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Why the need for Star Hopping?
If your telescope is not computer controlled you
need to learn how to do this to find objects.
About the largest field of view (FOV) you can see
in many telescope eyepieces is one degree. Even a
typical finder scope has only a 5 degree FOV. 5
degrees is about the width of three finders held at
arms length. Which is not big enough to find most
objects easily.

Other reasons
• Star hopping is a good way to learn the sky.
• Can use any telescope, not just computer
controlled ones.
• Helps in identifying objects. Computer
controlled might be get you close, but you
might have to “complete” finding it.
• It can be relaxing and fun, it can be a nice
change of pace to go “low tech”.

Prerequisite – Must know Sky
Learning the sky, some tips –
• Good to do at home from backyard even when
the moon is out.
• Start with Binoculars – Large field of view, can see
fainter stars, correct orientation.
• Use planetarium software or app on a smart
phone.
• Get something like a Sky Scout.
• Join an astronomy club and find someone with a
green laser pointer.

Equipment
• Star Charts
Need charts that will show enough stars.
• Finder or Finder scopes.
Two basic types – “Standard” ones that
magnify objects and Zero power finders that
project circles or a dot on the sky. Ideally have
both kinds on your telescope.

Finders
• I find a 8x50 standard finder with at least a 5
degree field of view (FOV) works very well.
• Also very nice is a Telrad. This is zero power
finder that projects circles (up to 4 degrees) on
the sky. If not a Telrad, then a red dot one.
• If only can have one, I would go with a standard
finder. If need to know exactly where you are at,
this is it, a Zero finder will not do it. Also if can’t
see a lot of stars, this is better, can see fainter
stars.

Types Finders
Standard, Traditional Finders

Zero Power Finders

Star Charts
• Ideally have star charts that match what your
can see in your finder.
• The charts I like best is – Sky Atlas 2000.
It show stars down to magnitude 8.5 and
show a lot of the sky on each chart making
planning hops easier.
• S&T Pocket Sky Atlas is OK. Charts are small
and only goes down to magnitude 7.6, but
easy to carry.

Finding objects methods
• With two different types of finders, there are
two different types of methods for finding
objects, both have there advantages.
• Using a standard finder is what most people
think of using when talking about star hopping
from star to star.
• But zero power finders can be a fast easy way
to find objects and many might find this to be
a better method for them.

Using a Telrad – A Zero Power Finder
• Basically uses geometry.
• Simplest way is to just match the circles
projected on the sky to the same orientation
as you see on your charts. More “advanced”
way is to use it to measure the angular
separation to an object from a star.
• Need charts with Telrad projection on it or
have a ring with Telrad size that can put on
map.
• Works well for many objects. Some objects
don't need to hop to them, just go to it.

Example of making a “ring” and framing the
object to view. Then just match what you see in
the sky with what you see on the map.

Examples of what you will see with
using Telrad

Telrad centered on M57 (The Ring) and M13.

Basic Star Hopping method with a
Standard Finder.
This next section is intended as a basic guild line
to follow only. Since each object is located in
an unique star-field, there is no one method
that works every time.
Hopefully this will give you some ideals that you
can use and apply in your star hops.

Basic star hopping
• When I read most descriptions of star hopping
they usually describe starting on a bright star
then go from star to star until you reach your
target. For some objects this works, but for most
objects I don’t think this best describes how to
find them.
• Instead of thinking of “hopping” from one star to
another star, I think it is better to think in terms
of how to use the stars to “guide” you to your
target.

Classic Example of Star Hop
This shows an example of
the classic star hop. The
hop starts with a star in the
handle of the Big Dipper
and goes to M101.
It starts on the star labeled
79, then goes to 81, then
83, then 84, then 86, which
brings you close to the
target object M101.
But most objects don’t have a nice chain of star to follow like
M101 does, most are like M51. How do you find these objects?

1A. Find object on star charts and
determine path to take.
• Once find your object on chart, look for
brighter stars on chart near it. Must have a
starting star you can see naked eye and can
find.
• Usually the closer the starting star the better,
but not always. Maybe there a bright star
farther away that has a better way to guide
you.
• See if there is a way to use the stars to guide
you from a bright star to the object.

1B. Find object on star charts and
determine path to take.
• Don’t just think in terms of going from one star to
another star. Often it is easier to look for a
certain star pattern or look for two or more stars
that are in a group than just a single star.
• Often there will not be a chain of stars, but more
of a “path” to follow which could lead to the next
point in your hop.
• Brighter the stars you use to guide you, the
better. It will be easier to see them and identify
them in the finder.

1C. Find object on star charts and
determine path to take.
• Also try to think of how to use other stars to help
you find the next location (or object). Some times
finding the next location to go to is obvious, but
often you must use other stars as pointer stars to
point you in a certain direction for a certain
distance. (Examples at end should clarify what I
mean here).
• You must be able to see the stars in your finder.
Just because the star is on your chart, does not
mean you can see it your finder. This can vary
depending on viewing conditions.

