \ Limes of Right

0 7 L |\ Ascensian [ra)

I / oo L \
\ e [/ H\\ |
K .I -?Lid 'Eblt:.; ’f \\‘s Linas of

..'“h.__x / '__Tfj'/% Declination
\ e,
i
SOUTH
CELES
POLE
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CHAPTER 3

Star Movement
(Computer not required)

3.1 Stars Don't Move
We all know thar the sun and stars don't move — the earth turng and
generates the iliusion In fact the siars are moving, bul far oo slowly 1o

create any impression of change in cur hietimes The (lusion of suh and
siar movement 13 cc"Jp.wﬁ ed by one additonsl issue - the earth also
avels ground the sur

£ SOLAR DAY 13 t'ne ume taken for the sun o "move” from iis Nighest
point in thesky to its highest point anece again This 1s the defmition of day
we think shout in nermal Iife bt there is anether way of defining a day; a
SIDEREAL DAY 15 the ume taken for a star o “move’ [rom its Mghest
point in the sky to its highest point again. Because of the Way in which the
earth moves around the sup, thers 15 in fact ohe mere sidereal day than
there are solar days m sach vear. This 1z (he reason why the Same siars
do not 1e and sef at the same (e every soiar day.

3.2 Limited by Latitude

The lanmde from which you observe the sky determines how much of
you can eveT see Alany point i tme, 1t 15 poesible to see exacily half :-f
the celestial sphere, bul some of the stars will hever sef, whilst cthers will
never nse. To determine which atars will pags through your part of the
gloy, Tust go ihrough the ollowing steps

1) Determ:ne your latitude; bui ignore whether it 1 north or south for
the moment

2y Subtract the ztitede from 90° This lells you rewo Thingg — which sars
neyer sef, and which never rise.

1) The stars which never set are in the same hemsphere (hall a
sphere) a8 you, these are the stars with declingtion: between the
figure caiculated in stap (&) and 50°

4y The sfars 'u"j','l:'n never rise are ln the opposile hemisphere, again
Datwean figure caleulated in step [2) and 87

Here 13 &an JCE:.[’"}'J If you are at S0°N. subiract 50° from 90° 1o give 40°

I'is means tha: all stars from 40°N 1o 8N will never sai, a J .-|I the slars

from 4,_’: i GRS will never 1ise. In the southern ]:em‘::::her-,, at‘zay 30°

the calculanon = wirtuslly the same, althouah the W and ‘g are reversed:

La




(CUNN' U U VAT U TV U Y TR T T T T T T )

90¢ — 307 = B07 sc stars betwsen 80°5 and 80°38 never sef, whilst stars
between BFN and S0°N will never rise

The stars which never set in the sky will bessen o move In a circie
around the celestal pole, and are thus referred o as CIRCUMPOLAR
stars. Matice that on the eqguator, sll stars nise and 28t

3.3 Around the Sun

For any latitude. the simple calculation 1 the previous section will tell you
which part of the sky will be cbservable. The circumpolar stars will be in
the sley 2ll the time, winlst all the olher stars i the calculated area will nse
and set at some time dunng the sidereal day. However, there = one
problem [or at least part of the time, the sun will be up. and the stars will
be mvisible!

Fortunately, because the sidersal and solar days are differant, there will
be zome pernod in the year when any observable star nises and seis
dunng darkness

The part of the sky obscured by the sunlight is significant to another
group of star waichers. The constellation which iz directly beyond the sun
1= the star sign used in ASTROLOGY for that time of the year, This series
of constallations through which the sun passes is relerred ‘o as the

ZODIAC,
NOETH

CELESTIAL

PULE

CELESTIAL SFHERE

olihe

Declinslar, urpolEriTy
|
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' CHAPTER 4
The Stars

{Computer not required)

4.1 Star Names

The Ancient Greeks and Arabs developed the first catalogues of the stars,
lacating each one precisely and assigning each a name They also divided
the star groups intc many of the constellanons which are familiar today.
However, as telsscopes were developed, and an moreasing number of
stars were discovered, i became impracical o name each ons
individually. Hence many of the star names have fallen into disuse, apart
from those of some of the brichter stars. Most of the names which you
could find on star maps are listed in the catalogue in Appendix L

4.2 Constellations

As mennoned in the last section, the Greeks divided the star groups inte
constelletions. Piclemy listed 48 constellations in sll, mncluding the 12
consitellefions in the zodiac. Ower the cenmunes, partiewlarly as the
southern hemisphers was explored, more constellations wers added, untl
by the mid |8th century, all B8 modern constellations were listed, In 1985,
the Intermational Astronomical Union agreed precise boundaries betwesan
the constellations along bnes of right ascension and declinanon. and now
every slar can be assigned o a paricular constellation. The agresment
glso determined a thres |efter code for each constellation to simplify
writien references. For instance Gemunt s code 15 Sem, and Canis Major =
CMa

In 1603, the asironomer Baver introduced a method of naming stars by
using 'he Greek zlphabet and the consiellalion names Generally the
brightest star of 2 constellation is assigned the first letter of the alphabet, o
{alpha). the second brnighlest B (beta), the third v {gamma), and =0 on
Thus, the brightest star 1 Canis Major (Sirs) can also be described as
a CMa. When = constellation contained tco many stars for the Greek
alphabet o cope, [owear case and then upper ca=s Roman (modem) letlers
were used.

All of the official names for the constellations are v Lann {there & hst
of Erglish translations in fAppendix 1) One effect of this is that Latn
grammeancal rules: are applied 1o the wayv the names are used In
particular, when the consteliation name 12 used as part of 4 Zrar name, the
spelling changes {to what 15 known as the "genitve” form), Hence Gemm
becomes Geminorum and Ornion changss to Orionis In the example
mentioned abova, the official name of Sirus = pronounced as Alpha Canis
Wajcrs.

By 1125, Flamsteed had prepared a catalogue of siars which numberted

4
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gach sar wihin sach constellanon, and this proved a meore useful
approach as more stars were discovered. In modern times, star ¢catalogues
have been developed which code stars without 12ference to constellation,
but for amateur star warchers, it iz adeguaie 1o use Baver letters, or the
Flamsteed numbers where & letier has not been assigned Appendix 1
lists all of the constellations, and the stars within each constellation which
are included 1in the Applications Program database.

4.3 Magnitude

Whesn you look mto the night sky, vou will notice that Some stars appears
to be hnighter than others. The differences m bnightnesss are the resull of
two slements. Fizstly, some slarg are actuslly brighter than others, and
secondly some are closer 1o us than others For instance, the siar Sinus
appear io be very bright because it is relanvely close o us, whilst Figel
appears bright becsuse 1t 18 & very luminous star. although it 15 much
farther away than many stars whreh appear dimmer {see the table st the
end of this Chapter) There is no way of telling by simple observation
which stars are close and which are far away. All thet a star waicher need
be concerned abour 1s how bright any star appears to be.

A Gresk philosopher called Hipparchus devized a simple system for
describing brightness. He classified the brightest siars as being of
MAGNITUDE |, and the faintest as magnitude 6 Then all stars in between
were measured in the range 2 to 8 The syatem has been used evar since,
but when scourate measunng Instruments became avalable, 1t was
developed into a3 mors precise measure. Each number now repressnisa
brighiness of exactly two and a half times the next lerger Hence
magmmde 2 15 two and a half times brighter then magnitude 3, and 50 on.

When this sysiem was adopted, it was found that some stars were foo
bright to classify as magnitude |, and 2o the scale was developed o
magnitude [ and some stars are so bright that they have heen aiven
negative numbers. The brnghtest star, Sinus, (8 magnitude =14, the
fainiest stars vistble o the haked eye on & clear night are around
magnitude 6 whilst the most powerful ielescopes in the world Gan see
stars up to magnitude 23

4.4 Spectral Type

To the zasual cbserver the siars sopear 1o be much the same as one
ancther bul, in fact there are many different 1vpes of glar One variation
which can somalimas be detected 12 1n the colour of the siar A
classification sysiem based upon the tvpe of habt emitied by a star using
the letters: of the alphabet was developed al Harvard i the late
Minsweenth Cenwry The precise detals of the sysiem are bevond the

B
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scope of this text bock, but 1o take some advaniage of the SPECTRAL
TYPE data given in the star table (Appendix 1}, it 15 uselul to know what
colour each type appears to have The fallowing list alss includes the
names of some preminent Eﬂt‘éln‘lplaﬂ- of :he ype

A-type ... Winite
E-Type ... Bue-White
F-Type .. Vellowsh.

G-ype .. Yelow
K-type ... Orange

lepﬂ ... Red

Altatr (o Aql), 511'1‘:.15 (e CMa), Vega (n
Lyz)

Achernar (x En). Rigel (f Ony. Spica (w
Vir} ,
Canopus (x Car), Polans (x. UM,
Procyon {o CMi)

The Sun, Capslla (o Aur), Matar [ Peq)

Aldebaran (o Tau), Arcturus (o Boo),

Pollux (p Gem) .
Antares (n Sco). Eetelgeuse in Cn),
Mirach (f And)

18
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CHAPTER 5
Constellation Recognition

{Teaching Program Required)

5.1 Introduction

The process which we have adopted to teach you how 1o recogrise the
vanious constellations is quite straightforward. The compuier screan will
firs: be used to dizplay each constellanon o wrm a8 many Hmes as you
like. Each one will be shown iogether with data about its celestal
co-crdinates and the tune of year &t which it reaches the ghest point in
the sky.

