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What IS Above Us? -  Drilling Cosmic Cores with Gaia 
by Dr. Larry Krumenaker 

 What has to be one of the 
hardest kinds of scientific 
exploration is drilling cores out 
of the ice and frozen grounds in 
the polar regions.  There’s the 
cold and the constant noise of 
pounding those cylindrical tubes 
deeper into the Earth, hoping to 
not lose a drill bit, or damage 
the layers that haven’t seen the 
Sun’s light in millennia, or eons.  
After each one is filled with 
ancient matter, it is surfaced and 
quickly put into frozen storage 
so the valuable time capsule 
from thousands of years ago 
isn’t lost forever.  Other cores, 
from other locations, add more 
to the story. 

 What if we could do the same thing by looking upwards, into the 
polar sky? Take a core of stellar information, a census in tubes in 
several spatial directions?  What would we learn? 

 There are perhaps 100 billion stars in our galaxy, and visual 
observations take much time, effort, and money.  Whole lives of 
astronomers have been given to the task of garnering data of the stars in the 
Milky Way.  We know a lot.   

 A space mission named Gaia has in a few short years made all that 
came before seem like just a precursor. So what if we chose three common 
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reference points, and used Gaia as our core drilling rig and see what our 
cores find for us?  Let us venture to the three north celestial poles—the 
equatorial “Celestial” pole, the Ecliptic pole, and the Galactic pole—and dig  
down (or perhaps, upwards) from the ‘surface’ level—the Solar System--on 
outwards and discover what the cores reveal. 

Starting at the Surface, What IS Above Us? 

 The child’s answer to “What is above us?” is the sky, and next, the 
stars. But from our earliest school years, and the earliest of prehistoric times, 
we learn that it is not so simple.  The sky changes with the hours of the night, 
and the months of the year. Different stars are in view because of these 
changes…except for one star, at least for those of us who live in the 
Northern Hemisphere of planet Earth,  

 The colloquial wisdom, and the astronomy we often teach, especially 
at lower grade levels, is that Polaris is the North Star because “it doesn’t 
move.”  It is constant. That’s actually wrong on at least three levels. 

 First, Polaris hasn’t always been the Pole Star; in fact, it wasn’t within 
even 4-degrees of the North Celestial Pole until around 1000 AD, a 
millennium ago. This is due to Earth’s polar precession, the 25,800-year 
wobble of our planet’s axis.  The Earth’s polar axis generates an imaginary 
cone over that time, and where the pole points in the sky, the North Celestial 
Pole (NCP), that travels a circle among the stars. Once it pointed to dimmer 
Thuban in Draco the Dragon, in the eras of ancient civilizations of BC times.  
Even now, it is not there—it is 2/3rds of a degree away...and never will be 
on top of the North Celestial Pole, the NCP.  It will get only as close as 
about 0.4-degrees, just under a Full Moon’s diameter away, near the end of 
this century.  Millennia in the future it will point close to brilliant Vega, in 
today’s summer constellation of Lyra.  Now THAT would be a Pole Star! 

 Second, Polaris does move, every night, in a circle around the NCP, a 
circle about 1.4-degrees in diameter because of Earth’s rotation. Prior to 
GPS, navigators at night had to take that into account when using Polaris to  
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Polaris. Credit: Digital Sky Survey 

find their positions at sea, on land or in the air.  Constant in position it is not, 
except among its fellow fixed stars of Ursa Minor, over the lifetimes of 
humans anyway. 