1D. Find object on star charts and
determine path to take.
• Having a knowledge of an object can help in
determining the path to take.
• If you know it is bright object and know can
see it in the finder, then you might be able to
use a “less” precise, but faster path, to the
object and “sweep” it up.
• If you know the object is hard to see, then you
know you must use a method that “lands” you
on the object precisely.

2. Finding starting star in sky.
• Find your starting star using your naked
eye.
• Some times can use other bright stars to
help find your starting star.
• Once find the your starting star using
your naked eye, take a few seconds to
verify this. Try to match up other stars
besides the starting star with your charts.

3. Think of where the object you are
trying to find is in relation to the
starting star in the sky.
• Maybe orientate your star charts to the sky so
you can “ballpark” where your object is
located in the sky.

4. Find Starting Star in Finder
• I usually first line up the star with my Telrad,
then switch to my standard finder. When I
just used a standard finder, I would once in
awhile line up on the wrong star; even dim
stars can look bright in dark skies in a finder.
• Usually the brightest star in finder is your
starting star.

5A. Find the second location in hop.
• If your lucky, you will see and identify your
next location in the finder, it will be obvious
and you can right to it, often this is not the
case.
• Some problems are that the stars in finder can
be upside down or reversed in finders, and
often you see many stars. Sometimes it is hard
to know what you are looking for.

5B. Find the second location in hop.
• Unless the second location is obvious, I don’t
necessary try to figure out which one it is in
the finder at first.
• The way I usually find the next location is to
think of where the next location is in the sky in
relation to the starting star. Then move the
telescope in that direction. Hopefully this will
guide you to it and make it more obvious
where it is. As you move the telescope, the
finder cross hairs should move toward the
next hop.

6. Once find the second location.
• Once you think you found the second star in your
hop, verify this. Try to find other stars in the
field.
• Once you know you are at the second point in the
hop, look at the distance between this spot and
your starting star in your finder and compare this
to your star chart. This will give you an idea of
how the distance of stars appear in your finder as
compared to your charts and should help in find
other stars in your hop and your object.

7A. Finding other locations in hop.
• Now that you have a “feel” for distances, use this in
finding other points in your hop. For example, if the
distance between your starting star and the second
location takes up 1/3 your finder’s FOV, and looking
at your charts you see the distance between the
second point and the third point is twice this
distance, then you know that the third point should
be about 2/3 of your finder FOV width away from the
second point.
• Usually you will move the telescope in the same
general direction for most of the hop.

7B. Finding other locations in hop.
• Also remember to use other stars in the FOV
to help you find the next location.
• Use these other stars as pointer stars to help
you know in what direction to go in and how
far it is to your next destination.
• Hopefully you can now go from location to
location until you get near your target.

8A. Finding the object.
• If you are lucky, you will see the object in the
finder once you get close to it. If not, then use
your knowledge of distances, and use other stars
to help go to it precisely.
• One thing I often do is instead of stopping where
you think the object is, look for something past it.
This will help confirm in knowing you are at
where you think you are and help in determining
the exact location of the object.
• One tip is before going to the eyepiece, take one
last look in the finder and take a mental image of
what the FOV looks like. This can help if have to
re-center the object.

8B. Finding the object.
• If don’t see the object in the eyepiece, try moving
the telescope very slightly up and down and left
to right. Maybe the object is just out of the FOV.
• If object is small, it could look like a star, maybe
requiring higher power. If a low surface
brightness object, it could very hard to see.
Maybe will not “see” it per say, but will see an
uneven brightness.
• Or maybe just can’t see it in telescope or current
viewing conditions, or the finder is not aligned.
• If nothing else, find someone else to find it in
another telescope to help verify the FOV that
should see and get an idea of what it looks like.

Tips
• Make a loop of wire that matches your
finder’s FOV for your charts. You then can use
this to gage what you should see in the finder
and it gives you an idea of the distance
between stars.
• Study and think of hops during the day.
• Practice at home with binoculars.
• Learn details of your target or targets, like is it
big or small and is it bright or dim. Should you
see it in your finder?

Tips
• Before you start to find objects, make sure
your finder(s) are aligned correctly. (Might
have to realign during the night.)
• Before you start a hop, it might help to put a
low power eyepiece in to give you a wide FOV
at first. Then once find object, switch to a
higher power eyepiece. This is usually OK, just
remember that for some objects this might
not work well. Some objects require higher
magnification to see them or identify them.

Examples
• This next section is some examples that I will
hope illuminate what I tried to explain above.
• The examples are for –
M51, NGC6905, M2, NGC7662, NGC4565, and
M101.

Example 1 – M51 (A)
M51 is a galaxy located in
Canes Venatici, known as
the Whirlpool galaxy.
Since I asked the question
before how you would
find this, I will show how I
find this object.

The basic method is to start at star 85, then find 24. Then
I use the stars from star 24 going toward the handle of the dipper
to get the direction and distance to M51.