Onee you have studied them, you will be able o request a lest
procedure which will show you constellations in random order and ask
you to identily them The constellations have besen divided into four aroups
m terms of their distinctivensss. The first group containg the constellations
which are most easily identified The second and third groups are
successively less easy to find, whilst the fourth group are sc obscure that it
is not worth while trying to find them, and they have not been included in
the recogniion ronines

5,2 Running the Program

Select the Constellation REecognition module in the Teaching Program and
wast for 17 1o load, When 1t 13 ready, it will ask vou to @ive your latitude in
whole degrees. This = because all of the axercises will be modified 1o
present the consielations in the way that they appear from your posiion
on the =arth. In addition, only thoss constellations visible [rom that position
will be mcluded. If you-are mleresied in how the sky sppears from
ancther earth posiion, then enter g latitude other than your ewn. You will
be abiz to change the latitude figure agamn later if you wish

i
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When you have given your latitude. & selection menu will appear on the
soresn. You will s== that you have only five basic chowes 1o 1equest a
particular constellation; o review cne of the constellation groups, to test
yoursell o change your latiiude or 1o sse & erﬂr atl your progress. We
suggest that you taks & leok through the group | constellations fivst, and if
you feel confident about being able to recegnize them, then try your hand
at the test

5.3 Review Process

in whizh ever group yvou seleci, only thoss constellanons visible frcm your
chosan latitude will be shown one al a ume, Fusl, lhose slars which fomm
the characteristic shape will be shown then zll of the other siars m the
constellation, next the key stars of the adjpimng constellations will be
added and finally &l of the backaround stars, With the display, you will
alzo be given the ra., dec and month of the year when it reaches i
mahest pomt in the sky al midnight, local wme. IF it is circumpolar at your
latimde, this wall also bs noted

5.4 Testing Yourself
Tou can have & test on any one of the three groups, or'on all three groups
together. When you maks your zelechion you will be asked how many
QUESTONS you wWani on that group. and whar type of display you want The
dizplay can show any of the four forms used n the review process
explained above that 15 kev siars of the coastellation only, 21l stars of the
corstellation, kev adjacent stars, or all adiacent stars as well You will
probably lind that the fourth option 15 the most difficult, aithough that will
depend on the parmculer consellanen you are viswing

All you Have 1o de when each screen 1s shown is 1o enter the three letier
code of the constellation displayed. You will be warned if the exact
combinaton of ubper and lower cass letters 15 not used . The constellations
in sach group, and the code of each are shown m the following fables
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CHAPTER 86

Stellar Signposts

(Teaching & Applications Programs Required)

6.1 Calculating the Overhead Position

Belore we start 1o survey the sky in detatl, 10 18 uselul (o make an estimate
of what part of the sky shouild currently be visible. We have learnt of the
ztellar arid co-orcdinate system involving ra. (right ascension) and dec,
{declinanion) Now let us caloulate the co-prdinetes for the pan of the sky
owerhead,

For most ohservanon potnts, there 18 no lidy way of visualizing the stellar
grid because of the geomeiric relationship between our globe and the
celestial sphare. It tends to Tun throwgh the sky in curves at strange angles
which are dependent upon our latitude. The only posilions from which the
relationship is simplified are the poles and the equator

Howsver one line and [ve points in the sky can be determined with
reasonable accuracy from most points on the earth These are the lins
passimg [rom nortth to south dizectly over our heads, known as the
CELESTIAL MERIDIAN, the co-ordinates of the honzon due north, south,
east and west of our position, and the location of the nearer calestial pole.

The point directly overhead iz called the ZENITH, and has a declination
aqual to your lanimide: A close approximation of the r.a of the Celestial
Merndian can be quickly calculated as ollows:

by Caleulate the ta for midmght on the 2lst of the month by
multiplying the month nurmber by 2 and addicg 6; i the result is
more than 24, then just take 24 away. This works because the line of
zero ra g &t the genith at midnight on month 9 (Sepitember), and
Teachas the zenith 2 hours earbsr sach month, eq.

For May: (8 % 2) + 68 = 10 + E = 18 hours

For November: (11 % 2) + 6§ = 22 + § = 28 hours,
subraching 24 gives 4 hours,

%]
—r

Adjust for the day of the menth by adding 4 nunuies for each day
after the 21a1, or subtracting 4 minutes for sach day befors the 21st of
the month. This adjustment of 4 minutes per day totals to 2 hours over
30 days, based upon the principal of step (1), eg;

Midnight on the 25th July (7 x 2) + § = 20 hours,
Add 4 munutes for each day afler 2ist = (4 » B} = 22 minutes;
Final result 13 20 hours 32 minuies,

20



Midnight on the Sth January © {1 ® 2} + 8 = 8 hours,

Take 4 minutes for each day before Zlst = —=(4 = 12) = — 48
minutes;

Final result 13 7 hours and 12 rminutes.

3) Adjust [or the time of day by adding | minute for each minute after
midnight, or subtracting one minute for each minuie before midniaht,
eq.

830 pm on the 27th August

(B8 = 2) + 6 =22 hours.

plus (4 = 8) = 24 minutes:

munus the time from 830 pm fo midnight = 2 hours 30 minutes
=22h+0h2dm—3h 30 m= 18 hours 54 minutes.

213 am on the 3rd December:

Mote that the calculztion starts from midnight on the 2nd
(12 = B) + 6 — 24 = § hours:

mins (4 ¥ 19) = | hour 16 minotes

plus 2 hours 15 minuies:
=Gh0m—1h18m+ 2h 15 m="=5 hours 59 minues.

This entire calcilation is guite gimple, bécause you only need o khow
your local tme to perform it You must take some care, becsuse your true
local time may not be quite the same as the time zone time. [n particular,
many lirme zones are quite large and a further error can be browght about
by the mtreducnon of summer tme, Check the tue locagl time m the
fallowing way,

I} Find out your longitude
21 Muloply your longitude by 4.

3) i you are west of Cresnwich, then this is the number of minules you are
behind GMT, whilst if you are east, this is the numizer of minuies you
are ahead

4} Find cut how your local time zone compares with GMT, and if this is
the zame a=z you calculated mn (3), you can uze the time on your watch
or clock o do the calculations.

S} 1 thers 12 & large differsnce, then you should work out & corracton
factor to apply to your “official” time

-
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6.2 Horizon and Pole

The calculagon for finding the dee of the porth and south horizon has
already been indirectly demensirated mm Chapier 3 when we calculaled
which stars never rise and which never s=t. If you remember, you subtract
vour latiude from 90 to give the dec. of siars that never rigse or naver set
This 12 alzo the dec. of norlh and south points on the horizon, positve n the
north and negative In the south, &9,

For lanmde 87°N, the dec. of the north point 13 +(30 — 537) = +33°,
and the dec, of the scuth poimt 15 —(80 — 587 = =45%

East and west 15 far simpler; the dec of east and west poinis on the
herizon is Zero,

Fmally w2 musl calcalate the ra of the north, souwth, east and west
poinis. The horizon point cpposite the pole (Le southern horizon in the
narthern hemisphers and northern nerizon in the south) has the same ra
as your zenun already caloulaled. The honzon below the pole is directly
opposite this pomt Therefore, smply add or subiract [2 hours from the
zenith ra, and the sast and west horizons are the guarier points, & hours
greaier and lezs than the zenith respeciively.

Mow, the co-orcinates of all of thess pomnts have been determined,
smply by knowing the time and your latitude. In summary, if your lantude
i5s expressed as 'L, and the ra of the zenith calculaled by the process
shown in 6.1 is “E', and the compass peinte of the horizon have the
following co-ordinates:

) .8 des
In the Morthern Hemusphere

North
sSautn
East

West

%]

80 — L
L — 80

4oyt

ot N o T
|
o

1}
In the Scuthern Hemisphers
MNorth
South 2
Easl Z
West Z

| + 1w
EF:I:J‘-L\_,_

You can tow check your understanding of s section by using the
compuler test, Load the Teaching Program and select the Sky
Co-ordinates module
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6.3 The Whole Sky

The next four sections provide a description of the way the night sky
appeats during the different seasons. The =simplest way (o develop your
recognition skills ie 10 read through the section cloges! to the present lime
of year, and then 1y to relate the view of the sky to the description You
can look at the sky, sither by going outside, or by running the Applications
Program. which has the added advantage of being able to present the
vigw & oiter Ymes of vear or from oinet places

If you intend o use the Applications Program. then we recommend that
you stop working on this section, turn to Chapter 7 and familiarize yourself
with it. When you fesl fmiliar with it retwrn here and attempt to relate
theze dsscriptions to what you can produce with the program.

In all the following descniptions, the constellation and techmcal star
name abbreviations are given in breckets If the abbrevianon includes a
Gresk letter, it must be a ster name; otherwise it 15 2 consiellanon name.

6.4 The Spring Sky
At mudnight on the 21st March, the r.a of the zenith will be 12 hours precisely
The sast and wes! horzons will have Ta's of 18 hours and € hous
respactively, If you are in the northern hemisphere, look northward. and
up ai gn angle squal o your latitude, where you should find Polans (o
UMi). The rest of Ursa Minor (UMi) muns upward and io the right
Observers north of latitude 35° should be able to find the "W of
Cassiopela (Cas) between Polans and the nerthern herizon Higher in the
sky Ursa Major {UMsg), the Great Bear, will be clearly vizsible [f we take an
imaqnary walk owards the sourn, wnulst locdking soaight up, staring at
araund &°N, where we can s=e UMa, then the next significant feature we
will see will be Len (Lea), just to the west at 20°N, with Virgo (Vir) shghtly
o the east at 0F. The brightest star in Virgo, Spica (o Vir), 1s the farthest o
the east

Just to the south of the aguator, there 15 & iract of relatvely barren sky,
although the small square of Corvus (Crv) may he seen. Further to the
south there 1s & very bright region Find the southern celestial pole by
locking south and up at an angle squal to your latitude. Therg 15 no
significant star to mark the pole, which 13 1n the obscure consteilation of
Octans: (Oct). About 30° higher in the sky will be the brilhant constellation,
Crux (Cru), the Southern Cross, This 18 clearly identified becsuse the four
principal stars are very bricht and very close together. The longer axis of
Crux points back towards the south pole. Crux is almost surrounded by the
vary much larger constellation of Centaurus (Cen), which contains many
bright stars. These constellanons are visible 10 cbheervers up o 30° north of
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ihe equator at this wne of year

