Vixen Polarie
Definitely Not Your
Average Barn-Door
Tracker
By David Snay

Vixen recently started shipping this little device that looks kind of like a camera.
In fact, it’s actually about the same size and
weight as an old Leica M9. It even has a
flash shoe! Doesn’t look like much, does it?
However, if you own a basic camera tripod
with an articulating head, add this and a
ball head and you’re ready to get started in
wide-field astrophotography. If you don’t
have a tripod/head combination in your arsenal, Vixen offers a package that includes
all the necessary components. You can read
more about accessory options in the accompanying insert.
The first thing I noticed when I
opened the box was how much heavier the
Polarie was than I anticipated. Not that it’s
heavy, but it sure is heftier and more solid
than I expected. This is a serious piece of
equipment.
The Polarie serves the basic function of
a motorized barn-door tracker, but is built
to Vixen’s exceptional quality standards and
is far easier to polar align that your traditional barn-door device.
My only previous ownership experience with Vixen products has been limited
to their eyepieces and those are still in my
observatory, even after divesting myself of
most of my observing gear to focus more
exclusively on astrophotography. I’ve seen
numerous Vixen telescopes and mounts at
star parties and conventions, but never
owned or used them personally, and having
now experienced the Polarie, I feel like I
might have been missing out on some very

well-built equipment over the
years.
The Polarie
looks like nothing I’ve ever used
in astronomy, either for observing or imaging. At first
glance, I had no idea how it worked, but
after about 10 minutes of flipping through
the manual, I was on my way to making the
image shown in Figure 1. That’s the result
of only 10 exposures of 15 seconds each
using a Canon T2i (aka, Canon 550D) and
a generic 50-mm lens with a wireless remote
control for the camera. I didn’t use any dark,
flat or bias frames in processing this image.
I just shot, stacked and tweaked it in Photoshop.
So how does this thing work? First you
need to understand the design of the Polarie, and for that I’m going to reference the
picture in the caption of this article, as well
as those in the accompanying insert. See the
big silver disk on the front of the unit?
That’s where you mount the ball head that
will hold your camera; the documentation
labels it the “Camera Mounting Block.” It
is removed by loosening the two thumbscrews located on the side of the disc and
then pulling it forward. Then you can push
a spring-loaded screw forward and screw it
into the bottom of the ball head to which
you will mount your camera. Depending
on the type of ball head you’re using, you
might need a bushing to reduce 3/8-inch

threads to match the 1/4-inch threads on
the mounting block. The Polarie uses a
standard 1/4-20 screw size, but some ball
heads use the alternate 3/8-inch size. Fortunately, any full-service camera-supply
store should stock the necessary adapter for
only a couple dollars.
On the right side of the Polarie Star
Tracker (see insert Image 1) is an illuminated tilt meter that you can use to set the
tilt of the Polarie to match your latitude. If
you look at the back of the unit, you’ll see
another silver disk. Unscrew that and you
have a handy compass that you can use to
set up your tripod. This is a very nice touch!
See the little hole in the top right corner of
the Polarie (assuming you’re looking at it
from behind)? That’s your polar alignment
sight. There, that’s all the bits we need to
get started.
I set the Polarie up on an old tripod
that is topped with a really heavy tri-pan
head (Bogen 4037). The head is designed
to carry my old medium-format camera
and any lens I can attach, so no capacity
worries there. Also, the head is capable of
tilting nearly vertical. I attached the Polarie
to the big Bogen head, leveled the tripod
and rotated the head to point toward PoAstronomy TECHNOLOGY TODAY
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Figure 1 - M42 wide field; ten 15-second exposures with a Canon T2i and 50-mm lens.

laris (see the connection?). Next I tilted the
head so that I could see Polaris through the
polar alignment sight.
Oh yeah, there’s that little dial on the
top of the unit. Turn that to the “Prepara-