 Third, its brightness hasn’t been constant either. There is historical 
evidence that Polaris has been brightening over the past 2000 years. 
Currently it is visual magnitude +1.97 (close enough to be called 2nd 
magnitude), making it around the 50th brightest star, give or take a few 
places. It certainly isn’t the brightest star in the sky, although that is a 
common misconception!  But in the times of Ptolemy (around 200 BC) and 
al-Sufi, almost a 1000 years later, it was apparently as faint as magnitude 
+3.5.  And, on even shorter time scales, Polaris’ brightness varies because it 
is a kind of pulsating variable star called a Cepheid. So it gets a little 
brighter and little dimmer on a regular periodic basis, about every 4 days, a 
periodicity growing longer 4-seconds per year. The magnitude range 
currently is only a pithy 0.02 yet in the past the range may have been as high 
as 0.1.  A constant star?  Hardly.  Still, it does hold the place of honor as the 
brightest and nearest of all Cepheid variables 
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 How near? Estimates average about 433 light years (ly) away, with 
roughly a 10% uncertainty factor.  The Gaia mission places it about 12 light 
years farther, but others as much as 100 light years closer. At 433 ly, the 
light we see tonight left Polaris ~1589 AD, just 46 years after Nicolas 
Copernicus, creator of the modern heliocentric planetary theory, died and 
10-20 years before both Galileo and Kepler did their telescopic and 
theoretical (respectively) work finding supporting evidence that Copernicus 
was correct, we are on a moving planet around a Sun.  

 The stellar basics—Polaris is about 2000 times more luminous than 
our Sun.  If brought to 10 parsecs away from us (a parsec is 3.26 ly), the 
distance in which we measure all stars’ absolute magnitudes or true 
brightness, it would be magnitude –3.6, almost as bright as Venus. It is a 
spectral type F5-8 Ib, meaning it is a little bit hotter and slightly more 
towards the white end of yellow stars than our Sun, and a giant star. The 
mass is about 4-5 solar masses, gravity 100 times stronger, and about 46 
times the Sun’s radius.  Polaris is aging, embarking on its first trip off the 
Main Sequence, where all stars shine during the longest stage of their lives, 
and now expanding and cooling as it heads towards a red-giant phase. 
Polaris isn’t alone. It has at least one orbiting companion star revolving 
around it every 30 years, and possibly one other star as well, characteristics 
poorly known. Also an optical double, Polaris’ visual companion, Polaris B, 
doesn’t share the motion of our bright Pole Star, Polaris A, though it makes 
the pair a nice telescopic object to view. Speaking of traveling, it has been 
suggested it belongs to a Pleiades moving star group but that notion appears 
to have been squashed. 

 Astronomically, Polaris was named Alpha Ursae Minoris by Bayer, 1 
Ursae Minoris in Flamsteed numbering, and a galaxy of other alpha-
numerically prosaic designations in other numerous star catalogs.  In almost 
every culture and language, this star’s name usually means “important” or 
“major star” or something similar. Among the Inuits the name is Nuuttuittuq 
and it means “never moves.”  No matter what language you speak, Polaris is 
one of the stars one needs to learn. 
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 Polaris is convenient, but NOT at the real North Celestial Pole. What 
IS at the real North Celestial Pole?  Today.  In other words, what IS  
above…us?  Above Earth’s North Pole?  In coordinate lingo, what is at 
Declination +90 degrees? To learn that answer, we have to dive deep into 
the Gaia database.  [See the “Basic Coordination” box on the next page to 
get familiar with the three basic coordinate systems, if the terms are 
unfamiliar.] 

What is Gaia, How Do We Search It, and What Do We Find? 

 Gaia, the goddess, is the ancient Greek mother goddess of everything.  
In a less than modern acceptable liaison, it was more than enamored with her 
own son, Uranus, God of the Sky.  Lonely Gaia, also a bit of an Earth 
goddess, wanted her son to ‘cloak her on all sides’ which the sky certainly 
does.  Gaia, the space mission, aims to do something about that, learn more 
about the sky around us, as far as it can measure it.  [Actually, the mission 
name “Gaia” is an acronym for its real name, the Global Astrometric 
Interferometer for Astrophysics mission, but nobody actually says that….] 
 
 The mission website says “Gaia is an ambitious mission to chart a 
three-dimensional map of our Galaxy, the Milky Way, in the process 
revealing the composition, formation and evolution of the Galaxy. Gaia will 
provide unprecedented positional and radial velocity measurements with the 
accuracies needed to produce a stereoscopic and kinematic census of about 

one billion stars in our Galaxy 
and throughout the Local Group. 
This amounts to about 1 per cent 
of the Galactic stellar 
population.”  That one percent is 
reaping enormous benefits and far 
outdoing much of stellar 
astronomy history. 
 