6.5 The Summer Sky

At midmight on Zlst june, the r.a of the zenith is 1§ hours, with 12 hours on
the western honzon and 0 howrs on the =astern horzon, In the northem
hemisphers, look northward, and up at an angle equal to your lantede to
find Palans (o UM Urss Minor (UM stretches up and to the left, whalst
further over lo the loft 18 Ursa Mapor (UMa), pownting down towards the
norizon, The constellation above Ursz Minor 18 Draco (Dra), not
partculariy prominent

Taking a walk southward, and lopking straight up in the sky, the most
visible star is Vega (o Lyr), which will be directly overhead at 40°N. East
of Vega lies the constellation of Cygnus {Cyg), which should be easily
recoanized by we charactenstie "eress’ fom. Contnuing an gur sauthern
track, we pass under Ophiuchus (Oph) and Serpens Ceuds (Ser) as we
reach the equator,

Laaking south fram the eguater revesls a pumber of promunent
constellations. Shightly to the west of a southerly bearing and high in the
sky lies the brilliant spectacle of Scorpius (Sco), with Sagittarius (Sgr) just
to the east Both can be seen from as far north as 55°N.. A little south of
Sagtmiins e the fkint but wdentifimble ting of Comona Pastrabs (Tih)
Further south lies the small mangie of Ara (Ara), whilst 207 above the pole
iz Trignoulum Australe (TrA). Immediately west of TTA, you can find Alpha
Centaunn (o Cen), with the rest of Centaurus (Cen) and Crux (Cru)
spreading away o the west, and Vela (Vel) and Carns (Car) low n the
south wesl {only visible fom 107 south of the equator)

6.6 The Autumn Sky

At midmgnt on 21st Sepiember, the ra of the zemth i U hours, with ©
hours on the easiemn honzon and |8 hours on the westem honizen In the
northermn hemisphere, look northward, and up st gn angle equal 10 your
latitude to find Polans (o UMD Urss Minor (UMi) stretches down and o
the left, whilst Urss Maior (UMa) 13 only vizible from latitudes north of
35°N. Polaris is fanked in the eazt by Capella (a Aur) &nd m the west by
Vega (o Lyr). Both of these stars are of magnitude zere, and are about half
way 1o the horizon m their respective directions Immediately above UM
i the charactenstc shape of Cassiopeia (Cas), but lecking more like an
M than a “W" at this time of ysar

Taking a southerly walk, looking straight up will bring us io the 'Square
of Pegasus” (Peg) ar 20°N. The sguare s easzily found. but in fact the rorth
eaziernl corner siar = Alpheraly (o Ard) in Andromeda (And). Over the
squator lies Pisces (Psc) a fainter zodiac constellation
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Laoking south from the squstor reveals a fairly bland sky with only a few
prominent features. Just south of the egquator, Cetus {Cet) sreiches across
o the easl Then lurther south and to the west you may see Formalhaut (o
Psd), with the morte disnnct form of Grus (Gru) beyond Look east from
Grus to find the bright star, Achernar (o En), and then there is not much
more to see down o the pole, If vou are more than 3075, you will see tha
brilliant constellations of Crux (Cru), Centaurus (Cen) and Canna (Car)
cless o the southern horizon:

-

6.7 The Winter Sky

At midnight on 21st December, the 1.a of the zenith i= 6 hours, wath 12
hours on the eastern horizon and 24 bours on the western horizon. In the
norinern hemisphere, look northward, and up &t an angle equal to your
latitude to find Polans (e UM Ursa Minor (UMi) stretches down and o
the right, whilst further to the right, Ursa Malor (UMa) is rising in the sky.
Above UM, there is the relatively bare paich of Camelopardus (Cam), but
then high in the sky for northern herusphsere ckservers lies zero
magnitude Capella (o Aur) Capella is visible from up to 407 south of the
aquator

Mow, walking south and looking directly overhead, a mumber of brilliant
constellations appear. Firstly, 1o the sast of zenith lies Cemin (Gem), then,
immediztely to the west 15 Taurus ({Tau), with its charscteristic star
clusters, the Hyades and Fistades. Next, directly above the equator comes
the unmistakable form of Crion (Cmi). Finally. south and east of Onen you
will find Canis Majer {CMa), with Sirius (o« CMa), the brightest star 10 the
sEy

Looking south from the equator reveals a fairly barren area to the scuth
west, but almost dues south vou will see Canopus (o Car) and Carina (Car),
Puppis (Pup) and Vela (Vel) siretch across to the easl. Thess stars can be
seen fTom up to 30° north of the equator, Observers scuth of the equator
will alse find Cmx (Cri) and Centaurus {Cen) across o the sast from the
south celesnal pole
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CHAPTER 7
Applications

7.1 Introduction

The Star Watcher Applications Program is formed of two components, a
routine written in BAEIC through which the user communicates with the
computer, and 2 machine code routine which analyzes the star database
and plots the visible stars on the screen The machine code element
uperates very aquickly, plotting a screen of stars in less than two gecands,
but setting up the various parameters in accordance with the user's
requests lakes rather longer. Whenever the program is working on the
datz, a flashing "THINKING' message will appesar on the screéen to confirm
o you that the compuier is oparating normally.

Facilities are provided to plot & view of the sky from anv point on the
2arth, to plot a seres of views, to show only same stars or constellations:
to find the exact co-ordinates of any point, and to produce a printout of
the screen. In addition, Appendix 1 lists details of all the corstellations
and of almost 300 named stars Armed with this information you will be
able to examine and familiarize yourselfl with any part of the sky in detail

1.2 Starting the Program

Follow the mstructions in Appendix 3 to load your version of the
Applications Program When it is ready, the compuisr will set up th
screen display. The display is diided mto three areas as follows

I) The DATA DISPLAY =t the top of the screen. This i where the
computar displays the informalion sbout the eurren! star plot, and
where you define details of the next plot.

g

e

The SKY WINDOW which occupies most of the rest of the screen
This 15 where the slars are displayed The window represents a view
of the sky which is 80° wide and 45° high The colour of the window
changes in various situations If & night plot is selected, the window s
black. A twilight plot will produce a dark blue window, whilst 2
daytime plot will be in hght blus with the stars shown in black to
remind you that they would not actually be visible

3) The MESSAGE LINE at the bottem of the screen The various opnons
avallable to the user can be scrolled through this space, one at a
time: by using the SPACE bar 1t iz also used to display various
messages from the computer,
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When you first turn computer on, the Data Display will contam the
co-ordinates of an easily recoghnised part of the sky, but you must now
instruct the computer o plot the view. At the bottom of the screen, the
Message Line will be displaying the words "Starting Data’. If you press
SPA the line will change to 'Finishing Data’. again and 1t will

sPACE once,
display "Star Selection’, Press the SPACE key = number of times, and
sach ime tne message will change, unul the first message reappears
Pressing the P key will un through the list in the oppositée direclion -
give 11 a -’T':r'.

Use SPACE and P 1o display the message “Heorizon Plot” (which is an

abbreviation for "plot the screen using Horizon Co-ordinates’), then prass
ENTER to tell the computer that this is what you want to do. The message
hre wll now read "No. of steps?’. Ignore this for the time being by
pressing ENTER again. A new flashing message, "THINKING' will now
gppear (o tell you that the computer = working on the data, Within a few
seconds, a view of stars will be a’isp'aw—-—d in the Sky Window,
The view is from a point on the equater, and so Orion will appear to be
lying on its side. but the three siars of the belt sh.:ulr‘ be easily
recogmsed. Near the bottom of the screen fo the right you wall find the
bright star of 8ldebaran, surmounded by the ziar cluster ._I'Jrr.'.lj.E:'E in the
ceonstellation Taurus: To the left of the barren area al the top of the
screen, the Drightest star in the sky, Sirius, will be readily sesn

1.3 Setting Up a Fixed Display

To =zet up & star plot 19 your own parameters, use SPACE and P to run
through the menu on the message line 1o find "Starting Data' and then
i cursor will appear on the first number in the
s laid oui like this

Siariing Daill




The curaor can be moved forward from one figure to the next by pressing
the SPACE kay, or in the opposite direction using the P key. In addition
you can jump it to the start of any line by pressing SHIFT and the line
mumber at the same tme. The figure at the cursor posiion can be
changed by using the numbsr keys, although some of the data required
will ba in the form of 2 letter {in Lat and Long) or a + or — =ign (in Dee)
When vou heve made all the changes, press ENTER The computer will
check the [igures 10 make zure that they are within the parmitted ranges
(see the explananons below), and o 1t finds an error, it will retum the
ciirszor to the place and wait for you to change it. If they are correct, 1t will
gwall your next imatruction. If you are unclear about what the vanous lines
in the Daa Display are sbout, hers 15 an explanation:

The-first four entnies set where and when vou are looling from.

Ist—-  The Latitude of the cbservation point.
The computer expects a figure between 00° 007 and 85° 587
follewed by N for north or & for south.

Llong— The Longitede of the chservation point This should be
between 00° 00° and 1807 00", sither sast or west

CGMT - The time of the cbservaticn
This must be expressed as Greenwich Mean Time (Universal
Time) in twenty-four hour clock format. between 000 00" and
&3h 59’

Date - The date of the observation
Thiz 100 must be expressad in terms of the time at Greenwich
in the form date/month (both of two digits, eg. 1st February is
OL02Y The computer will test fior impossible dames,

The next two eniries set the direction in which you wizh 1o look, in terms of
en angle above the horizon, and = direction. If you use the "Horizon Plot'
the computer will read these values and automatically calculste EA (Right
Ascension) and Dec (Rechnation),

All —Alttude, the angle from the honzon to the centre of the screen.
This tells the compuler how high above the horizon you wish to
look Bemembier that the screen 15 only 45° high Therefore, if you
wan! the horizon at the botiom of the screen, the cenfre screen
must be sst ar 235 00, In fscl, the computer will accep! a
mimmmum value of 237 00', and a maximum of 20° 00°

Az~ Azimuth, the bearing of the observation,

Azimuth 1s measured a5 an angle 1o degrees from due nonth e a
clockwise direction. Hence neorth 15 00° 00, =ast1s 20° (', south 1s
180" 00 and west 13 270" 00" The computer expects a valus
between 000° 00° and 3607 00
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The last two entnes st the posien of the particular point an the celeshal
sphers that you wish 10 look at. Thess co-ordinates may be used INSTEAD
OF the previous two [All and Az), not as well as them. Il you select the
Equatorial Plot', the computer will read the RA and Dec fram this table
and automatncaily calculate the Alt and Az This is explained in the next
section, so do not bother 0 8et these values at all for now.

