
N THE popular mind no star is more deserving of the 
appellation “ fixed” than the polar star. We are told 
that the sailor steers his ship, and the explorer finds 
his way, by the aid of this celestial beacon. It is 
always in the same place, day and night, summer and 
winter, for it knows neither diurnal or annual motion. 
And its brilliancy also is so invariable that one of 
the foremost astronomers of the country does not hes
itate to say that “ it is perhaps the star in all the sky 

of whose constancy in light we may be most certain. ’ ’
Shakespeare makes Caesar say:

‘ ‘ But I am constant as the northern star,
Of whose true-fixed and resting quality 
There is no fellow in the firmament.
The skies are painted with unnumbered sparks,
They are all fire, and everyone doth shine;
But there ’s but one in all doth hold his place. ’ ’

However, in spite of the universal persuasion concerning the 
immobility and invariability of the polar star, facts have been 
brought to light which force us reluctantly to relinquish one by 
one all our conceptions regarding this star. Modern science 
declares it to be neither immovable nor invariable. Let us ex
amine the evidence.

The immovability of the polar star is due entirely to its 
position. It is situated at that point of the celestial sphere in 
which the latter is pierced by the earth’s axis, or in less technical
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language it is directly overhead to an observer at the earth’s 
north pole. This is the position the unaided eye would give this 
star. Instrumental observation, however, shows that Polaris is 
not exactly at the pole, but about a degree and a sixth away from 
it. It is therefore not even diumally immovable, but revolves 
every twenty-four hours in a circle about the true pole as every 
other star does except that the circle it moves in is very small. 
For this reason its apparent speed across the field of view of a 
fixed telescope is extremely slow, so much so that when this field 
of view is not provided with wires or threads, several minutes 
of observation would not detect any motion.

Spherical astronomy treats the heavens like a sphere, and 
therefore the diurnal motion of stars is exactly the same as the 
diurnal motion of points on the earth’s surface or on a globe. 
When we turn a globe about its axis, we see that while the 
angular velocity of all points is necessarily the same, the linear 
speed, miles per hour, or inches per second, is greater the farther 
they are from the axis or the nearer they are to the equator.

In the Creighton Observatory transit there is a system of 
spider lines a hundredth of an inch apart. An equatorial star 
runs the interval in three and a half seconds, but Polaris is fifty 
times slower and requires very nearly three minutes. On ac
count of this slow motion it remains in the field of view more 
than an hour, and is therefore seen without much difficulty in a 
clear sky at any hour of the day or night. It is interesting to 
watch this star remain behind the spider line for several seconds, 
and even sometimes, because of the lateral refraction of light 
in our atmosphere, to cross the same wire three times instead 
of only once, actually going backward and recrossing the wire 
after its first transit, and then passing it a third time. This 
is a good illustration of the practical difficulties of measurement 
that often beset an astronomer.

It may also be of interest to note that while Polaris is so 
near the true pole, and for that reason of inestimable benefit to 
all observers that use small or portable instruments, it is not, 
however, the nearest star to the pole, since the American Ehpe- 
meris gives at least two seventh magnitude stars that are closer 
and fit for instrumental use.
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The polar star is subject also to a secular variation, called 
precession and nutation, in consequence of which it is getting 
nearer to the true pole, or rather we should say the pole is get
ting nearer to it. This has been going on for a long time, for 
centuries, in fact. The true pole is moving in a small circle 
about the pole of the ecliptic, that is that point of a diameter 
through which a perpendicular to the plane of the earth’s orbit 
instead of to the plane of its equator. It will require 25,000 
years for the true pole to run the circumference of this circle. 
It will be nearest to our present pole star in about the year 
2100, then it will move away, and after some centuries the star 
must lose its appellation and be known only as Alpha Ursae 
Minoris.

The motion just mentioned is, however, not in a perfect 
circle, but very nearly so. Its variations are well known to 
astronomers.

As if all these different movements were not sufficiently 
involved, astronomers have discovered another complication. All
the motions of the polar star which have been mentioned are 
occasioned by the relation of the earth on its axis and the shift
ing of this axis on the celestial sphere. Now it has been dis
covered that this axis shifts within the earth itself in a manner 
explained in the first issue of The Creighton Chronicle, Volume 
I, Number 1, October, 1909. The consequence is that the dis
tances of places on earth from what a mathematician would call 
the instantaneous pole are constantly changing; within such nar
row limits, however, that they do not exceed sixty feet. This 
means a variation of latitude, and as a further consequence a 
change in the apparent positions of all stars, the polar star in
cluded.

We are not yet at the end of this catalogue of motions to 
which the polar star is subject. All those described so far are 
due to the motions of the earth’s axis, and not to the star itself. 
To these apparent motions we must now add the true ones. They 
are of two kinds. First, Polaris is a double star, its companions 
being of the ninth magnitude, while it itself is of the second. 
Both stars are therefore obliged to move about their common
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center of gravity. This causes a small lateral shift of both 
stars.

The second is a motion directly towards or away from the 
earth as the spectroscope shows. We now come to the second 
part of this paper, the variability of the light of the polar star. 
This discovery was first made by Dr. Hertzsprung and occa
sioned astronomers a somewhat painful surprise, since in the 
world-renowned Harvard College Photometry this star had al
ways been the standard of reference. The extremely slow di
urnal motion of Polaris enabled the Harvard observers to keep 
one telescope fixed upon it, while a second one was directed to an 
other star whose brightness was to be determined. Both tele
scopes were placed horizontally facing the east, and provided 
with inclined mirrors outside their object glasses. While one ob
server set one mirror upon a star about to cross the meridian, a 
second observer saw the image of this star alongside that of 
Polaris in the same field of view, and by turning what opticians 
call a Nicol prisin, he could find four positions in which the light 
of both stars was exactly equal. The first observer noted these 
positions so that the second one could keep his eye at the tele
scopes.

Another method employed at Harvard by Edward S. King 
(Popular Astronomy for October) consisted “ in photographing 
ten to twenty stars with Polaris on the same plate, at such foci 
that all the images should be of nearly equal density. A few 
extra images of Polalki, made at other foci, so that some images 
would be darker an^fcthers fainter than the average for the 
plate, gave an accura^Bcale of magnitudes.”

With their inborSor acquired scientific acumen the Har
vard observers had taken the precaution to use as their ultimate 
standard of reference not Polaris alone, but a large body of 
stars, although they had no reason to suspect that Polaris was 
variable. By thus correcting for possible errors of observa
tion, they providentially eliminated a real source of error. For 
this reason the discovery of the variability of their standard 
star did not cause them any alarm, and years and years of valu
able work called for no correction whatever. The variations of
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the polar star are confined to about one-sixth of a magnitude, 
and are nearly equal to the difference in brightness of the fyo 
lower stars in the bowl of the Big Dipper. Let the reader c a 
clear night try to see whether he can detect any difference ■ - 
tween these two stars. The period is nearly four days, that is, 
accurately, 3.9683 days. The true cause of the variations is r it 
yet known.
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