54

Astronomy TECHNOLOGY TODAY

tion” position and the tilt meter lights up.
Tilt the head holding the Polarie until the
tilt-meter indicator roughly matches your
latitude. This should get you close to where
you can see Polaris through the built-in

polar-alignment sight. Use the head holding the Polarie to adjust the polar alignment
so that Polaris is centered in the polar alignment sight. Once you’ve performed these
steps, you’re ready for some wide-field astrophotography.
Before you start, switch the mode dial
to the picture of a star for diurnal tracking
rate. As you can see in Figure 1, I was able
to achieve pretty nice stars using 30-second
exposures. As you move further from the
equator you should be able to increase exposure length without star trails. Vixen has
included a table in the user guide indicating
recommended exposure limits for various
lens focal lengths combined with latitude
separation from the equator. My location
indicated roughly 2-minute maximums for
this combination, but I was unable to go
that long using rough polar alignment. I’m
sure more careful alignment would get me
closer to the recommended limits.
To achieve longer exposures, you need
much better polar alignment. Vixen has a
solution for that. Remove the camera

VIXEN POLARIE
mounting block and the compass from the
Polarie and insert the optional polar-alignment scope (see insert Image 1) and you’ll
be able to achieve a much more accurate
polar alignment. Once I did that, I was able
to take 7-minute exposures and retain nice
round stars. I’m sure I could have gone
longer. Sadly, my sky conditions made the
stars all but invisible after that amount of
time, even at low ISO settings.
Figure 2 shows the full frame of a single 7-minute exposure while Figure 3
shows a crop of the same image at 100-percent resolution. The processing of this
image was a levels adjustment to darken the
background and little bit of noise reduction.
If you ignore the remaining noise in the
image, you can see that the stars are quite
round in these images.
With a little patience and a fine polar
alignment, I was able to generate the image
shown in Figure 4. For this image, I used
the T2i with a 135-mm lens. This time I
took 15 exposures of 2 minutes each. The
exposure length was limited by my sky con-
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Figure 2 - A single 7-minute exposure.

ditions, not the ability of the Polarie. I also
oriented the camera vertically to provide a
different composition from that of the the
wide-field view shown in Figure 1.
As you can see, there is quite a bit of

Tele Vue

data in there, even with the limited total exposure time and despite the levels of light
pollution I deal with on a regular basis. You
can also see that the foreground tree is
blurred by the length of the exposure and
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LAYAWAY: Do you need new accessories for your telescope but
are short on cash? We can help! Place your needed accessories,
eyepieces, mounts, etc. on layaway, and pay them off later.
So what are you waiting for? With the Great Red Spot Layaway
program, you can have those new items on time for your
holiday gifts.