Onee you have ENTERed the data, use SPACE and F to move through
the menu te find "Horizon Plot" and press ENTER This command instruecis
the computer te read the position, time, date, altitude and azimuth from
the: Data Display; calculate the FA and Dec, exnter them in the Dala
Display: and finally plot the view of the stars in the sky window. When
you press ENTER, it will ask "No. of steps?’. but igners this feature until
you read section 7.5 by pressing ENTER a sscond nme.

You should now have the wew of the sky which you requesied. By
galecnng "Starting Data” you can enier information o look 1o a different
direction, from & new position or on any other fime o1 date you wish

1.4 Finding Stellar Features

If you want to loak at a parncular part of the: sky, for instance a certain
constellanon, but vou do not know in which dusction 1 lies, look op the
sky co-orchnates in an alimanac, or in Appendix | of this Text Book and
ngert them in the Data Display i lines 7 and 8

RA —-The Fight Ascenzion of the centre of the screen,
HA s the "longitude” of & position in the sky, and must ke n the
range 00h Q0" to 23h 59’
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Dec - The Declinanon of the cenlre of the screemn.
Dec 1= the "lantude of 4 Dosition 15 the sky, and must be in the
range —80°00" and +50°00"

A complete explanation of Right Ascension and Declination can be found
in sacton 2.2 of the Teaching Program.

When you have ENTERed this dats, select "Equatorial Plot" mstead of
Horizon Plot', sgain pressing ENTER twice to avold the “No. of steps?”
question. This 1ells the computer o plot the sky usimg the Equastoris|
Co-prdinales which you have just entered. To do this, 1t reads the KA and
Dec Irem the Data Display; calculales the correct Al and Az insetts them
it the Dalz Display, and finally plotz the siEr view, When the piot 1
completed, your selected point will be at the centre of the scraen

Luring this process, 1t 1= possible that one of o erTor messages Mmay
appear on 1he Message Line

) Point below Horizon — this means that the pomnt in the sky which you
wish to see i not vizble from the nominated place and time Press
any koy to rsturm te the menu  you particulary want o see the
solected stars, you must choosze a new ume, dale or Viewing
lacation,

B
e

Point Too Low - thiz indicates that the poinl Which you have
requested 1= vimble, but 11 = 0o clese 1o the honizpn to plot in the
cantre of the screen The mue Aszimuth and Altiuds have been
entered 1n the Date Display, so you can use these figures to locate
the feature in the real sky. Press any key, and the compuier will
recalculate the co-ordinates of a poun directly above the chosen
poziton, with the horizon at the botiom of the screen. You will thet
pe zhle o se& the point you selected, somewhere between centre
soreen and he horizon

Remember that when an equatonial or horizon plot is requested, the
co-ordinaies shown in the Data Display are adjusted. In an sgquanonal plat,
tne KA and Dec are resd from the display and the Al and Az are
recaloulaled. On the other hand; for a horizon plot, 1the Alt and Azare read
and the R& and Dsec are recalculsied Hence to Gind whieh ditection o
look 10 the raal aly to locals a parieular fsature, bring thar feature Up on
the sersen using an eguatorial plot and then read off the All and Az from
the Data Display. then look inio the sky in that direction

1.5 Setting Up a Multi Step Display
The program allows you 1o 52t up any two sets of perameters you like and
30



e o I I I I I N I M I R R A R A R T L R R T T T T e

O R A = N . T A T R S R T A= T -l

move, step by step between them. You can use this im many ways For
mstance, you could imagine yoursell standing at 8 poinl and scanning the
=S¥y a5 you turn in a circle; or vou could loak 1n 3 fixed direction and waich
how the view changes over a period of time. You could sven combine
changes 10 watch how the sky visw alters as vou fly 1n an airliner from one
place 1o ancther

To use this feature, first select ‘Starting Data’ and enter the dalz for
your starting point, Next select 'Finishing Data' and use the Data Display
1o enler the parameters for the end poinl. You will notice thal when you
call this routine, it automatically ses the fioures w be the same as the
slart point untl you edit them This makes it 2 simple matter o alter just
cne of the houres such as the time or azirmuth.

When both sets of figures have been ENTERed, salect 'Plot Horizon'
and give the number of steps to lake 10 move [tom the starnt o the end
Any number from 010 92 can be used The computer will then move the
view from one point to the other, as requested, updaiing the Data Display
as it goes The interval batween sereens of stars will be about 7 =2¢onds:

For example, choose the view dus south (Az = 180}, lockang up at an
angie of 45 degrees &t 22h00m on 1st January by entering this data when
vou =2lect "Selecting Data’, Nextcall up 'Tinishing Data' and jus! changs
the date 1o 1st July. Finally select "Horizon Plot” and key in & ENTER when
asked "No. of Steps?’ Thiz will plot the southerly sky view at monthly
intervals for a six month penod

1.6 Choosing Particular Stars

Te make il possible o study consiellstions in isolation, or to logk at
different magnimds siars, it is possible to switch the stars "on” and "off. To
do this; select the "Star Selection” command. This wil clear the screen and
draw up a sslecton table. This table lsts all B8 constellations by their
three letier code, plus two other codes “ALL" and "MAG' Each
constellation can be switched on at either of twa levels or swiiched off
When the program 8 loaded, all stars are sel o the l-on' level The
three setiings are as follows:

0 [(Black) - No sm@ars in that constellation will be pletted

1{Blue} - Those stars of the constellation which mske up s
characteristic snaps wil be plotted, bul not the
background” siars.

2{Red) - All of the stars 1 that constellation will be plotted,

Thers is a flashing cursor which initislly appears at the top leit of the 12ble
This can be moved around the 1able using the arrow keys. To change the
setting of any constellanon, smply move the cursor over it and pressad, |
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or 2 kev. To ¢hange the setting of all the constellations at ance, place the
cursor over ALL and press 0, 1 ot 2 This s useful il you just wan: one
eanstellation termed on. First turn &ll of them off and then move 1o the
required. consiellation and mom it gn. The three lstler codes are all
ineluded m Appendix

The next selection feature1s the "MAG" code at the bortom right of the
screen. Move the cursor over this and press O, 1 or £ as if 1t were g
eonsiellation. Instead of morning it on or off, this generstes the message
‘Minimum Magnitude?' at the boltom of the screen The dajabase
cantaing stars down to around magnitude 5.5. (Remember, the larger the
nuimber, the dimmier the star). The number which vou enter in respense
10 this guestion 1s the lowest magnitude star which you would like plotted
g, U & 15 entered, no star dimmer than magnitude 3 will be plotted:. This
selection will work in comunciion with all other plotling insttuciions
When you i2ve keved [ your ohosen ntizer, gress ENTER to relurn o
the 1zble

noe the sslecnon process has beop completed, press ENTER again 1o
return io the normal scraen. One final selection {eamire remains; a5 you
return to the main screen, the compiter checks the position of the cursoer
on the constellation table. 1t then automatically enters the EA and Dec of
that constellation in the Data Digplay If you wani that constellation
plonad, just call up Equatorial Plot’, and if 1t 1& msible from your position
1t will plot at cenire screemn

This ‘switching” facility does creare one nisk; it is pessible that the sky
area which you mstrmuc! te be plotted contains no “switched on” stars, To
tell you that this problem has occurred, the compuier will display the
mezsage "NO STARS PLOTTED". You should check whether you have set
the Data Display correctly. Perhans you plotted by horizen instead of
squatonal co-ordinstes. You can also use ‘Complete View' (see T.B) to
overrule the "switching” and display the wiew,

The differant magmiude groups csn be identified on the screen W
some extent Stars plated as a single point are less than magnitude 3.25;
the next larger plotis -are up o magmmde 1.5 and the largest size are
over magmmude 1.5,

If vou simply want to know what various constellations lock like you
may find it eazer o use the Constellation Recognition module in the
Teaching Program.

7.7 Using the Cursor

When a screen ol stars has been plotted, you can generale a small
oross-hair cursor by selecting the "Cursor Mode" comimand, The cross-
hairs will appear at the centre of the screen. Move it ebout by using the
arrow kevs Pressing SHIFT and an arrow kay wogether will move it to the
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edge of the screen in the arrow's direction, whils! pressing SHIFT and
(zero) tooether will move 1t back to cenre screen.

Whean the cursst hag been moved o & new position, press ENTER, and
the computer will replot the sky with the new cursor position at the
cenite of the screen Belore it does this, it will recaiculate the figures on
the right hand side of the Data Display. Pressing ENTER is the only way
to escape lrom the curser routine, and so if you do hot want 1o change the
screen picmre, be sure to move the cursor back to centre screen

1.8 Filling in the Screen

Onee a screen of stars has been displayed, it is possible to plot all other
visible stars wiich are brighter than the currently selected magnitude,
regardless of the way the individua! consiellations have been switched
For instance, if you switch all off except Scorpie, you can plot Scorpio on
its cwn, and when it is displayed. you can fil in all the stars around it by
szlecting "Complete View". Thizs also adds the background stars 1o the
consiellanon if it was set to & type | plot

To reverse the process, select =ither Honzon Plot' or "Equatorial Plot
and ENTER the screen again without changmng the Data Display.

