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FOREWORD 

One of the most enjoyable aspects of working in a planetarium is 
the daily contact with astronomy students of all ages. There's something 
magical about the domed environment; people walk in with a sense of 
wonder -- they challenge us to amaze and mystify them, and teach them 
something about the universe. No other venue in the world allows us as I 

science educators to become showpeopJe -- to take control of our 
environment -- and take our audiences to the faraway realms of stars 
and planets and galaxies. Whether we are lecturing about such fantastic 
things as black holes and quasars, or something as "everyday mundane" 
as the Sun's path through the sky, teaching folks about the universe 
requires diligence, intelligence, and knowledge. Dh yes -- it also 
requires a sense of humor -- and the ability to bring bits of scientific fact 
alive for each member of the audience. 

This book is a compendium of the writing and illustration skills of 
one man -- Pennsylvania planetarian Dr. George Reed, of Spitz, Inc., 
and West Chester University. Reprinted within are astronomy lessons 
and daily newspaper columns written by George over the past decade. 
They are humorous, insightful and -- shhhhh!JJ -- educational! And, they 
are printed here for you to use in your classrooms and planetaria. 

The International Planetarium Society is pleased to present 
Naked i Astronomy to its members, as the latest in what we hope will be 
a long line of astronomy and planetarium-oriented publications. 

We'd like to extend special thanks to Dr. George Reed; Spitz, 
Inc.; West Chester University; and the West Chester Daily News for the 
opportunity to make this outstanding publication available. 

Enjoy! 

Carolyn Collins Petersen 
IPS Publications Coordinator 
December, 1988 



PREFACE 
If you are revisiting Naked i Astronomy, it is because you have seen the 
1976 textbook version of Naked i Astronomy. Or, it is because you are 
familiar with the Naked i Astronomy newspaper column that has been a 
weekly feature of the Daily Local News since 1976. If neither is the 
case, welcome to the universe beyond the earth that lies within reach of 
your eyes. This book is an invitation to become aware of naked eye 
celestial phenomena because of the intrinsic esthetic value that the 
phenomena has to offer and also because so much of our cultural 
inheritance has been influenced by our ancestors' attempts to interpret 
this phenomenon. 

George Reed 
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CHAPTER ONE 

The Celestial Sphere 
If you take the opportunity to view the clear evening sky in some dark surroundings, away from the light and air 

. pollution of civilization, you will find yourself face to face with the pieces of a puzzle that we call the universe. You will 
see an art form that has inspired the mind of man regardless of his race, creed, national origin or place in time. You will 
see a theatrical production of seemingly unlimited engagement. You may also be forced to seriously communicate with 
that entity that we have labeled as "self, It for it is when we are faced with the vastness and timelessness of the universe 
that we come to see the insignificance and temporalness of the individual. You will also see the future. Man is on hi:: 
way to the. stars. 

If you take the opportunity to view the clear evening sky in reasonably dark surroundings, you will no doubt notice 
many stars of varying brightness. You might assume that the brighter stars are relatively close to you and the fainter stars 
are more distant. A closer inspection will reveal that it is impossible to visually discern any differences in their 
distances, in fact all the stars appear to be at the same distance from you or any observer on the earth. All terrestrial 
observers appear to be in the center of a large celestial (heavenly) sphere that is cut off from further observation by the 
observer's apparent horizon. Thus we can see only one half of this apparent sphere at anyone time. 

Today we know that the stars are really at varying distances from the earth and that the night celestial sphere is only 
an apparent sphere that seems to have the stars fixed upon it. The concept of a celestial sphere. however, is still useful in 
understanding and demonstrating the motions of stars and other celestial objects as viewed by a terrestrial observer. 

We can define the celestial sphere as an apparent sphere, surrounding a central earth, upon which the stars appear to 
be fixed. The celestial sphere is today a useful astronomical concept that does not exist in physical reality. It provides a 
certain amount of conceptual economy in dealing with appearances. 

The myriad stars seen in the evening sky present an endless possibility of convenient groupings. Somewhere in the 
history of man, the brighter stars came to be named and certain large groups of stars also came to be identified by a 
particular name. These groups of stars are called constellations. The grouping of stars into constellations is a purely 
arbitrary process. The origin of most of the constellations and their names has been lost in antiquity. Each constellation 
figure has been given a name that can usually be associated with some ancient myth. some animal, or common object, 
however some figures are without any recognizable pattern. Some names are old because the Greeks and western 
civilization adopted many of the earlier Babylonian constellation forms and names. Some constellations are 
comparatively recent because many new constellations were named during and after the discovery voyages to the 
southern hemisphere. 

