
Techniques For Better Viewing 

 

Some tips on using your scope to better advantage 

How do you get the most out of using your telescope? Astronomers have been 

collecting and swapping observing tips for years. Here is a brief description of some 

popular recommendations from selecting an observing location to observing with a 

telescope. 

Don’t observe near or within the unsightly glare of outdoor lights such as floods, 

mercury vapor “yard blasters” and wall packs to name but a few. Even better yet, put 

your telescope in the car and take it to a location outside of town. Make certain you 

have the property owner’s permission before doing so. 

Likewise, the light from a bright moon may interfere as well. When viewing faint 

objects you might want to wait for a night that the moon’s not up or at least is merely 

a crescent. 

If your telescope has a small finder scope attached, make sure that it’s aligned parallel 

to the main telescope before using it to locate celestial targets. First choose a distant 

terrestrial object, such as a roof peak by day or a far off light at night. The target 

object should be at least a couple of blocks away. 

Using the lowest power eyepiece, locate the target object with the main instrument. 

Once it’s found, lock the knobs on the two axes so the telescope won’t move. Adjust 

the small thumb screws on the finder scope until the object is centered in the cross 

hairs and re-tighten them. Check the main telescope. If the object not centered, unlock 

the axes, re-center and repeat until the object has been centered in both scopes. 

Now you’re almost ready to observe. Dark adaptation occurs as the eye recovers its 

sensitivity after exposure to light. Let your eyes adjust to the darkness while avoiding 



any white lights or flashlights. Ten minutes is enough to recover a fair amount of 

night vision and after a half hour the adaptation will be mostly complete. 

When referring to printed charts and reference materials, or making notes, avoid white 

light flashlights. Use a red filtered one instead. The eye’s rods are insensitive to red 

light so your low level night vision will not be affected. 

 

Distant galaxies and far off world's await the curious 

In a pinch, try using a rubber band to fasten one or two layers of brown paper from a 

grocery bag over the end of the flashlight. Begin viewing each new object using your 

lowest power eyepiece. Don’t automatically jump to the highest powered eyepiece in 

your collection. Among different power eyepieces of similar design, low power views 

tend to be brighter and have a wider field including more of the sky. 

Anyone that has looked into the eyepiece at faint nebulae or galaxies through a 

telescope — no matter how large — immediately realized the views are not the same 

as the beautiful full color images taken with the Hubble Space Telescope. The reason 

is because images are created with time exposures on film or electronic detectors that 

allow light to be collected over time. Our eyes don’t work that way. 

The eye’s retina has cones and rods. Cones allow us to detect color but in order to do 

so require more stimulation than a faint telescopic image usually provides. The rods 

are more sensitive but see in black and white. The rods are the workhorse when it 

comes to viewing faint objects. 

Averted vision is a technique for directing an image to fall upon the rods where it is 

most effective. Because the rods are not located at the center of vision, the trick is to 

direct the vision slightly off to the side by not staring directly at the object. In doing 



so, the faint image may pop out and be visible, yet disappears when one looks straight 

at it using the cones. 

American author Edgar Allan Poe was aware of the physiology behind averted vision. 

The following description is from his 1841 short story “The Murders in the Rue 

Morgue”: 

“To look at a star by glances — to view it in a side-long way, by turning toward it the 

exterior portions of the retina (more susceptible of feeble impressions of light than the 

interior), is to behold the star distinctly — is to have the best appreciation of its lustre 

— a lustre which grows dim just in proportion as we turn our vision fully upon it. A 

greater number of rays actually fall upon the eye in the latter case, but in the former, 

there is the more refined capacity for comprehension.” 

Another technique for seeing seemingly invisible faint objects is a light tapping of the 

tube, causing the image to jiggle. The eye likes motion and once the image is detected 

after a slight rap on the tube, your averted vision may be able to hold the image 

steady. 

Several of the above tips are valid whether or not you have a telescope. So get 

outside, as Poe wrote, “to be enamoured of the Night for her own sake.”  

 

Using ‘Averted Vision’ 

 
 

Astronomers often employ an observing technique called "averted vision", the art of 

looking slightly to the side of a faint object being studied. This works because, we are 

told, there are more rods slightly off the optical axis of our eyes. But there is a great 

deal more to it than that, and with some understanding of the physiology of the eye, it 

will be seen that there are right and wrong ways to use averted vision. 

 



It is true that the density of rods peaks well outside the center of vision. Since the rods 

are the eye's faint light detectors, it stands to reason that this peculiarity of physiology 

is what makes averted vision work. The density of the rods at a point 20 degrees off 

the center of vision reaches about 160,000 rod cells per square millimeter. This is a 

greater density than the peak density of the cones - the eye's bright light and color 

detectors - on the fovea (the center of vision), where cones only reach about 140,000 

cells per square millimeter. 

 

The point of greatest density of the rods does not correspond to the point of greatest 

sensitivity, however. The area of greatest sensitivity has been shown to vary 

considerably from observer to observer, but it is never as far as 18 degrees from the 

center of vision. The reason for this has to do with the manner in which the retinal 

cells are "wired" to the brain. 