1.9 Hard Copy Printouts

To produce z hard copy of the current screen display on your printer,
select "Copy to Printer’ on the menu Remember, to select a feature on
the menu, use SPACE and F fo run through the opnens and then press
ENTER 1o acfivale it

SUMMARY OF COMMANDS
Complete View - Replots the current view with all constellations turned 1o
mede 2", subject to the mm!mg magnitucle currently sst
Copy to Printer — Copies current screen to your printer.
Cursor Mode - Selects cross-hair cursor, and replots the view to centre
on cursor position when ENTER is presssd.
Equamnall’lut Piutsscreenuﬂxngﬂhandm&ﬂmﬂmﬂataﬂmp{a?
_Exit Program - Terminales cperation. The pmgmm will not restart
Finishing Data - Edit Data Display for final plot in 2 multi step view.
Horizon Plot - Plots screen using Alt and Alt from the Data Display.
Star Selection - Presents menu to select constellations and the minimum
- ‘magnitude stars o be used
Starting Data - Edit Data Display for next screen plot.
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7.10 Accuracy

The acciracy of the screen plot i Hmited by the size of the ndividual
pigels (or points on the acreen) that the compuler can define. This limits
arctracy to around plus of minus half a degres in most cases The actual
equations used 1o plot the stars are fairly straightforward, but 1t 15 3
complex task to implement them in machime code They are listed ip
Appendix & for your interest,
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APPENDIX 1

Catalogue of Constellations

NGTEE
1} The constellahons are listed 10 alphabetcsl order, with the standard
thrze letter code shown on the might hand side. The onigimal 48

consiellations listed by Plolemy are marked by an astérisk (*) The
approximate right ascension and declination of the centre of aach
constellation are also shown.

2) All slars included in the Applications Program database are listed
by their constellation. using their Bayer lstter, or Flamsteed
number. Those stars which have neither ere identfied by the "Yale
Bright Star Catalog’ number; and are marked *

3 Within =ach consielletion the stars are listed i order of right
ascension

4 The =mrs highlighted m are thosg which form ke
characieristic shepe of the constellation, and can be called up
separately by the Applications Program.

BNDROMEDA *ra = lh dec = +3*~q Arnd
chikya2aapRaisTent nd [} Eoe sl 645 62
BNTLIA ra = 10k 30m, dec = —32° Ant
¢ # n 4088"

APUS ra = l6h, dec = -7 Aps
Bax d vpt

AQUARIUS * r.a. = 22h 30m, dec = -&° Aagr
FuviBRlEanB8dT+xl Tigen B8t dB6EE gy y :
28 85247 o' 108

AQUILA » ra = [5h 30m, dec = 07 _ Al
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GAELUM La: = 4h 30m; deg = —37°

EM'-'[ELDPARDUSI a = Bh, dec= +70"
10097 10357 15407 11087 11557 + IB707 137" 1 4.7 |\ 1REET 36
22097 24011 43 3527 30757 40847
GENGER Y.a = 8h 30m dec = +20°
| i ook &
CANIE?ENATICI re = 13h dec = +4(F
I64TB3 H Y o 142051107
GENISMF.]DR' ra = Th dec = —25°
- 23087 R = 23“22-,-..-.*:!%.;..,. v P
CHNISI'-'!IH'DR * 1.4 = Th 30m. dec = +5°
8 e

CEPRIDDRNHS «*ra = alh dec = —20°

a ool 2000 d4 Bul’.l (kT
CAR]I'IA * (Part r::f Ptolemy's “ARGC H&?IS”] a. = 8h, deg = —58°

243587 25137 23347 2ERAT 20347 ., 9153" . 3457 3468' 35717
35827 3643 & SE:‘-ES';' [} 3698  3821° R 38257 1 v o) 40807 41027 41147
4140" 41687 | n 4251 4337
CASSIOPEIA * 12 = |h dec = +80° _
BIS2" 4 IS p ik Co o233 - ub & hoydle 50 TAY
CENTAURUS ~ ra = 13h 30m, dec = —&{07
43507 m ), 44667 4511° 4:":22 4537 4548° -iEEE" 46318T & po 47487 1

B
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4

48747 4888" 48859" £* 5006" | 50357 50897 ¢ 51347 1 SITIT 2 v u
52417 ¢ v’ v* [} 4 1) 53867 q: 5378 1 ..T'.' 5485 5538" «
CEPHEUS * 13, = 22h, dec = 470 _ i

18 1) [3 520 19 24 - ) ¢ 85467 & 31 30 « 748" xv 8952°

CETUS *ra = lh EGI“ deg = —&°
27,118 |1'p>20y 4B 500t e 513" y v E BT vpZ ov IS8T Dy s
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CHAMAELEON ra = 10k 30m, degg = —758°
T, |
CIRCINDS ra2 = l4h 30m dec = —B5°
COLUMBA 1.5 = 8h, dec = —35°
[F ek
GDM.H. BERENICES ra. = +1ih dec = +34°
12 v 23 24 31
GDRDNA AUSTRALIS +« ra = 19k, dec = —40F

T'I

GDRUNH BDREELIE «¥a = 15h 30m, dec = +30°
i o «tTx

CDRWS * ra = i2h 30m, dec. = —20°

CRATER - ra = |1h 30m, dec = —15°
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CRUK BUSTRALIS r a, = 12h.30m, deg = —B0° Cru
iR I‘| L,E n ooy p |.l
CYGNUS » r.a = 20h 30m, dec = +4° _ ) Cya
K |1 887485 15{?5&3*} 16 (75047 1507 75897 1 2B330' o7 P
3541 49w 52 © 5 550023 v 59 = 61 (B085T) 61 (BOBE") Ctouv €8Tl p
74 15 a*

DELPHINUS * r.a = 20h 30m, dec = 4107 D=l
L4 Y Q& g v

DORADO ra. = 5h, dec = —&0° Dor
va RBoB iy

DRACO +*1a = 11 h dac = +65" Dra

3517 JHEE ), 346467 » 8 10 o 55527 5588 « 58867 5560" 11 v 15 623T
o I 27w '35 27 dEtD:SEELIE"L"‘T'-t'_-’E'

EQ[HILEUE-ra = 2lh deg = +5 Eou
v b a

ERIDANUS * r.a. = 4h, dec = —30° Eri
ayPKILT T NRISTA 1 Dt (008" 17 v 20 o' b 24 m v

185"+ 350 - 4113877243 v vivE3 54 uw B

FORNAX 1.a, = dh dec = —30° For
yruEpad

GEMINI » r.a. = 7h, dac = +258° Gem
Iy y e et TedBSl # a pa 2820 ] o (2821 Ywux P BIm

L

GRUSra = EEh 30m, dec = —45° Gru
b VR SE T+ R EEBjT B

HERCULES *ra = 17h, dec = +30° Her

;au.-t* w | --14‘]:..~.I|:.|]:t;ﬁ'l SeR0 o D mwads2t T2 h ) 84 uBa R S
> B791 102 108 110 111

HDROLDGIUM 1.3, = 3h 30m, dec = =8¢ Hor
ACRu9IT «
HYDRA = ra = 1lh 30m, dec = —15° Hya

W Edoen Rep 4L aaﬂna 3834 ey BT huddvy =
pAB32T By 4T n 8256 B

HYDRUS ra. = 2h 30m, dec = — 107 Hn
S PR

INDUS ra = 21h dec = —60" Ind
3 Bobde

L.F.CERTAra = 221 30m dec = +45° Lac
8485 | B 5 B o 1086267 11 13 87287

LED':a—'lthr;'-+4” Leo
kikEZogpeRumndlasyy (5153545880 yH Heo T8930 55
LEO MINOR ra. = 10h, dec = +35° LM
10 15:20 2] ?1’4 42 49

LEFUS * ra. = 5h 30m, dec = —20° Lep
E'l K ..|l i ol ]'_E]_H'-'-r
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LIBRA - ra = 15h 30m, dec= —15°
53807 o 16 VP 3T vk kB 4B 45

Sm
(0 8
LUPHE* ra = 18k dec = —40°
LT api :;4'3 o rrCl2ndd ed" v 5784 wmyn d
LYNX r.a = 8h, dec = 430"
£ 18 24 290997 27 3| 34 3579 38127 36 38 o
LYRA * ra = 18h, dec = +35°
xaZ 164 BS Ryuno
MENSA 15 = 6h dec = —T5°
77T a
MICROSCOPIUM ra = £lh, dec = —3%°
iy ted
MONOCEROS r.a. = 7h, dec = {°
+ T 810 (3 23067 15 18 2534 20 &6 20« 27 L
MUSCA rz = 120 30m, deg = -I0°
AE O B
NOBMA ra = 16h dec = —30°
508" d kY €
OCTANSra = 2lh, dec = —85°
BCroyoavefn
OPHIUCHUS » r.a. = |7h dec = (7

deyylpwl 61967200 k301 50 44 0 64837 45 o 58 |1 v v 7 68
{0 7Z T4 6985’