Astronomers have continued to use the old constellation names and by international agreement have set definite 
houndaries for each constellation. In ancient times constellation stars were confined within the outlines of the forms that 
they were supposed to represent. Many stars were not identified with a particular constellation. In 1930 the International 
Astronomical Union defined 88 official constellatio'ns by adopting standard c'onstellation boundary lines that were 
outside and entirely independent of the constellation figures. The celestial sphere is now divided into 88 constellations 
that contain all the stars. }'he study of constellations is of no special importance in astronomy and belongs more in the 
study of mythology. 

Observations of the celestial sphere that are extended over a period of several hours will show that the celestial 
sphere appears to change its position with respect to the observer's horizon. The celestial sphere appears to move from 
east to west with respect to the horizon. This causes the stars and constellations to appear to rise in the east and set in the 
west. When looking south the apparent motion of the stars will be in the fonn of an arc produced by an apparent 
clockwise motion of the celestial sphere from east to west. When looking north, the apparent motion of the stars will be 
in the form of a complete circle or arc that is produced by an apparent counterclockwise motion of the celestial sphere 
from east to west. 

The apparent east to west motion of the celestial sphere is referred to as its diurnal or daily motion. It was thought 
to be a true motion to the phiJosophers and astronomers of antiquity. A serious belief in a true motion of a celestial 
sphere extended from antiquity to the seventeenth century. The longevity of this concept will be easy to understand if 
YO'u spend some uninterrupted hours observing the night sky. Your senses and intuition will tell you that you are . 

. stationary and that the sky is moving. The opposite is true. The apparent motion of the celestial sphere is a reflection of 
the earth's rotational motion. 
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Figure 1. The earth rotates from west to east. 

The earth rotates counterclockwise, west to east as seen from an observation point above the north pole and looking 
down at the earth. To a moving terrestrial observer, who easily imagines himself at rest, the celestial sphere will appear 
to be moving in the opposite direction from east to west. The west to east motion of the earth is reflected in the apparent 
east to west motion of the celestial sphere. 

Cc.:sstial sphere 

Moving earth 
observer 

Celestial sphere 

Figure 2. Reflected motion of the earth. 
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The earth rotates counterclockwise 3600
• with respect to the direction of a given star on the celestial sphere. in 23 

hours. 56 minutes and 4 seconds (23 h56m04s). The celestial sphere will therefore appear to rotate 3600
• by reflected 

motion. with respect to a fixed earth reference such as the observer's meridian, in 23 hours,. 56 minutes and 4 seconds. 
The observer's meridian is part of a great circle which intersects the horizon at due north, passes through the observer's 
zenith and intersects the horizon again at due south. The 360° apparent rotational period of the celestial sphere is 3 
minutes and 56 seconds shorter than the 24 hour solar or civil day. The celestial sphere will therefore appear to rotate 
slig,htly more than 360° in one solar day. The apparenc 360° rotation of the celestial sphere in 23 hours, 56 minutes and 4 
seconds is the period of the diurnal (daily) motion of the celestial sphere. 

The apparent 3600 rotation of the celestial sphere in 23 hours, 56 minutes and 4 seconds is referred to as a sidereal 
day. The sidereal day is the time required for two successive meridian crossings of the sam'e star. The 3 minute and 56 
second difference between the sidereal day and the mean solar day causes the phenomena of the seasonal constellations. ' 

, Since the mean solar day is 3m56s longer than the sidereal day, the celestial sphere will appear to move 
approximately 361 0 in a 24h , 'mean solar day. This means that if the sky is observed at a co~stant. time e~ch night, of 
(for instance, 8:00 P.M.), the stars will be approximately 1° further to the west each succeSSIve mght. ~fter a ~ert.~ 
30 days 'the stars and constellations will appear to have • 'drifted westward" by 30 degrees. A constellation that IS nsmg 
in the east, at 8:00 P.M., in the fall, will, a half year later (l80 days = 180°), be setting in the west at 8:00 P.M. 
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The earth's axis of rotation passes through the terrestrial nOl1h and south poles. When the terrestrial axis is 
extended to intersect the cdestial sphere, it does so :.It points that have been labeled Pn and Ps. Pn, pronounced "P 
sub-n", is the position of the apparent rotational axis of the celestial sphere in the celestial northern hemisphere. Ps, 

pronounced .. P sub-s", is the position of the apparent rotational axis of the celestial sphere in the celestial southern 
hemisphere. 

