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Polar aligning in the northern hemisphere requires pointing to 
the Polaris or North Central Pole area of the sky. Polaris is an 
easy star to find just after the sun sets because it’s so bright. This 
makes our PA relatively easy.

Our friends in the southern hemisphere don’t have it quite as 
easy. The closest equivalent to for alignment in the southern 
hemisphere is much dimmer in magnitude.

What about those who live near the equator? Well, for every 
degree of latitude you move toward the equator, your right 
ascension axis moves closer to level. Our very own Victor 
Sanchez sent me this picture (this morning) of his rig Polar 
Aligned while in Tanzania. The location was just 2.3 degrees 
from the equator. Note that the Celestron mount adjustments 
only allow for polar adjustment between 15 and 65 degrees (or 
so) latitude and so he had to have this special triangular fixture 
made to support the tripod in what would normally be an 
unbalanced and unstable position.
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As you can see… 120s is pointless 
without some sort of tracking 
mount. You can’t even tell this is 
NGC 1960 – Pinwheel Cluster.
This is essentially what you’d get 
with a camera on a tripod at this 
exposure length.

Polar Alignment Error measured 
3 deg 38m 10s.

This image was debayered, “de-
greened”, and stretched using 
Pixinsight (PI).

6



What a difference a little 
motor can make! The stars 
are still very enlongated but 
this is 120s with a poor 
polar alignment.

Polar Alignment Error 
measured 3 deg 38m 10s.

This image was debayered, 
“de-greened”, and stretched 
using PI.
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Now we’re getting 
somewhere with the 120s 
exposures. The little polar 
scope and an accurate hour 
angle time can make a big 
difference. These stars are 
passable. See next page for 
zoomed core.

Polar Alignment Error 
measured 0 deg 1m 01s.
I think I was a little lucky. 
I’m typically about 3-8 arc-
minutes off.

This image was debayered, 
“de-greened”, and stretched 
using PI.
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1:1 zoom of the core of the 
Pinwheel Cluster.

This little reticle and scope 
make quite a big difference.

This image was debayered, 
“de-greened”, and stretched 
using PI.
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Note: Software used can be replaced by dedicated Polar Alignment camera like an iPolar or PoleMaster

This is a very usable 120s exposure 
and I’m not even guiding yet. See 
next page for zoomed core.

Polar Alignment Error measured 0 
deg 00m 13s.
It took a few minutes to dial the 
PAE this low. Seeing makes it jump 
around considerably.
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1:1 zoom of the core of the 
Pinwheel Cluster.

Not a huge difference 
between the zoom of the 
core two slides ago. The 
PAE was only improved by 
~45 seconds.

This image was debayered, 
“de-greened”, and stretched 
using PI.
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At this point… 120s isn’t 
any sort of limit. With 
guiding this could very well 
be a 600 second exposure. 
See next page for zoomed 
core.

Polar Alignment Error 
measured 0 deg 00m 13s.

Auto-guiding with PHD2.
Total RMS error: 0.61 arc 
seconds

This image was debayered, 
“de-greened”, and stretched 
using PI.
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1:1 zoom of the core of the 
Pinwheel Cluster.

Stars are rounder and 
sharper now that guiding is 
being employed.

This image was debayered, 
“de-greened”, and stretched 
using PI.
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At this point, I intentionally 
dialed in a 15 arc minute 
PAE to see if auto-guiding 
would be able to 
compensate. Surprisingly I 
didn’t notice much change 
in the guide graph or the 
stars. Judge for yourself. See 
next page for zoomed core.

Polar Alignment Error 
measured 0 deg 15m 02s.

Auto-guiding with PHD2.
Total RMS error: 0.77 arc 
seconds

This image was debayered, 
“de-greened”, and stretched 
using PI.
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1:1 zoom of the core of the 
Pinwheel Cluster.

Stars are still round and 
sharp even with a “poor” 
polar alignment. Thank you 
PHD2!

This image was debayered, 
“de-greened”, and stretched 
using PI.
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At this point, I increased 
the PAE to 30 arc minutes 
to see if auto-guiding would 
still be able to compensate. 
Surprisingly I didn’t notice 
much change in the guide 
graph or the stars. Judge for 
yourself. See next page for 
zoomed core.

Polar Alignment Error 
measured 0 deg 29m 51s.

Auto-guiding with PHD2.
Total RMS error: 0.66 arc 
seconds

This image was debayered, 
“de-greened”, and stretched 
using PI.
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1:1 zoom of the core of the 
Pinwheel Cluster.

Stars are still round and 
sharp even with a “poor-er” 
polar alignment. Thank you 
PHD2!

Remember, this is only a 
250 focal length. If this were 
a 2,000+mm SCT it might 
be different.

This image was debayered, 
“de-greened”, and stretched 
using PI.
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