QRION = ra = 5h 30m, dec =0

o n eaofal 1116ph 12280 vy 320 (18327 & (1851 gl
18907 1891 v e "o C{IBABT) TN W a B0 py v T4
PAVO 13 = 20h dec = -85

nEC Rk e ba oy

PEG&ET.TE “LE = ESI‘E dec = +2EI"
125 B 418 al33BInAsp P adSirv 082 yyu
P'ERSEIIE + r.a 3h SL‘m. dec = +40°
pd8l1 4By 6y 2dypphiw 28 l08 g ovie 2L 48 54
58 1533
PHOENIX rz = lh dec= —50°
LB e aklipypulvdypd
PICTOR ra = &h, dec = —50°
n* € 18567 [ v 2049 &«
PISCES » r.a = 0h 30m, dec = +15°
FreB o 2027w 33341 b8y BBy vesa
PISCES AUSTRINUS * r.a. = 22h 30m, dec = —-30°
L h ey &n-BT30T =

e Il.lI

Lit
Lup
Lyn
Lyr

Men

Mic

FUPPIS » (Part of Ptolemy's "ARGO NAVIS™) ra = Th 20m, dec = -35° Pup

v 251851 EE-E’.'_ 2666 2740 2748 1 o 29067 2337 2548" R £ 30177 4
3027" o= 30657 30807 084" 30807 11 3113 V313175 p 18 32257 20
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PYXISras = 8h, dec = =307 Byx
235" pave
RETICULUM ra: = 4h, dec = —&{F Ret
K [0 ooe )
SAGITTA » rz. = |5h 30m, dec = -+ 15° Sge
[} &g
SAGITTARIUS * ra, = 18k dec = =307 S0
XWypnbehooz Lorx4d p' vp' p* o 6254 5566 7552 | 61
| EE
SCORPIUS * 1.3, = |Th, dec = —30° _ Sco
pad [ B a w vEOTT o aBl43" THIRE e ' T v 1 BE4ET B
kL B8307
SCULPTOR. r.z. = 0h 30m, dec = -3 8cl
Yhudbaxe
SCUTUM r.a. = 1Bh-30m, dec = =10° Set
Yoo de (R
SERPENS - Ser
- Semens Caput; ra. = 15h 30m, deo = + 107
ol L W L EYG
- SETpEens Cauda ra = 18h dec = —5°
¥ 20500
SEXTANS ra = 10h dec = —5° Sex
VE B
TAURUS - ra = 4h 30m, dec = +20° Tau
oEs 10 D00 20 E3 n 2T %437 12797 4344 11 48 v 578 B3 i &
ITH &0 88 .EI'D‘EE!II. 3115118 T 130136
TELESCOPIUM rz2 = |8h, deg = —&(° Tel
cBBIST Al v
TRIANGULUM = ra, = 2h dec = +30° Tri
430" a I v 12 14
TRIENGULUM AUSTRALE ra = l6h deéc = —65° TrA
£ D l._ N
TUCANAra = 0h. dec = —B5° Tuc
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URSA Mﬂ]{}R* .2 = |1h dec = +55° UMa
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VELA - (Part of Pt_nlem'_;r‘s “ARGO NAVIS") ra = Sh 30m, dec = —30° Vel
;428 o 34457 34':".{" 34871 35917 36147 & » o N 38367 s 40231
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VIRGO * ra = 13h 30m, dec = —§° . Vir
man oy y 4825 ) v 38 pd®yacvgbl asl 0

73 B2 8% 11 & 5382 @ |
39



VOLANS r.a = Bn dec = —70°

LY P OLeEPa

VULPECULA r.a. = 20h, dec = +25°
a [0 1524 2332




el g R____ R & ___§L B} } .} & 1§ } 8 B |} BB B ___ RO —§-8-RB§E__QRLRL___1]/|

L UBE U VI VR T T A TONT T TR U ® w Wb

BRIGHTEST NAMED STARS

Apparent Spectral Co-ordinates

Popular Name Magnitude Type Name ra dec
Acamar 281 AS B Endani 02h 5Bm —407 22
- Double Star 4.42 Al @ Endani 02h 68m —407 22’
fchemar 0:51 B3 o Eridani 0lh 3%m =57 1¢
Achird 344 G0 nCassicpelae 00h 49m or 4g
Acrux 158 BO5 &« Crucis Australi 12h 26m  —B% 00
- Double Star 208 Bl  of Crucis Australi 12h 86m —63° 00
HAcubens 488 A3 waCancn 0Bh 5Bm 11* 81"
Adhafera 344 FO T Leonis 10k 1Tm 23725
Adhara 148 B2 eCamsMajors  0Bh 56m  —28° 57
Agena .63 Bi  pCentaun 140 02m  —B0° 18
Ain 3.54 K0 eTaun 4 25m =11
Aladiar 4,34 B2 nlyrae 19h 14m 397 08
Alamak 214 K3 v Andromedas  02h 02m 427 14"
Al Azsh - please referto Avha
Albal 289 F2 = Saogitar I8h 0Bm —21° 0%
Albal 3.7 Al e Aguamn a0h 48m —0% 30
Albijreo 207 K3  PCygni 19h 30m ar 5o
Aloor 4.4] AE B0 Ursae Majori=s 13k 25m Bz 0g'
Alcyone 286 BT nTaur {3h 48m 247 03"
Al Dhanab 217 ME [ Cruis 22h42m —48° 58"
Aldebaran 0.BE K5  aTaun 04h 35m 167 29’
Alderamin 244 Al  aCeph 2ih 18m 62" 317
Aldhibah 311 BE [ Dracoms 17h 0%m 65" 43
Aldhibain 271 38 Draconis 16h 24m 81" 33
Al Furnd - please refer o Phurad
Algenba 1.58 K0 v Leonis 10h 18m 19 BE°
—Double Star 1.80 GI vy Leonis 10h 18 197 5g'
Algenih 284 BZ X Pegasi 00h 18m I5® 0g°
Algenubi - please refer to Asad Australis
Al Gieda 424 G o Capricorni 40h 18Bm —18° 31"
- Double Star 357 G2  of Capricoriu 20h 1Bm —12° 33’
Algebbah 336 Bl wOnonis 05h 24m —02° 24
Algol 206 B [ Persel 03k OTm 4= 53
Algorak — please refer 1o Algorel
Algore] 2588 BE & Corvi 12h 30m  —157 31"
Alheks 3.00 B2 LTaun {15h 38m a21® 09’
Alhenz 1.83 AD vy Geminorim 0Eh 3Tm l6= 25
Alhes - please refer to Alkes
Alifa 432 A3 L UrssaMmons  |5h 44m T 48
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Aloth .78 A0 eUrsss Majons 12k 583m
Alkaffaipdhing 347 A%  wCed 02h 43m
Alkafzah 37} K0 yUrsseMgions  1lh 46m
Alkaid 1.87 B2 nUrsas Majons 130 47m
Alkahirops 431 Fr  w Bootis [5h 2d4m
Alkes 408 KO aCraterns 115 00n
Alehiba 402 F2 aComi 120 08m
Almagikand Almach - pleass relsr to Alamak
Alnair 1.78 BT oalGnus 22h 0Tm
Alnasr 2:97 K0y Sagittari 18h OEm
Al Nath LEE BI [ Taur C5h 25m
Alnilam i1 B0 ¢ Onpnis 05h 35m
Alnitak 7% 085 ICmonis 0Bh 40m
— Double Star 421 B3 L Crionis 05k 40m
Alnryar 288 Bl  aScomi 16 21m
Alpha Centaun 033 G2 o Centauri l4h 38m
— Double Star 170 Kl of Centauri 14k 38m
Alphard 145 K2 aHydras 08h 2Tm
Alohekia 223 Al o Coronae Borsaliz [6h 34m
Alpherarz — please refer to Sirrah
Alpherg 3.64 GB  nPiscium Olh 3lm
Alphurk 3.83 BZ [ Cephei 21h 29m
Alral 321 Kl v Cephai 23h 3m
Imkis 468 KD oDreconms 18h 32
Al Euil - pleass refer to Alpha Centaurd
Al Rischa 375 A2 aPiscium 02h U2m
Alzall - please relzr o Aliaxs
Alshain 371 e pAgqulss 190 54m
& Suhail al Wazn 224 K4 kVelas 08h 0fm
Aliair 097 AT o Agulze 18h Slm
Al Tari 362 K4 [ Cancri B8k 17m
Altar] 4131 ES i leoms (%h 32m
Althabman 344 BEBE & Acquilae 15h OBm
Aludra 248 B5 nCamisMajoris O0fh 23m
Alula Ausnaliz 379 G0 ZUrsae Majoms 11k 18m
Alula Borealis 348 K3  wlUrsae Magjomis  11f 18m
Alwaid 277 G2 [} Draconis 17h 30m
Al Waszat - please refer to Wasat _
Alya q.06 AS O Serpenus 180 S55m
Alarr 338 F5 = Geminorum 06h 45m
Ancha 416 GE B Aguarn aen 17m
Angetenar 269 M3 1 Endam 03h 20m
Ankaz 2.29 K0 o FPhosncis O0h 25m
Aniares 0.52 MLS o Scorpi 16h 28m
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Areturus (.06 K2 o Booiis 14h 15m 197 18’
Anch 2718 FO vy Virginis 12k 42m —01° 2T
Arkab 383 B8 B Sagittani 15h 23m —44° 28°
Ameb 258 FO o lepons 08 32m —1T 50
f=ad Australis 259 3l e Leoms CSh 45m 23" 51"
Ascella 261 A2 ¢ Sagittari 18h Ogm  —25° 54°
Azollus 405 F? @ Bootis 14h 25m §1° 51
Asellus Ausiralis 394 KO & Canom QBh 45m 1B® Qg
faellus Boreals 4866 Al vy Cancri 08h 43m  21° 28
A=midisks 33 33 EPuppis 07h 48m —24° 52'
Azpidiske - please refer to Turais

At 383 Bl  oPerssi 03h 44m gar 1
Atk 288 Bi TPerssl (2h B4m 31® 53"
Atlas 3.63 B 27 Taun 03k 4%m 247 03
Airia 183 K2  «TrsngubBustsle  1Bn4Tm  —65° 00
Avalr 187 K3 ¢ Cannae (8h 28m =55 2T’
Azslfafage 487 B3 =x!Cygm 2lh 42m BIF 1L
Azha 3.88 Kl mEndam 0Ogh 56m —08* 53
Balen Kaios 373 K2 LCCen OihElm =107 200
Baten Kaitos Shermall 3.56 K2 1 Cei O0h 18m  —06 4%
Beid 404 FZz o Eridam 04h 12m  —06° 50’
Bellamx LE4 B2 v Onons 05h 24m 067 207
Benetnasch - please refer o Alkaig