PAYPAL INSTANT CREDIT: Would you like to purchase today,
but can't quite afford the cost all at one time? Get your item
with PayPal's Buyer Credit Financing. It doesn't get any
easier! You'll be able to order your item right away and benefit
by making smaller, more affordable payments. The choice
is yours!
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tracking modes: (1) StarScape
Photography,
which tracks at half
speed; (2) Wide-Field
A s t r o p h o t o g r a p h y,
which tracks at full speed
to prevent star trails; (3)
Solar Tracking, which
tracks at mean solar
speed; and (4) Lunar
Tracking, which tracks at
mean lunar speed.
Obviously, I used the
Wide-Field Astrophotography setting for
these images. For compositions that include
foreground objects or
Figure 3 - This crop of Image 2 reveals nice, round stars.
landscape features, you
the tracking of the mount. There’s also a bit
could use the Star-Scape setting to generate
of movement in the branches over time
images where the foreground is not blurred,
(darn wind), but I think it makes for a more
however, that would also limit the maxiinteresting image than if I had shot earlier
mum duration of your exposures in order
and not included the tree.
to achieve images without star trails. I susThe Polarie supports the four following
pect it will also limit the overall exposure
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time or the stars will have moved enough
relative to the foreground to cause either
star trails or blurring of the foreground subject. Unfortunately, I did not have enough
time with the Polarie to explore this setting
fully, but think it could be a very interesting
mode if you have a fast enough camera lens
and some interesting foreground material.
The solar and lunar tracking modes are
pretty self explanatory. I don’t have any gear
that is light enough for use in the solar
mode and there wasn’t enough time for me
to do anything with the lunar mode during
this project.
I don’t normally include a pro/con list
in my articles, but I will this time because I
think there are some compelling reasons.
Unlike every other pro/con list I’ve ever
read, I’m going to start with the cons. I hate
to end an article with the cons when there
is so much more to like about the Vixen Polarie Star Tracker.
Cons
The documentation for the Polarie
needs work. While the basic operation description is fine, there is room for improvement in the areas describing the external
power supply and those that explain the the
various tracking rates. Granted, these are
pretty easy to figure out for those of us who
have been at this a while, but anyone new to
astrophotography might find the lack of detail on those departments a little daunting.
The documentation for the polaralignment scope needs quite a bit of work.
The description of how to set the date and
time on the polar alignment scope is incomplete, and the diagrams did more to
help me understand how to set it up than
did the descriptions. Also, as I read it, the
description of the final step of orienting the
polar alignment scope in the Polarie conflicts with the diagram. The diagram is accurate, however, the accompanying words
would have you pretty much undo the constructive work done to that point. I understand the difficulties in accurately
translating from one language to another
(Vixen products are produced in Japan),
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but still feel the English-language documentation deserves improvement in this regard.
I also wish that the polar-alignment
scope was illuminated, but shining a small
light into the front of the scope illuminates
the alignment guides quite well.
My last con is really more a reflection of
my previous astrophotography experience.
I’ve always shot deep or relatively deep-sky
images, so I’m used to mounts with capacities in excess of 25 pounds. The Polarie is
rated at 4.4 pounds. That limits you to a
camera and a lens, and a relatively short lens
at that. However, to add to the capacity
would negate the first and most-impressive
item in my pros list.
Pros
The Vixen Polarie is extremely
portable. Any usable imaging platform will
require a tripod and at least one head. The
nature of the beast dictates two heads, unless the head used to mount the Polarie itself is included in the tripod design. The
Polarie’s rated weight capacity of only 4.4
pounds puts very little strain on the base
platform, so you could certainly get by with
a lighter tripod/head combination than the
one I used.
The Polarie provides very good tracking for wide-field imaging. Remember, a
50-mm lens on my T2i is the equivalent of
an 80-mm lens on a 35-mm film camera,
and the 135-mm lens I used is roughly
equal to a 215-mm lens on that same film
camera. I was able to make 7-minute exposures with the 50-mm lens and at least 4minute exposures with the 135-mm lens.
Anything longer than the 135-mm, and I
feel you’ve gone beyond the bounds of
wide-field imaging when using the widely
popular APS-based cameras.
Vixen also provides a complete package for those who don’t own any photographic equipment (see insert). You can
purchase the Polarie, polar-alignment scope,
tripod and ball head (the tripod is designed
so that you only require one head) directly
from Vixen. This is a great idea, and from

what I can tell, the tripod and ball
head are competitively priced with
commercially available tripods and
ball heads (I work in a local camera
supply/photo lab, so I’m up to speed
on current prices).
I like the ability to use the variety
of tracking speeds provided by the Polarie. I would love to have had the
time to play with the Star-Scape mode
so that I could make some images
with the local city (Worcester, Massachusetts) in the foreground. The
moon rising over the city would be really neat, as would Orion or any of the
larger constellations.
I know I mentioned this before,
but the Polarie really is well built.
Every seam is clean and tight and the
threads are silky smooth. The fit
and finish of this tracker is simply
excellent. So after all that, how do I
feel about the Vixen Polarie? The
Polarie is certainly not the only
motorized barn-door-style tracker on
the market. But, it is the newest entry Figure 4 - 15 exposures of 2 minutes each with a
to this field and Vixen has learned Canon T2i and 135-mm lens.
portable platform to use for wide-field asfrom the predecessors and made
trophotography, the Polarie definitely deimprovements where possible while mainserves serious consideration. To my
taining competitive price points. The lack
knowledge, it is the smallest motorized
of illumination on the polar alignment
barn-door-style tracker on the market. Plus,
scope and the weak English-language
it is very well built and reasonably priced.
documentation are, in my view, oversights,
If you don’t need high load capacity or autobut are certainly not major impediments to
guiding, the Vixen Polarie could well be all
successful wide-field imaging with the
you require for successful wide-field DSLR
Polarie.
astrophotography.
If you’re looking for an ultra-light,