 Gaia looks like a badly 
designed hat, or one with an 
extremely over-wide brim.  The 
main instrument is a single one 
that does triple duty—astrometry, 
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spectroscopy and photometry.  Essentially it measures the position, color 
and brightness of all the stars (and other objects) it can see which, when you 
get down to it, is exactly all that astronomy does anywhere anytime, the 
measurement of these three things whether on Earth or in space, with the eye 
or instruments.  Only Gaia is doing it en masse.  The single optical device is 
supported by a service module containing propulsion, power, 
communications, and thermal control, and both are in a 10-foot (3-meter) 
wide metal donut-profiled cylinder.  At the far end from the telescope is the 
hat brim a.k.a. the sunshield.   
 
 One finds Gaia at the ever-popular L2 position, recently joined there 
by the much larger James Webb Space Telescope.  Other space telescopes 
from both the USA and the European Space Agency inhabit L2 out there, 1.5 
million kilometers beyond Earth orbit and the Moon.  At this Lagrangian 
point there are no eclipses of 
the Sun to short-circuit power; 
the probes are never in Earth 
or lunar shadows.  The stars 
always shine for the missions.   
 
 Launched in 2013, the 
first data set was released in 
2016.  Increasingly larger and 
more accurate catalogs were 
released to the public every 
two years thereafter.  Data 
Release 3 is the current edition.  
A final definitive catalog will 
be published when the mission 
ends somewhere in the mid-
2020’s.  Eventually, the final 
catalogue will contain the full 
complement of those three 
data points—position, 
brightness and color—
including distance and motion 
information for those one 
billion stars.  There will also be extensive additional information including a 
classification of the sources, lists of variable stars, multiple stellar systems, 
and exoplanet-hosting stars.  

Basic Coordination 
 Just to be sure all are on the same page 
with the jargon, astronomical coordinates come 
in three flavors: 
 First--Equatorial coordinates are like 
terrestrial longitude and latitude in appearance, 
but the sky longitude is in units of time—
Hours, 0-24, subdivided into minutes and 
seconds, and called Right Ascension. RA can, 
however, be converted to degrees with 1 Hour 
= 15 degrees.  Declination (Dec.) is celestial 
latitude (+ is North).  Polaris is at RA 2h 41m 
39s or 40.35 degrees, Declination +89  21’ 
(minutes of arc) and some change. 
 The other two main coordinates are 
Ecliptic Longitude and Latitude, and Galactic 
Longitude and Latitude (the latter distinguished 
as l and b).  Both longitudes run from 0 – 360o, 
and latitudes 0 to +/-  90o. Both are inclined to 
and originate in different places to the 
equatorial system.  The first is oriented to the 
Sun’s path in the sky, the latter to the Milky 
Way as explained in the text.  

North Poles are always +90o. 
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How to Search for Gaia Data 
 For those who wish to search the database on their own, here is what 
you should know.  Otherwise, skip ahead…. 
  There are multiple ways to search the Gaia data archive.  You can 
download the whole massive collection and do it on your own computer.  
If you can compute in any major language, like Python, have at it.  Or you 
can go online to gea.esac.esa.int/archive and use the basic web interface 
(two levels, Basic and ADSL search language if you are fluent in that) and 
input via coordinates or name/ID.  You have the choice of equatorial or 
galactic coordinates.  If you don’t know the Gaia ID, sites like the 
Smithsonian Astrophysics Data Service (SAO/ADS) at adsabs.net can help 
there.  The ID is the FULL Gaia ID, as in “Gaia DR3 
12345667890987655433”; the numbers alone aren’t enough. 
 You can input a basic Right Ascension/Declination coordinates 
pair—oh, and the Archive uses degrees, not hours, minutes, seconds, by 
the way, so convert your HMS values) and Dec +DD.XX and you can use 
a results area as a circle or a square box of up to 60 minutes of arc, or 
whatever gets you a max of 2000 objects.  You can choose from a large 
number of data—astrometric, photometric, error amounts, and more.  You 
can’t sort online but you can download and play with the file in your Excel 
program. 
 