Bzlelosuss 0.50 M2 o Oronis 0Bh 54m 07" 24
Biham 3.53 A2 O Pegasi Z2h 10m 0" 12
Botein 435 KZ & Anetis 02h 12m 15° 44
Canomus -0.72 F0 o Cannss 06h 24m —5& 41
Capella 0.5 58 o fungse 05h 15m 45° 68’
Castor 158 A5 o Ceminorum 0Th 34m 31% &g’
— Dcukle Star 1.58 Al o Geminorum 07h 34m 3158
(Cehalra) - please refer to Cheleb

Chapn 488 F2 B Cassiopelae 00h 08m s 03
Chara 108 G0 PCasum Venabconom 12h 34m. 41721
Cheleb 2.17 K2 P Cphiucht ITh 43m  04° 3¢
Choo 2.85 B3 oArae 17h 32m. —45° 53"
Chort 334 AZ B Leonis 1lh 14m 157 28"
Cih - please refer to Tsih _

Car Caroli 220 BES of CanimVenshooram 12h 85 3687 25
Cjam 4 57 A0 w Herculis 16h 30m 14° 02"
Dakih 108 K0 P Capricorma 20h 20m —14° 50
Deneb 1,26 A2 «Cygm 20h 41m 45° 13
Denebalched: - please refer 10 Densb al Giedi

Densk al Gied! .87 A5 & Capricorn 2ih4fm —16° 08
Danebela 214 AZ P Lecnis 11h 48m 147 407
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Dhansb 3.0 BB v Grus

Dhensb 2.95 Al T Aguilas
Dphda 208 Kl  pCet
Dschubba 234 BOS O Scorpi
Dubhe 18] K0 o Ursae Majornis
Dziban 458 F§  w Draconis
Czuba — please refer o Dschubba

Edasich 328 K2 1 Dracons
Elsctra 3.10 BE 17 Taur

El Kephrah - please refer to Al Kafzsh
El Nath —please refer o Al Nath

Eliamin 221 K5 v Dracons
Eruf 231 K2 ePegas
Formathaut Lig A2 aPisct Ausmminus
Camma - please refer 1o Alphekka

Garnet Star 408 M2  uCephes
Giansar 154 MC Draconis
Giedi - please refer to Al Gieda

Zienzh 2468 KO e Cyani
Cairtab 239 ElS xEcoroi
Gomelss 291 BT [ Canis Minorz
Craffias 282 BOA  f' Scorpii
- Double Star 492 B2 P Scorpu
Hadar - please refar ta Agena

Hamal 200 EZ2 o fAnehs
Han 257 095 L[ Ophiuchi
Hazzalsh 269 K3 1 Autigae
Hatysa 276 0% 1 Ononis
Heka 339 08k Onoms
Heze 257 A3 L Virginis
Homan 340 BES L Peoasi
Hyadum 363 KOy Taur
Tzar 2.37 K0 e Boons
Jabbah 400 AQBE v Scorpu
Jabhat al Akyah 398 Bl ' Seorpii
Juza 3.15 K2 £ Draconis
Kaus Australis 18] Al ¢ Sagittami
Kaus Borezhs 2.80 K2 i Samam
Kaus Mendionals a1l KZ & Sagittaril
¥=id 4.43 Kl & Endani
Ka=Kouan 268 B2 plum
Karb e =4  1Perse
Khambalia 452 AT R Virginis

Kiffa Australis - please refer to Zubenelgenubi
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19k 05m 13 50
Q0h 43m —18°0%
15h BB —22° 34°
11h 93m  B1® &1
ITh 42m 727 Q&
15h 25m 58" o8
O3h 4dm 2407
1Th BEm  B1° 28
2lh43m 05" 48
22h BTm 297 43
2lh43m  BB° 42
11h-31lm g8® 20°
20h 46m  3F B¢
1Th 4lm =38° 01
Ofh 26m  OF° 1%
16 (Mm  —15° 45
leh Mdm —15° 45
02n 06m b o
l6h 30m —10° 32
Q4h BIm 93 W0
05k 35m —08° 65
05h 35m  QEFBA'
13k 35m —00F 38’
22ndlm 16F 80
04k 20m 15° 38
l4h 44m 2T 0OF
16h 12m —15° 28’
18h 0Tm  —20F 40°
17h 84m oE” 227
18h 22m —34 24
l8h 2Tm —25° 26
|18h 20m =28 50
Odh 18m —07° 3%
Idh B8m  —43° OB’
U2n &4m 52" 46°
idh 1Bm —13 22
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Kiffa Boreshs — please refer 1o Zubenelchemale

Kocab

Koo She
Komephoros
Kraz

Kuardah
Eursa
Liesath

Mzia
Marfak
Marfik
Markah
Markeh
Masym
Mztar
Mebsuia
Megres
Mekbuda
Men
Menkar
Menkarlina
Menkent
Menkib
Merak
Merope
Mesartim
—Doukle Star
Miaplacidus
Minalauva
Mimosa
Minkar
Mintaka

— Double Siar
Mira

Mirach
Mirphak
Mrirzam
Misam
Mizarx

- Double Star
Muliphen
Muscica

204
1.95
278
265
439
279
2.7
388
4.33
282
2.50
248
44]
295
300
331
379
230
254
1.858
217
AD04
237
4 1H
468
4.58
L.BY
338
128
255
223
£.85
210
Z02
180
1,86
380
208
398
4§11
336

ka
Al
]
GS
Fi+G
A3
B2
BY
AT
Al
Ba.5
B2
]
e
e
Al
]
El
MI1.5
A2
AD
o7
Al
BE
A
EE
Al
M3
BO.5
BB

MES

[ Ursae Minoris
8 Velas

P Herculs

B Corvi

E Cephel

[ Eridani

v Scomil

20 Tauri

b Cassiopeias
& Ophiuchi

o Pegasi

k Velas

i Herculis

1 Pegasi

€ Geminarum
& Ursae Majoris
L Ceminorum

o Lt

o Cet

f Aungae

v Centaun

Z Perzel

p Ursae Majoris
23 Tauri

+ Anetis

v Arnetis
 Carnnae

o Vizainis

P Crucis Ausmall
y Corn

& Orionis

& Onons

alet

i Andromedas
o Persal

f Canis Majons
¥ Peras)

{ trsae Majons
L Ursae Majoris
v Canis Majons
o Ursze Majornis

Muthaliah — please refer to Rasslmothallah
MWaos - please refer (0 Sudall Hadar

4h

K

i

l4h 5lm T4 14
0Bh 44m —354° 38
18h 29m 21 32
12h 3dm  —23° 24
22h dm 847 38
05h 0Tm —0B° 08
[7h 30m —3F 14’
03h 46m 247 22°
Clh 1lm 55" 08’
16h 3m 01738
23h (4m & 07"
0%h 22m —54" 56"
17h 31m 287 01"
22h 42m 307 08
OBh 43m 257 09
I2h 16m 6T 08
07h 0dm  20° 34
l4h 42m  —47° 23
03h Qlm 047 O
O5h 58m 44% 51"
12h 4lm —48" 52’
(3h 59m 35747
11h0lm 567 28
03k 46m  2F ET
0lh 54m 18* 187
Qih 54m 157 18
Q2h 13m —€5° 39
12h BBm 03 24
l2h 4Tm —59° 30
12h 33m —23° 18’
05h 3lm —00° 18
B5h 3lm 007 18
02h 18m —03° 03
Olthdgm  35° 3%
(J3h &3m 4a" 4E’
Oeh B2m -1T 517
03h 08m 4471’
130 23m 357 007
13h 23m 55 o0’

Th 0dm —15° 38"
GBh 3bm B0 4%




Nashira J.68 F0 v Capricorn alh 40m
MNekkar 3.50 GE P Bootis 1Zh 02m
MNembus a0 Bi wvFsra 04h 08m
Mihal 2.8l G5 [fLepons {5h 28m
Wunka 212 BES o Sagultarii 18h 54m
MNusakan 3.68 F0 p Coronse Borealis 16h 26m
Okds — please refer to Al Fischa
Phad 244 AT vy lUrsae Majeonzs 11h 83m
Phakt 2.64 BT a«Columbae C5h 38m
Fhekda - please refer io Phad

herkad Major 3.08 A2 rrhrs.ae Mivioris  15h 2im
Phuarad 3.02 B LCemsMapors  08h 20m
Polans 201 FE8 alrse Minornis  02h 15m
Polis 386 BE  uSagittari I8h 14m
Polluoe L1G K0 pCeminorum OTh 44m
Postvarta— please refer to Anich
Praecipus 383 K& 46 Leoniz Minons  10h 53m
Procyon 037 F& waCanisMinoris 07h 38m
Propus 328 M3 n Geminorum 06h 15m
Fana 3.54 K& & Endam 03n 43m
Rasalgeth 3.08 M5 o Herculis 17h 14rm
Eas Athaous 20 A5 aOphiuchi 17h 34m
Rasalmathallah 4] F& o Trhanguli 01h 83m
Raszalag e KZ  uleons 0%h 53m
Feomlus 1.36 BY @ leonis 10h OTm
Rigel 0.08 BE  fOrnoms 08h 14m
Bigel Kent - pleass refer 1o Alpha Cantaun
Hotanev 3.54 F§ B Delphini 20h 3Bm
Ruchbah 287 A5 b Cassiopeize Cih 25m
Frkcbat 3.5 BE o Samttan: i8h 24m
Rutilicus a.81 Gl L Herculs 1Eh 41m
Saak 2.68 GO 1) Bootis 13h 54m
Sahik 24e AZS 7 Ophiuchi 17h 08m
Sadachiba 384 AD vy Aguarni 22h B2m
Sadalban 348 KD uPegasi 280 B0m
Sadalmelik 296 G2 o Aquars 22h 0Bm
Sadalzoud 288 G0 phoguary 21h 3im
Sadatoni FT5 K4 [ Aungee 05hH 02m
Sadr 4.08 F8 v Cyani 20h 22m
Saiph - pleaze refer 1o Heka
Salm 4.60 AS  tPegasi 23h Blm
Sargas 188 FO @& 5corpu 17h 36m
Sarin 314 A3 b6 Herculis 17h 18m
Sceptrum .87 K2 S3Ericanl [HMh 3Em
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1% 50
—at° EM’
89 11
—21% 04’
287 0g'