Sierra Stars Observatory Network
Now YOU Can Have Access to a World Class
Automated Robotic Observatory System

SPECIAL TRIAL RATE FOR FIRST-TIME USERS!
For a limited time we are promoting a special one-time
rate for new customers using the Sierra Stars
Observatory for the first time. For $50 you get 50
minutes (83 credits) of imaging time. That's more than
a 40 percent discount below our base price.

www.sierrastars.com
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A Technical
Look
at the
Vixen
Polarie
Image 2

Image 3

Features and Specifications
The Polarie incorporates a 144-tooth,
full-circle aluminum-alloy wheel gear that
measures 57.6 mm in diameter, matched
to a high-tension brass worm gear of 9
mm diameter driven by a stepper motor
powered by two internal AA-size batteries
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Image 4

Image 5

or by an external power supply via USBmini. A pair of standard Alkaline batteries
will power the unit for approximately 4
hours with a 3.3-pound (1.5-kilogram)
payload.
The unit weighs 1.4 pounds
(0.635029 kilogram) and measures 3.7

Image 1

Image 6

inches by 5.9 inches by 2.3 inches
(95x137x58 mm).
Despite that its namesake is the target against which users in the Northern
Hemisphere perfect alignment, Polarie is
easily converted to use in the Southern
Hemisphere as well.

A TECHNICAL LOOK AT THE VIXEN POLARIE
The Vixen Polarie Star Tracker
User’s Guide is available at: http://
w w w. v i x e n o p t i c s . c o m / P D F / P O LARIE%20Manual.pdf
Optional Accessories
Dedicated Polar-Axis Scope
The 6x20 alignment scope is
equipped with a precision-engraved dial
that overlays a Meridian-offset scale onto
a time-graduation circle, as shown in
Image 1. A fluid level is built into the
bottom of the dial. Image 1 offers the
rear right view (as viewed by users in
the Northern Hemisphere) of the Polarie
into which the Dedicated Polar-Axis
Scope has been inserted. The built-in
polar viewer is located at the upper left
corner of the back of the unit, while the
built-in illuminated tilt meter is inset into
the “left” side of the Polarie. The mode
dial is positioned to the right of the top
side of the Polarie.
Vixen Tripod with Two
Ball Heads
Shown in Image 2 is the optional
Vixen Tripod that includes two ball-head
mounts: one for attachment of the Polarie
to the tripod and another for attaching a
camera to the Polarie. The novel design of
the tripod facilitates easy, intuitive onehanded adjustment of altitude alignment
of the Polarie. The highly portable tripod
features 4-section legs and collapses to a
minimum length of 22 inches, while its

Image7

working height range is from 21.2 inches
to 70 inches (540 mm to 1780 mm). Its
geared elevator-pole extension has an adjustment range of 11.4 inches (290 mm).
Its maximum load capacity is 6.6 pounds
(3.0 kilograms) and the Polarie itself
weighs 4.3 pounds (1.98 kilograms) sans
pan head.
Polarie Polar Meter
The optional dedicated Polarie Polar
Meter (Image 3) attaches to the “flash”
foot on top of the Polarie, as shown in
Image 4, and simplifies initial polar alignment to three basic steps: (1) Set the Polar
Meter’s altitude scale to the latitude of
your location, (2) point the Polar Meter

toward North using the built-in oil-filled
compass, and (3) level the meter so that
the bubble is centered in the built-inch
bubble level. For Northern Hemisphere
users, Polaris will then appear in the Polarie’s built-in polar viewer.
Other Polarie Images
Image 5 reveals the “right” side of the
Polarie which contains the battery door
and USB-mini plug receptacle. In Image
6 the Polarie is featured mounted on the
Vixen Tripod, and polar aligned with
camera attached and ready for imaging.
Image 7 offers an image of the Milky
Way, captured by Kouji Ohnish using the
Polarie Star Tracker.
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