  
 A ‘photograph’ might be helpful and there is a visualization service 
on the Gaia site.  But it is a bit…clunky.  Inputting a single Gaia ID has to 
be exactly right…and even then it has to be resolved –i.e. found—in the 
external databases at Aladin which it surprisingly may not be.  Then the 
program finds everything around your one star.  But inputting the Galactic 
coordinates (l and b) with a copy and pasting gets right there.  Go figure.   
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North Celestial Pole in 2022, marked with crosses on the Digital Sky Survey photo (left) 

and Gaia visualization (right).  Polaris is the glow in the DSS image’s upper left. 

 
 In answer to our first question, a basic Right Ascension/Declination 
coordinates pair for the North Celestial Pole was inputted into the form, i.e., 
RA 0 (though could be anything—it is the Pole after all, where all Right 
Ascension coordinates come together) and Dec +90.0 and a 10’ (minutes of 
arc) circle results area.  That produced a manageable 598-object listing.  
There is a limit of 2000 objects that a search result can have, so this was 
the most manageable size for the ‘core drill.’   
 
 The REAL ‘Polaris’, the real object closest to +90 degrees, turns out 
to be Gaia ID #576460717944283264.  It was at Declination +89.98904….. 
degrees.  A mere 18th magnitude in G-band magnitudes (Gaia doesn’t seem 
to do V visual brightness—G-band photometry is midway between the blue 
B and visual magnitudes commonly used in astronomy), the dim fellow was 
a cool object, as in temperature around 3400o Kelvin.  It was calculated by 
Gaia to be around 889 parsecs (-30 to +60) or about 2900 light years away.  
If this is our true Pole Star, it is likely in, and above, a Milky Way spiral arm 
beyond our own. 
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 The photo above, with an approximate 2-degree wide field 
nevertheless is…..unimpressive. Where is the real Polaris?  It doesn’t show; 
at least it doesn’t stand out.  Gaia is great on data; Gaia visualizations are 
pretty in broad fields, but not that realistic.  Inputting the coordinates into the 
old Digital Sky Survey photographic database gave a more realistic finding 
chart for the stars and NCP. 

 
(Left) The same starfield as 
before but in Stellarium, 
though not as deep in 
magnitude. 

 
 Just for curiosity, 
in that 10’ diameter 
zone the brightest star 
was just barely brighter 
than 13.0, at 298 parsecs 
away, a bit hotter, 
almost solar at 5675o K. 
 
 What’s the 
nearest object above us?  
Out of the 598 stars 
Gaia listed, only 257 
actually had distance 
measures.  The closest 
to us was a 15th 
magnitude cool ‘Polaris’ 

only 144 parsecs (469 light years) away, a neighbor to OUR Polaris 
perhaps?  The farthest on the list was a whopping 3521 parsecs, more than 
11,000 light years away, towards and above the Milky Way’s outer rim. 
 
 And not only are all of these pretty darn faint, but virtually all are cool 
temperature stars.  Few are even as hot as our Sun, most are in the 3000 to 
5000o Kelvin range (and more than half of those below 4000o), with just 
fifteen over 6000o (hotter than our Sun, all spectral type F-stars,), the max in 
the group—6700o.  Distance-wise, our line of sight probe (in terms of the 
sample with measures—257) barely gets out to 3000 pc, the majority end 
around half that far. 
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 But this Pole Star is just as temporary as Polaris because of the 
ceaseless marching of the NCP via precession.  It will be some time before 
anything interesting is in the crosshairs of pole-dom. 
 

 
 
 As for non-stellar objects, historically, about a degree away is NGC 
3172, a lenticular (lens-shaped) galaxy, nicknamed Polarissima.  It is the 
nearest bright galaxy to the North Celestial Pole, and even had a supernova 
spotted a few years ago.  Otherwise, we can’t expect much else interesting 
for our Earthly North Pole to point at when it extends into space. 

The Solar System’s Poles 

 Yet what may be at the North Celestial Pole really isn’t above US.  It 
is just arbitrarily above our spinning Earth which happens to be tilted a 
certain direction and amount due to, well, nobody is exactly sure why. 
Perhaps what should really be our opening question is what is above the 
Solar System?   
 