347 13
0g* 18
22 30
—Q5" 45
147 25"
127 34
25735
267 00’
12° 03"
=07 13"

147 36"
BO° 08
—40r:37
1= a8
1828
— 15" 4%’
-1 33
247 36°
—00F 18
—05" 39
41 0y
4 12°
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—42° B8
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Scheat 327 A2 D Aguarn 22h 5im  —15% 4%
Scheat 242 M23 i Pegas 231 03m 2 5%
Segin 3.38 BZ o (Cassicpelae O0ih Gdm B3 40
Seginus 305 AT v Boons 14h 31m ag" 23
Shauls .60 BlS k3comii |Th 38m 3T 08
Sh=ctr 223 Kl o Casswopsias 0OCh 40m 567 27
Shelisk 345 Bpe [lyas 180 43m 3F 21
Shetatan 2.68 A5 pAnetis O1h-Bdm a0 44
s —143 Al aCamsMaons  06h 44m  — 1B 42
Sirrah 2.08 B9 oAndromedas  (0h 0Bm 20 0
Spica 0.51 Bl aViginis 13h 24m =17 04’
Subra 352 A5 oleonis 0%h 41m Q5% 53
Suhail Hadar 223 05 L Puppls 08h 03m —3% BT
Sulaphat 3.24 Bg  vlyras 1Bh S8m 3= 41
avalooin 371 BS aDelphim 20n 40m 157 55"
SYImE 4.08 F& 1 Virginis 4h 16m =06° 007
Tais 3.0 38 & Dreconis 18k 13m BT° 41
Talita 3.14 A7 1 Ursae Majoris D8k 58m 48 02
Tania Australis 3.08 MO uwUrsse Majoris 10k 22m 41=50
Tanizs Borsalis 345 AZ & Ursae Majoris 10h 17m 4g= 55’
Taraged 267 E3  yAgulae 18h 45m; 107 34
Taygeiz 430 Bt 19 Tauni 03h 45m 24" a8’
Tejat Prior 292 M3 uCeminorum 0Bh B2m aer 31"
Theemini 382 K& v Endam U%h 36m =25 48
Thuan 363 Al o Draconis 140 04m 4" 27
Toliman — please refer to Alphs Centaurt

Taih 247 B3 o Casmcpsiae 00h B6m- 60° 38
Tuarais 2.80 F5  pPuppis 08h 0Tm =24 1%
Turei= 280 B8 (Carinae 08k 1Tm =Bg™ 12
Tyl 283 38 e Draconis 150 48m 1F 18’
Unukalhal 2.65 K2 aSerpents 150 43m 06" 29
Vags 0.04 A0 alyras 18k 346m 2B 458
Vindemismx 285 8 &£ Virginis 13h 01m 117 B3
Wasat 353 F2 o CGeminorum O0Th 20m 217 58
Weal 2.28 K253 €Scorpi 16h 4%3m —34° 167
Wezea 185 Fg 6 CamisMajonis  07Th OBm —26° 227
Wezn 3.18 B2 B Columbae Chholm  —35° 487
Yed Post 324 GE e Ophiuchi 16h 1Bm —04° 48°
Yed Prior g.72 MES b Ophidchi 18h 13m —03"38
Yildun 4,36 Al & lUrsse Mincns:  1Th32m  85° 3%
Zaniah 3.88 A2  mVirgins 18 3%m =007 40"
Zanrsk 498 MO+ Erndam O3n GBm —13" 317
Zavijavs 381 FB B Vogqms 11 5lm Q1= 46"
Zkal 4.80 A3 L Endam 03n 18m  —08" 4%

47



F-F‘_ T R R I R I R I I R R R A T A T R T T en e —— A T W 4 T

TR EEEREEREERRE RN R EE

Zoamia 287 Ad  dLeonis 11h 13m B20F 37
Sabenaloum 329 M4 olibras 15h 04m -85 11
Zubenelchemals 28] BE [ Libra=s 18h 16m -0 1Y’
Zubenelgenubi 515 F3 o Librae 11 50m — 15° 56
— Doulole Smar 215 A2 l‘fu= Libbras 14h 50m —15° 58
Zubenelhakrabl 391 38  vLibrag 18h 36m  —147 47
Brighi Stars wih no popular name; o

1.63 WM& v Crucis 12h 30m =587 01

178 WCE +* Velorum 0Bk 03m —-4T 17
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APPENDIX 2
Trigonometric Functions

Tiy calolate Al and Az from RA and Dec

B Altihide 11 radians

A Azirnuth in radians

o Right Escension in radians
d Day o the Year

B st LEChnation in radizns
GMT ... Grespwich Measn Time

H o e Hopte-Anglein mdiang

T I i Longitude in radians

P st s LatitdE 0 Tadisgns

H = 281799 [ OB57008 o 4+ 1002738 GMT — 17383508 + & — &)
siga = sm b sing + cosdcosdeos H

A — 8510 0© 50 a
cos A= ===
oS @ 005 &

Low precision formula from seclion © of the Astronomical Almanac ussd 1o
calculate the positon of the Sun and hrt, ge 1o determins the pericds of
dayhght and twilighl

Lo, Corrected Mean longitude of the Sun
‘e RO R NI GO | - . 5 arur'—‘l]}
T U s s SRR T . Bchpic lengitude

L= 487116 + 017203 d

LI

o' =-gmin~{ :3518] sm A
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APPENDIX 3
Loading Procedures

A3.]1 Spectrum Cassette Version

The Teaching Program is on Cassette No. | and the Applications Program

is on Cassette Mo 2. Bath programs load and auto run by simply keving
LOAD " " and ENTER

A3.2 Spectrum Microdrive Version

The Teaching and Applicstions Programs are both on a single E.‘artnuge
Inser! the Cariridge in the Microdrive and key WEW ENTER EUN ENTEF
The computer will lnad a program which will ask veu whether you wish to
use the Teaching or Applications Program. Leave the Cartridage in the

Micradrive and follow the instructions which appear on the screen

50



|wwwwumwwwwunnmwmw

Glossary

Absclute Magnitude, the magmmde thar a given siar would appear o
have if 18 was axactly 32.6 hght years away

Altimde, the verticel angle between the line to the horzon and the line
glang which the gbesrver is looking

Apparent Magnitude, the apparext brightness of a star viewed from earth
Asterism, an idennfied g cup of stars within a consiellanon

Astrology, the thaory that the stars and planetz have an cccoult influence
over human :|J.[EI

Astronomy, the science of the study of the 3un, starz and platiets,
Autumnal Equinox, the exac! tims at which the Sun crosses the Celestial
Equater from north 1o south, This occours once per year in Ssptember,
Azimuth, the horizontsl angie between the line running due north and the
hine: along which the cheerver g looking, measured in & clockwise
direction

Celestial Equator, the line around the Celestial Sphere direcitly sbove the
Earth’'s Equater,

Celestial Meridian, the Great Circle on the Celestial Sphere passing
throuch the cbhasryer s Zenith and the Celestial Poles. [I i= the line running
from morth o south over the obssrver's head

Celestial Poles, the paints on the Celestial Sphere directly above the
Earth's north ang south Poles

Celestial Sphere. an imaginary sphere which surrounds the Earih
Circumpolar Star, & star which remaing permanently above the horizon
with respect to the chserver's position.

Constellation, & named group of sfers, freguently having mytholomcal
sgnificanos

Co-crdinates. a method of defining the poziton of an chiset in & unigqus
way In astro 'Lm: , The normial co-drdinate system defines 1the position of
an object in :erms of 1tz Right Ascension and Declination

Culmination for & star 13 the nme at which that siar crosses the chservers
Celestial Meridian

Day normally means Selar Day, but alsc refer to Sidereal Day
Declination, he anguiar distance of an object from the Celestial Equator
equvalent 1o Latitude on the Earth's surface

Equamr "run Iine arpund the earth which s equidistant from the norih and

Equmr:rx - refzr o Autumnal Equinox and Vernal Equinox,

Great Circle 15 2 circle on the surface of a sphers which divides the
sphere into Two equal halves On the Earth, the Equator and all lines of
Lengitude are graat circles

Greenwich Mean Time, the wmne =1 Gresnwich, celovlated by the positicn
of the Sun: Also known ss Universal Time

-
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Greenwich Meridian, the line of Longitude passing through Gresnwich
from which &l other lines of longitude are measured

Latitude: of & position on the Earth's surface 15 the angular distance
between the Equator and that position.

Light Year, 5880 000,000,000 miles. the distance travelled by lighl.in a Year.
Longitude, of & position on the Barth’s surface is the angular distance
between the Gresnwich Meridian and that posinon.

Magmitude, & qguantitative measure of the bnghtness of a star

Poles, are the northern and southemn peints of the axiz upon which the
Earth gpuns,

Prime Meridian, refsr o Greenwich Meridian

Sidereal Day. is the length of time betwssn two successive culminations
of any given star

Solar Day. is the length of time between two successive culminations of
the Sun (the Sun culminaies at noon),

Spring Equinex, refer o Vernal Equinox

Universal Time, refer to Greenwich Mean Time

Vernal Equinex, the exact time al which the Sun crosses the Celestial
Eeuator from south 1o north. This occurs once per year m March

Year the tume take for the Earih to acircle the Sun once,

Zenith, the point in the sky directly above the observer

Zodiac, the series of twelve constellations in front af which the Sun passes
during the ye=ar
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Grear Circle, 5l
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Mean Time
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Homzen Plot, 27
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