Celestial sphere 

I 
I 

An extension of the 
Earth's axis will 

in tersect the celestial 
sphere at Pn and Ps' 

Figure 3. Terrestrial and celestial poles. 

The position of P n on the celestial sphere is approximately 3/40 away from the star Polaris, the Pole Star. Since the 
celestial sphere appears to rotate, counterclockwise, around the Pn point, it will also appear to rotate around the nearby 
star Polaris. The rotational movement of Polaris, in a circle of radius 3/40

, will make it appear to stay in the same 
position above the true north direction of the observer's horizon. Since Polaris is always found in the true north direction 
it has come to be known as the" North Star." 

The altitude of the appare~t rotational axis, P n. above the true north direction of the observer's horizon is equal to the 
geocentric latitude of the observer. 

The stars and constellations that can be seen, when the celestial sphere is observed in the direction of the north 
point on the horizon, can be divided into two groups for terrestrial observers at mid·latitudes. Circumpolar stars and 
constellations are those seen, for a particular terrestrial observer, whenever the skies are clear. They are seen at anytime 
of night, on any night of the year. They could even be seen in the daytime if the light of the sun did not make them 
indistinguishable from the bright sky. Circumpolar stars and constellations are located between the apparent celestial 
pole and a circle with an angular radius equal to the altitude of the apparent celestial pole. In mid-northern latitudes, the 
Big Dipper (Ursa Major-Big Bear) is probably the best known and most easily recognized of the circumpolar 
constellations. The other circumpolar constellations, for mid-latitudes, include the equally famous Little Dipper (Ursa 
Minor-Little Bear), Cassiopeia The Queen, Cepheus the King and Draco the Dragon. 

Noncircumpolar stars and constellations are those that are blocked from view by the observer's horizon. These are 
slars and constellations that appear to rise in the east and set in the west because of the reflected motion of the earth's 
rotation. 

The relative number of circumpolar stars that an observer can see is a function of latitude. The relative area of the 
celestial sphere that an observer can see, and the rising and setting angles of the stars are also a function of latitud,e. 

The celestial equator is a great circle on the celestial sphere that is at all places 90
0 

away from the P n and ~s celestIal 
pole positions. The celestial equator is actually a projection of the terrestrial equator on to t~e apparent c~l~st1aJ sphere. 
It divides the celestial sphere into two hemispheres in exactly the same way that the terrestnal equator dIVides the earth 
into a northern and southern hemisphere. A knowledge of the altitude of the celestial equator'at the observer's meridian 
allows u determination of the relative area of the celestial sphere that the observer can see and a determination of the 
rising and setting angles of the stars. 
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Figure 4. Circumpolar stars for 40CY north latitude. 

An observer ~t 400 north latitude will hav\! the Pn point on the meridian at an altitude of 40° above the northern 
horizon. The celestial equator will extend from dUI:! east to due \-vest and cross the observer's meridian at J position 90° 
away from the P n position or 500 above the southern horizon as shown in Figure 5 
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Figure 5. The stars at latitude 40° north. 

4 

area 

40° 

1. North 



The stars at latitude 40° north will appear to rise in the east at an angle of 50° to the south. The stars will appear to 
move along arcs that are parallel to the pl~ne of the celestial equator at latitude 40° north. Figure 5 illustrates 

. the apparent motion of the stars at latitude 40° north. . 
The Ps point will now be 40° below the observer's southern horizon. The stars and constellations that are found 

within a circle of radius 40° from Ps will not be visible to the observer at 40° north latitude. 

~hose sta,rs and constellations that lie within 40° of the P
n 

position will never disappear below the northern horizon 
and will theretore be circumpolar [th·· I . d . ' . . . a IS atltu e. Ursa Minor, Ursa MaJOr, Cepheus. CaSSIOpeIa. Draco the Dragon and 
the large but famI and less well known constellation Camelopardalis. ~ill ali be circumpolar at latitude 40° north. 

It can be seen that se\'eral geocentric obser\'ations are a funl'tion nf the, latituck of the obsaver. It has been shown 
that as a terrestrial observer moves from the equator (latitude 0°) to the North Pole (latitude 90°:'-1): 

1. The altitudl.! of Pn above the northern horizon point will increase numerically from 0° at the equator to 90° at 

the North Pole. 
2. The altitude of thl.! intersection llf the celestial equat()r and the observer's meridian ,viII decrease numerically 

from 90° at the equator to UC 
at the :-";orth Pnle. 