Star Jargon 
 
Not understanding all the info in the preceding discussion? Brightness, Color and 
Location are the three basics of Astronomy.  For stars, the terms used with them are: 
 
Brightness—Astronomers call that “magnitude.”  The lower the number, the brighter the 
star.  A -3 is brighter than +3, which is brighter than +8, etc. 
 
Color—Two things about that…   
 First, astronomers measure star color in narrow  ranges of the spectrum, in the B 
and V bands in normal photometry, how much blue and visual (yellow-green) light.  
Gaia measures in the G band, in between the two.    
 Second, color is related to temperature of the star.  The hotter the star, the bluer it 
is; cooler tends redder. The temperature ranges and colors are coded into spectral types 
which range as follows:  Red M stars are temperatures in Kelvin scale of <3500o, K stars 
are 3500-5000o K, yellow sun-like G stars 5000-6000o, F 6000-7500o, and A (blue) 
7500-10,000o.  The Sun, a G star, is 5780o Kelvin, which is essentially the same as 
Celsius, and equals also about 10,000o Fahrenheit. 
 
Location (Distance)—Location on the Celestial Sphere was discussed earlier. In the 
third dimension, distance is in light years or parsecs.  As the Earth goes around in its 
orbit, nearby stars are seen to shift against background stars.  A parsec is the distance the 
star has to be at to shift in its position in the sky one second of arc, or 1/3600 of a degree.  
This equals 3.26 light years, how far light travels in that many years.
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Credit: Wikipedia CC 

 All the main bodies of the System, the planets from Mercury through 
Neptune, all orbit within a relatively small distance from a plane, a likely 
remnant of the original rotational ‘equator’ of the primordial nebula from 
which we came.  If you define the Earth’s orbit as 0-degrees inclination, all 
the others but two follow suit to within less than a 2.5-degrees difference 
(that one is Saturn). Comparatively tiny Venus is larger (3.3) and Mercury 
largest (7.0).  You’d have to do a little math to decide if the differences 
cancel out, to see if the Earth itself is really ‘on the average” but for all 
practical purposes, it likely doesn’t matter.  

 It turns out that the North ‘Orbital’ Poles of all the eight planets are 
located in the same general region of the sky, within the constellation of 
Draco, with only light-weight Mercury’s a bit away from the rest of the club. 
The centroid of the bodies, less Mercury, is in a blank area nearest Jupiter’s 
north ecliptic pole; Jupiter’s orbit is only 1.3-degrees tilted from Earth’s.  
Given the giant planets are furthest and have the most mass, using them to 
determine the Solar System’s pole is probably most accurate.  Still, it is still 
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pretty close to the point that astronomers have long labeled the North 
Ecliptic Pole (NEP) for Earth and that will be good enough for us.  And, the 
Gaia search engine can give results in Ecliptic coordinates. 

Where Is the North Ecliptic Pole, and What Is There? 

 The coordinate for Earth’s is precisely Right Ascension 18 hours 0 
minutes, Declination +66 degrees 33 minutes 39 seconds, and also equals 
Ecliptic Latitude +90 degrees. [For reference, Jupiter’s pole is 13 minutes 
RA and Declination 12’ different, a total angular difference of a tad over a 
degree. It will be just outside our core field of view.]  

 Inputting the values into the Gaia database as before gets us a 
sample… of 697 stars within a circle of 10’ of arc of the North Ecliptic Pole 
(NEP).  The star at the North Ecliptic Pole is “Gaia DR3 
1633310130630331648,” a 15.87-magnitude, 5380o G star, far out at 1496 
parsecs (4877 light years) away.  The nearest listed object to the Solar 
System is a slightly fainter star, though apparently like Polaris, one that 
varies in brightness, and the farthest one in this sample that has a computed 
distance at 255 pc (only 831 ly)—above us the space appears surprisingly 
sparse.  This star is surprisingly cool, only 3555o 

 This line of sight had more stars but of the 269 measured ones, the 
majority had temperatures in the 3-5 thousands degree range, similar to 
those in line to the North Celestial Pole.  There is actually one star glowing 
at a hot, blue 10,000o, an A-star like not-too-far-distant Pole Star Vega!  It 
shines 7/10ths of a degree away from the NEP at 11th magnitude, from just 
over 4500-ly away.  Most of the stars in this line of sight are within 500 - 
2000 pc, but with a stragglers going out twice that far, and one WAY out at 
8443 pc, more than 27,000-ly! One might conclude many stars seen here are 
out of the disk of the Milky Way.    
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North Ecliptic Pole region, via Stellarium.  To the right edge of the blue box is the Cat’s 
Eye Nebula and not visible within the box is a faint, non-NGC galaxy. 