 

In the fovea, each cone is connected to a single ganglion cell, which in turn is hooked 

up to a nerve fiber that eventually joins the optic nerve. As we move away from the 

fovea, each ganglion cell starts to service several cones or rods. Eighteen degrees 

from the fovea, 100 rods might be connected to a single ganglion cell. At some point 

on this line extending outward from the fovea, the number of rods per ganglion cell is 

such that the eye operates at peak sensitivity. For most people, this point is 

somewhere between 8 and 16 degrees from the fovea. 

 

But so far we have only been considering the sensitivity of the eye as a function of an 

image's angle from the fovea. One might suppose that it makes a difference if we 

avert our vision to the left or right, up or down, or at some angle. And it does matter. 

The most effective direction to avert our eyes is that required to place the object on 

the nasal side of our vision. Simplified, this means if you are a right-eyed observer, 

you shift your eyes to the right; if a left-eye observer, you shift your gaze to the left. 

Whichever eye you use, you avert your gaze in that direction. 

 

By using this most efficient portion of the retina, you will experience a gain of some 

four magnitudes or more over your direct vision! The effect of this is not 

insignificant. It means the detection or not of many stars and most details in deep sky 

objects. 

 

It is important not to avert your vision the opposite direction - that is, if right eyed, 

you should not use averted vision by shifting your gaze to the left. This will place the 

image on the blind spot, right where the optic nerve connects to the retina. Nothing 

will be seen in such a circumstance, no matter how bright! 

 

This poses an interesting dilemma for binocular observers and for those who use 

binocular viewing attachments on their telescopes. Averting one eye to its optimal 

position puts the image on, or nearly on, the blind spot on the other eye. This is 

counterproductive; the advantage of the binocular system is its use of two eyes. 

Inadvertently disabling one eye makes no sense. The solution is simple, and 

astronomers have been saying it for centuries: look up! 

 

The second most efficient direction to avert your gaze is upward - look in the 

direction of the top of your head, so that the image is below your center of vision. The 

area of the retina in use here is somewhat less sensitive than the optimal horizontal 



location, but only slightly so. Doing this does not put the image in the blind spot of 

either eye, and considering the gains to be had from binocular vision, this will likely 

prove as efficient (or more so) under such conditions as using the optimal monocular 

method. 

 

If you choose to avert your gaze downward, you will find your averted vision slightly 

less sensitive again. In actuality, the retina is every bit as sensitive here as it is if you 

avert your vision upward, but it is sensitive over a much smaller area. Thus, it is 

harder to consistently rest the image on the "sweet spot". 

 

Some observers will notice that their most sensitive areas are slightly to the side and 

down, or in other ways not exactly as eye physiology would suggest. In my case, I 

find averting to the right and slightly up (I am right eyed) is best for me. There are 

large variations in the way our eyes are made up - in fact, our retinas are even more 

distinctive than our fingerprints. Almost nothing can be said categorically about 

vision, but we can say what will apply in the majority of cases. It is well known that 

experienced observers see much more detail, and many fainter objects, than 

beginners. I believe that this is caused in part by the observer learning about the 

individual characteristics of his or her eyes over the course of many nights of 

observations. 

 

Next time you are out with your binoculars or telescope, take some time to explore 

these different areas of your vision. It might be quite apparent what is the most 

promising averted vision method for you. And if it happens to be something other 

than what medical science predicted, don't let that stop you from doing it your way. 

They are, after all, your eyes, and only you know what you can see with them. (by 

Jeff Medkeff) 

 

The Basics 

• The retina of your eye has two types of light-detecting cells: rods and cones. 

• Cones detect color under well-lit conditions and are densely packed in the fovea, 

near the center of your retina. Cones help you see color and fine detail, which is why 

you look directly at objects you want to see well, like books, movies, and faces. 

• Rods are mostly away from the center of your retina. You see less detail and no 

color with the rods, but they are much more sensitive to light. 

• The way your eye is structured means you see the faintest objects if you look 8 to 16 

degrees off center. The exact angle is a little different for each person. 

• This only works if the object you’re looking at is on the nose-ward side of your eye. 

So look slightly rightward with your right eye and leftward with your left eye. Do the 

reverse and you’ll expose the blind spot of your eye and you won’t see a thing. 



 

A cross section of the human retina, showing rod and cone cells. 

A Deeper Look 

• If you’re using both eyes, as with binoculars, looking only sideways makes one eye 

more sensitive at the expense of the other. The solution? Look up. That uses another 

rod-rich part of your retina above the fovea. 

• With a little practice, averted vision reveals objects 20-40x fainter than direct vision. 

That’s a huge difference. 

• Rods are most sensitive to blue-green light, but your optics nerve and brain are not 

wired to detect color when only your rod cells are exposed to light. That’s why faint 

objects appear grayish-white. 

 

The sensitivity of rods and cones to light across the spectrum 

Good To Know 

The blinking nebula, NGC 6826, is an object that most dramatically demonstrates 

averted vision. Stare directly at this blue-green planetary nebula and you see only the 

dim central star. Look slightly to the side and the faint nebula around the star appears 

suddenly. When you switch from straight on to averted vision, the nebula appears to 

blink on and off. It’s darned impressive. 



Personal View 

I usually begin with a short lesson on averted vision when showing faint objects to 

beginners. When they try it, they usually gasp at the subtle detail that suddenly 

appears. 

 