3. The rising and setting angles of the stars with respect to the observer's apparent horizon , .... ill decrease 
numerically from 90° at the equator to 0° at the ~orth Pole. The stars at each latitude will appear to move from 
east to west through an an.: that is paralkl tn the plane of the celestial equator at that latitude. 

-L The position of the P, p()inl \\ ill 11100'e from the place where the meridian intersects the southern horizon 
(equator) to a position at the nadir. which is the place on the meridian that is directly below the observer 
(North Pole). This will cause the number of stars and constellations. on the celestial sphere that are 
observable, at some time, to decrease from the stars of the entire celestial sphere to just the stars of the 
nonhern hemisphere of the celestial sphere. 

5. The change in the altitude of Pn from 0° at the equator to 90° at the North Pole will cause the number of 
circumpolar stars and constellations to increase from no circumpolar stars at the equator to the point at the 
Nonh Pole where all the stars and constellations that are visible are also circumpolar. 

Observations from the terrestrial southern hemisphere will duplicate those from the terrestrial northern hemisphere 
with few exceptions other than changes in the terms. In the southern hemisphere, Ps will serve the same function that Pn 

serves in the northern hemisphere. Circumpolar stars will be seen moving clockwise above the south point of the 
observer's horizon; seasonal constellations will be seen moving counterclockwise toward the north of the observer's 
horizon and the stars will rise and set at an angle toward the north. 

The brighter stars within a given constellation are usually identified by a proper name. A system of 
identification that is based upon the relative brightnes~ of the stars within a constellation is also used. This second 
system uses the Greek alphabet to rank the stars. The brightest star in the constellation is called" alpha" . the second 
brightest star ·'beta", the third" gamma". and so on through the 24 letters of the GreeK alphabet. After the GreeK 
alphabet is exhausted the letters of the Roman alphabet are used. In order to distin~uish the alpha st:.lr of one 
constellation from the alpha star of another constellation, the Latin possessive of the constellation name j~ added. One 
unfortunate eXi..'l!ption to (hi~ rule is the (a~e ot Ursa ~1aJor. which i~ undoubtedly the most re~ognized constellation in 
the northern hemisphere of the celestial sphere. In this constellation the stars were listed in a sequential order that ends at 
the tip of the handle. 

URSA MINOR 

a 
., 0 '. 

~ 
..::< jJ, 

£: /oJ ;," '_ ..-- --, ","") 
\ " -7? 

Rule-by brightness 

URSA ~tAJOR 

Exception-sequen tial 

figure 6 The designation of stars by brightness and constellation. 
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Table \ I ists the letters uf {he Greek alphabet Figure 6 illustrates the norrpal star identification method that is used 
on star maps. Figure 6' also illustrates the Ursa :vtaj?r exception. Appendix 1 lists the 88 International Astronomical 
Cnion I.:unslellation:-.. their Latin genitives and meunIngs. 

TABLE 1. 
The Greek Alphabet 

Alpha Iota L Rho p a 
Beta f3 Kappa K Sigma (j 

Gamma 'Y Lambda "- Tau T 

Delta 5 ~1u J-L Upsilon v 

Epsilon e Nu IJ Phi cb 

Zeta ~ Xi g Chi X 
Eta YJ Omicron 0 Psi l1J 

Theta H Pi ii Omega w 

The different brightnesses of the stars allows the stars to be compared and classified without a km.)wledge or 
consideration of what they are or the mechanism by which their light is produced. An apparent magnitude system. which 
classifies stan; according to their brightncs.~. originated in the 4th century B. C. and is still in use today. In this system 
the stars are divided into "magnitudes" according to their apparent hrightness as seen from the earth. A magnitude is a 
numerical value that is assigned to a star in order to place it in its proper position on a number line with respect to the. 
apparent brightness of the other stars. The proper designation for an apparent visual magnitude is mv' In the apparent 
magnitude system, the lower the numerical value assigned to the star, the brighter the star. Sirius, which is the brightest 
nighttime star in the sky, is so much brighter then the other stars that it had to be assigned a negative number. 