 North Ecliptic Pole region, 1-degree field of view, from Gaia database. 

 One thing for sure.  Launching a space ship in this direction would get 
us to some interesting non-stellar objects!  Almost directly at this point is a 
faint galaxy.  And for the telescopist, just to the right of the NEP is the 
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famous Cat’s Eye planetary nebula.  Another thing for sure is that that 
‘Ecliptical Polaris’ isn’t going to change much; precession has no effect here, 
only stars’ own motions. 

 But is this truly above us?  The Solar System is imbedded in the 
Milky Way Galaxy and it happens to be tilted at an incredibly high 
inclination to the Galactic Disk, about 60-degrees from the line we use as the 
Galactic Equator in the Galactic coordinate system. That system was defined 
by the International Astronomical Union in 1932, and re-defined to the plane 
of the Galaxy’s radio astronomy-detected neutral hydrogen clouds in 1958.  
Our Solar System’s pole is pointing somewhat off to the side, at about 30-
degrees above the plane of the galaxy’s disk.  The North Galactic Pole, that 
part of the Milky Way that is indeed straight, 90 degrees, above us is located 
at RA 12:51.4, Dec. +27.13 (in 2000 AD coordinates—that pesky precession 
getting in the way again), a place in the spring constellation of Coma 
Berenices. 

 So the final question is….What IS above US----in the galaxy or higher, 
directly above the Sun? 

Gaia Looks Straight Up 

 
North Galactic Pole region, the cross marks the point in Coma Berenices, chart created in 

Stellarium. 
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 Craning our galactic necks, our 10’ wide sampling is considerably 
smaller, a grand total of 245 stars, only 87 of which have measures.  An 
interesting number is that more than half of the measured stars are less than 
1000 parsecs from us.  Looking straight up it is through a very thin pancake 
of stars!  The nearest Gaia measured was a mere 192 pc away and 12th 
magnitude.  But there is a 9.5-magnitude star in the field of view, a 6600o 
yellow star ‘close by’ at 248 pc. 

 The Galactic Pole Stars (yes, plural) are Gaia DR3 
3961695803974401536, and slightly farther away, Gaia DR3  
3961695945708390016, both less than 0.01’ from the Pole.  Using their last 
three numbers as nicknames, only 016 was measured—16th magnitude, 
5649o K (just a bit cooler than the Sun), and a whopping 3683 pc away.  
Perhaps 536 is just too dim to be measured for the other details—it is 19th 
magnitude. 

 Oddly, though the constellation of Coma is a garden of galaxies, THIS 
particular patch of sky isn’t noted for any particular NGC-labeled or other 
galaxies.  The big batches are northeast and southeast of here. 

 

 
The Gaia image of the North Galactic Pole region.  The circles mark the two Pole stars (the 

purple cross is Gaia marking one of them) and the white cross the NGP. 
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What is the Answer to the Question? 
 
 There is several conclusions to our questions, seen from the data. 

 

 The first answer is that above all of the three poles we use for 
coordinate systems—Earth-based equatorial, planetary system-based ecliptic, 
or Milky Way-based Galactic—there is a whole lot of stars that are mostly 
fainter and cooler than our Sun, that only a minute fraction of the stars are 
hotter and brighter than our Sun.  It doesn’t matter much if we look high or 
low above the Galactic Plane, hot stars are not much to be found.  And this 
is to be expected.  In general the neighborhood out to one or two thousand 
parsecs is illuminated with K stars, with G stars, second most.  