Example 1 – M51 (B)
(Step 1) Find the starting
star, in this case it is the
last star in the handle of
the Big Dipper, star 85.
(Step 2) Find the second
location, in this case it is
the star labeled 24.
When finding star 24, move the telescope until you see it. Think
of where the star 24 is in the sky in relation to star 85 and move
the telescope in that direction. Than I usually go past this and
find star 21 as well. This will verify I am looking at the right stars
and gives a better feel of the distance between things. Then I go
back and center up on star 24.

Example 1 – M51 (C)
(Step 3) Then I find the
star next to star 24. I use
this as a “pointer” star.
(Step 4) Then using star
24 and the one found in
step 3, I find the star
pointed to in this step.
(Step 5) Now estimate the distance between star 24 and the one
found in step 4 to get an approximate distance to M51 from star
24.
So if you move the telescope in the same “line” as Star 24 and
the ones found in step 3 and 4, and move it for the distance
found in step 5, it should land you close to M51.

Example 1 – M51 (D)
(Step 6) Now

starting at star 24,
move the telescope in the same
direction as show by the arrow in
this step using the stars found in
steps 3 & 4 as pointers.

(Step 7) Move the telescope for the same distance as found in step
5. As you get close to M51, look triangle of stars right before M51.
Know M51 should be right past these, so stop once you get past
them.
This might seem like a lot at first, but it not so bad and does not take
much time.

Example 2 – NGC6905 (A)
NGC6905 is a planetary nebula located
in Delphinus known as the Blue Flash
nebula.
Basically what I do is find the main
stars in Delphinus. Then use the stars
9 and 11 to point in what direction to
move the telescope in. I will then
move the telescope until I see the half
circle of stars near N6905. Then I use
this pattern to point the way to the
object.

Example 2 – NGC6905 (B)
(Step 1) Find the starting stars, in this case
stars 9 & 11. These are easy naked eye
stars to find.
(Step 2) Now move the telescope in the
same line as stars 9 and 11 are in.

Step 3. Move the telescope until you see the half circle of stars
pointed too in step 3.

Example 2 – N6905 (C)
Now use the end stars in this half circle
of stars to get the direction to move in
and distance to the object.
(The arrows are pointing to the end
stars in the half circle of stars which I
use)
A line connecting these end stars is the
direction to move in and the distance
between these stars is about the
distance to move your telescope.

Example 2 – NGC6905 (D)
The arrow shows how to use the end
stars to get the direction to move it.

Then just move your telescope the
same distance as the distance between
these stars. This should land you very
close to the object.

Example 3 – M2 (A)
M2 is a bright Globular star cluster in
Aquarius. I know this object is easily
seen in the finder. So I know I only
have to get close to the object and I
should be able to “sweep” it up.

The purple circle shows a 5 degree FOV, typical of a finder.
When looking through the finder, the lines of stars above star
22 to the left and to the right are easy to see. The method I
use to find M2 is just move the telescope up through this
“path” between these two lines of stars.

Example 3 – M2 (B)
As shown by the arrow, just move up in this
direction between these lines than look for
the next bright “fuzzy” star you see.
Since this object is bright and easy to see, I
find this method to be fast and easy.

Example 4 – NGC7662 (A)
NGC7662 is a bright planetary nebula
in Andromeda known as the Blue
Snowball.
For this object I don’t star hop to it, I
just point to it, then find it in the
eyepiece.
I use the brighter stars right to the left of NGC7662 which are easy
to see to give me the direction and distance to N7662.
This is a good example of how to use the stars to point out where
objects are located in the sky using something like a green laser
using the same principles I tried to example.

Example 4 – NGC7662 (B)
Basically what I do is to make an
imaginary line from star 16, going
through star 19 down to a point next to
star 17. Then I make another imaginary
line, the same length as the first one,
starting at the first line end point, then
going through star 17.
This will make a right angle as shown. The end point of this
second imaginary line is where I will point my telescope.
Even though this hop didn’t use a finder, it uses the same idea
as using the stars to point to your object.

Example 5 – NGC4565 (A)
NGC4565 is an edge on galaxy
located in Coma Berenices.
Many consider this to be one of
the best edge on galaxies in the
sky.
This cluster is easy to find. Once
found then I orientate my self to
the field. I usually will look for
the cross made by the stars 21,
22, 18, and 23. Then I make an
imaginary equilateral triangle
using stars 17 and 21 to find the
object.

Example 5 – NGC4565 (B)
Using stars 17 and 21 now make an
imaginary equilateral triangle in the
direction of N4565.
Then mentally mark this point in your
mind and move the telescope to it. The
object will be located just off this point.

Making triangles is a common technique to in star hopping.

Example 5 – NGC4565 (C)
There could be multiple ways to find
an object, use whatever way you like
best.
For example, here is another way to
find N4565. Get the distance to move
your telescope by using the distance
between stars 17 and 12. Then
starting at star 17, move along an
imaginary line that these two stars
make as shown by the arrow.

Example 6 – M101
Here is a “refinement” on
the classic star hop to
M101. M101 is a low
surface item, depending on
viewing conditions, often
you have to be right on it
to see it.
The way I complete the
hop to M101 is to make an
isosceles triangle using star 84 and 86 and then out to an
imaginary point. Then I go to this point and M101 should be very
close to this.

Questions