In general practice, all the bright stars with values that are smaller than + 1.5 are referred to as first magnitude stars. 
Stars whose numerical values lie between + 1.5 and +2.5, in other words those stars centered around +2.0, are referred 
to as second magnitude stars. Those stars whose numerical values lie between +2.5 and +3.5 are referred to as third 
magnitude stars. When astronomers refer to a star as having a "lower" magnitude they are referring to the fact that it 'is a 
fainter star. even though it will have a higher numerical value. 

The apparent visual magnitude system was derived for use with the stars but it can be applied to other astronomical 
objects as well. The brightest objects on the upper end of the number line are of course the sun. at apparent magnitude· 
- 26. 7. and the full moon at apparent magnitude -12.6. The planet Venus can reach an apparent magnitude as bright as 
-4.4. In fact, all of the planets visible to the naked eye, with the exception of Saturn. can at some point appear brighter 
than the brightest star, Sirius. The maximum apparent magnitude for Saturn is equal to +0.4. 

The lower limit of naked eye visibility is found in sixth magnitude stars. The quality of the night sky for observing. 
or what is called the astronomical "transparency" of the night sky, can be described by the faintest star visible in terms 
of apparent visual magnitude. The transparency of the night sky will be dependent upon the location of the observer, the 
phase of the moon, and the atmospheric conditions. More stars are visible in a rural area than in an urban area because 
the light and smog produced by a high population densicy will increase the sky brightness to the point where the faint 
stars Can not be seen. It has been estimated that between 5000 and 6000 stars are bright enough to be seen with the naked 
eye. 

1)e apparent magnitude scale is funher complicated by the fact that it is an arithmetic progression (Le. 1, 2, 3, 
4 ... ) that is associated with a psycho-physical response that is a geometric progression (Le. 2,4, 8, 16, ... ). What we 
call a 5 magnitude difference in brightness. ou'r eyes see as a ratio of 100 in brightness. The eye responds to ratios of 
brightness rather than differences in brightness A 1.0 magnitude star is therefore 100 times brighter than a 6.0 
magnitude star, a 2.5 magnitude star is 100 times brighter than a 7.5 magnitude star and so on. The five magnitude ratio 
is equal to a certain number multiplied by itself five times since it represents a magnitude difference of 5. This number. 
the fifth root of 100 or 2.512, is the ratio of brightness for anyone magnitude difference. A 1.0 magnitude star is 
therefore 2.512 times brighter than a 2.0 magnitude star, a 2.0 magnitude star is 2.512 times brighter. than a 3.6 
magnitude star and so on. Table 2' lists the ratio of brightness that corresponds to different apparent magnitude 
differences. 
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Sirius 

TABLE 2 
Apparent ~tagnitude Difference Ratios 

\'iagniluJt! Difference R:.Hio ()f Brightness 

I . () 2.512 ( 2.512)1 
J .5 4.0 ( 2.512)1.:) 
2.0 6.3 ( 2.512)2 
2.5 10.0 (2.512):!·;; 

.1.0 15.8 (2.512r1 

3.5 25.1 (2.512fu 
~ 0 39.8 (2.512)·t 

.+.5 63.1 f2.5 J 2)4.5 

5.0 100.0 (2.512)·1 

5.5 J 58.5 (2.512):)··~ 

6.0 251.0 (2.512)6 

6.5 398.2 (2.512)6.5 

7.0 631.0 (2.512)7 

7.5 1000.0 (2.512)7..i 

TABLE 3 
Apparent Magnitudes of Selected Stars 

Slar Name Designation Apparent Magnitude 

Sirius Q' Canis Majoris -1.42 
Arcturus Q' Bo()tis -0.06 
Vega Q' Lyrac +0.04 
Betelgeuse Q' Orionis +0.41 
Pollux (3 Gcminorum + 1.16 
Polaris a L1rsac Minoris +I.<:JLJ 

Betelgeuse 

Bellatrix M eissa 8 Orionis 

first magnitude 
slars 

Saiph 

stars stars 

Figure 7. 
Apparent Visual Magnitude (m\) Scale 
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TABLE 4 
Total Stars on Celestial Sphere as a Function of Apparent Magnitude 

Magnitude of Faintest Approximate Number of Stars 
Star Visible Visible on Entire Celestial 

Sphere 

0-1 10 
1-2 30 
2-3 90 
3-4 265 
4·5 915 
5·6 2400 

A more inconspicuous difference ~tween the stars can be seen after a closer inspection of the light that we receive 
from them. Stars have color propenies. Betelgeuse has a distinct reddish appearance. Rigel looks bluish in color. Sirius 
is white and the sun is yelJow. The different colors are the result of the different surface temperatures of the stars. The 
surface temperature of a star determines the distribution of the energy that it radiates and ultimately how our eyes 
respond to that distribution. 