 There should be theoretically lots of cooler M stars but they may be so 
faint we can’t see them, or Gaia just hasn’t measured their distances and the 
sample is biased.  And, oddly, our own local observations indicate there are 
LOTS of cool M-dwarf stars within single and double-digit parsecs from the 
Sun.  Gaia has found numerous very faint, 18-21st magnitude stars, but these 
are not measured for distances.  Are these actually the local M-dwarfs, or 
very very distant stars?  Why is Gaia not finding the faint, cool stars near our 
Sun? 
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 The second answer is that the higher above the Galactic plane we look 
the fewer and less far we see stars. As line-of-sight probes of our galaxy, in 
our 500 parsec boxes, mostly we see farther in the plane of the Galaxy when 
we look in lower Galactic latitudes than when we look higher because there 
is simply more to see, but we see stars that are farther when we look in the 
clearer spaces beyond our Galaxy’s disk.  That sounds contradictory; we 
expect more dust and nebulosity obstructing our views looking in the disk, 
but we did not look directly in the disk, but at an angle of about a third of the 
way up, at the lowest lines of sight.  Even though the line through the North 
Celestial Pole isn’t that much different from the North Ecliptic Pole, the 
latter is through a clearer, higher zone and we see farther stars.  The edge of 
the Galaxy’s disk is close by when we look straight up, but we can see halo 
stars much much farther looking that way than looking through the disk of 
the Galaxy—too much stuff in the way that latter direction! 

 This also means that, crudely, we have measured the thickness of the 
disk of the galaxy to be about 1000 parsecs thick.  Probably an overestimate 
considering the crudeness of the statistics, but not unreasonable.    

 The final conclusion:  What IS above us is nothing special.  It just 
happens that, as for objects to use as Pole Stars, we’re lucky when 
something bright (Polaris now, Thuban in the past, Vega in the future) or 
interesting (the Cat’s Eye planetary nebula for the NEP) is there.  For the 
most part, all the Poles will point to the many faint and cool stars that make 
up the galaxy.  We’re learning more and more about our part of space than 
generations of past scientists could only have dreamed to do.  Looking 
towards Polaris makes us (just) very lucky. 

 One could scientifically try to verify these conclusions by testing them 
with other observation ‘core drillings.’  How about looking the other way, at 
the southern poles?   
 

 The South Celestial Pole has a Pole Star, Sigma Octantis, but it isn’t 
very accommodating.  It is barely visible to the naked eye, magnitude 
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5.5, but otherwise rather like Polaris in that it is about a degree away 
from the SCP and a variable star.  WAY further beyond it—a half 
billion light years away--is a string of galaxies called the South Pole 
Wall. It lies at about Galactic Latitude -28-degrees.   
 

 The South Ecliptic Pole has a very nice extragalactic marker—it lies 
near the edge of the Large Magellanic Cloud!  Its Galactic Latitude is, 
to the nearest degree, one degree different from the SCP.   
 

 The South Galactic Pole is, of course, b = -90o, in the constellation of 

Sculptor, which is actually visible in the continental USA.  It lies on 
that constellation’s East end, and under the western snout of Cetus the 
Whale.  A globular cluster, NGC 288, lies almost on top of it.   

 But these descriptions don’t really tell you anything; the experiment 
needs Gaia data to see if the stars show down South what the Northern poles 
show.  That’ll be something you can do this winter if snow and cold keep 
you inside digging star information instead of ice and snow…. 

 
 
Dr. Larry Krumenaker is an astronomer, educator and long-time science 
journalist who has lived and worked in 9 states plus Korea and Germany, 
most recently at the Heidelberg Institute for Theoretical Studies and the 
University of Cologne, before ending up in Alabama.  He is the author of six 
books in astronomy, computing and historical tourism with two more books 
imminent. Dr. Krumenaker is also the publisher and principle writer of The 
Galactic Times and The Classroom Astronomer newsletters. 
 
Writing is his way of life. If you liked what you read, please subscribe to 
The Galactic Times InDepth Inbox Magazine, for the introductory rate of 
$18 per year by clicking on the link here:  Subscribe Here!   
 
Or purchase this copy with a one-month $5 subscription Here. 
 
Thanks! 
 