Light is radiant energy. It can be imagined as energy waves moving out from a star at a speed of 186,000 miles per 
second. The distance between the waves is called the wavelength. (A, lambda) of the radiation. The light emitted by the 
star comes in a wide continuous band of wavelengths called a spectrum. These wavelengths range from millionths of a 
centimeter at the short wavelength end of the total spectrum to meter long wavelengths at the long wavelength end of the 
spectrum. Our eye is sensitive to only a small range of wavelengths of the total emitted by a star. This range is called the 
optical spectrum or light. The optical spectrum includes the wavelengths from 0.00004 centimeters to 0.00007 
centimeters. In order to avoid all the zeros to the right of the decimal point, a unit called an Angstrom (A) has been 
invented. One Ang.strom unit. is equal to 0.0000000 1 or ] 0-1l centimeters. In Angstrom units, the optical spectrum 
extends from 4000A to 7000A. 

The different wavelengths of light interact with our eyes to produce different colors. Light that consists 
predominantly of wavelengths centered near,7000A will cause the sensation of red. Light that consists predominantl~ 
of wavelengths centered near 4500A will cause the sensation of blue. The wavelengths between 7000..\ and 4S00A 
produce the sensations of orange, yellow and green. The color viol.et is produced by wavelengths shorter than 4sooA. 
Radiant energy of wavelengths longer than those at the red end of the optical spectrum, called infrared. while they can 
not be seen, can be felt as heat by your skin. Invisible radiant energy of wavelengths shorter than those at the violet end 
of the optical spectrum, calle~ ultraviolet, can be felt in their after effects as sunburn. The majority of the energy 
radiated towards the earth by a star is never received at the surface. It is either absorbed or reflected by the earth's 
atmosphere. 

The rela·tive amount of energy that a star radiates at each wavelength will determine which wavelengths are 
dominant and therefore the color of the star. The relative amount of energy that a star radiates at each wavelength is. 
determined by the star's surface temperature. The color of a star can now be seen as an indication of its temperat.u~~. 

A star like Betelgeuse, which has a surface temperature of approximately 3100 OK, will peak in the infrared part of 
the spectrum. The curve will slope from a higher energy at the red end of the optical spectrum to a lower energy at the 
blue end of the spectrum. Since we are receiving predominantly wavelengths in the red end of the optical spectrum, 
Betelgeuse will appear red. A reddish color indicates a star of relatively low surface temperature. 

The surface temperature of the sun is approximately 5800oK. The radiation curve for the sun will peak near 5000A. 
Since the sun has a higher surlace temperature than Betelgeuse, the peak of its radiation curve will be at a shorter 
wavelength. The sun appears yellow because it is radiating most strongly in that part of the spectrum. 

Sirius has a surface temperature of approximately 1O,00(tK. The radiation curve now peaks in the ultraviolet. No 
particular part of the optical spectrum will be dominant in the light that we receive from Sirius and the star will appear to 
be white. . 

A star like Rigel has a surface temperature of approximately 12.000oK and peaks in the far ultraviolet region. The 
curve will slope in the optical spectrum in the opposite direction to that of Betelgeuse. It will slope from a higher energy 
at the blue end of the spectrum to a lower energy at the red end of the spectrum. The excessive amount of blue light ' 
received will cause the star to appear to have a bluish color. A bluish color indicates a star of relatively bigh surface 
temperature. 

It would seem from this explanation that we should see stars in the sky that match all of the colors of the rainbow. A 
close inspection of the night sky shows that this is not so. Some of the colors of the optical spectrUm, such as orange, 
green and violet, are confined to relatively small bands of wavelengths. A star whose radiation curve peaks in these 
wavelengths does not produce enough of that color to dominate the total light from the star. The stars in the night sky are 
only seen as white or in shades of red, yellow and blue. 



NOTES 
















































































































































































































































































































































	43050.pdf
	43051.pdf
	43052.pdf
	43053.pdf
	43054.pdf
	43055.pdf
	43056.pdf
	43057.pdf
	43058.pdf
	43059.pdf
	43060.pdf
	43061.pdf
	43062.pdf
	43063.pdf
	43064.pdf
	43065.pdf
	43066.pdf
	43067.pdf
	43068.pdf



