
 

Fundamentals Of Astronomy 
Part 1: Telescope Image Orientation 

 
By: David Berns 

3-30-2025 
 

Starting our journey in astronomy requires an understanding 

of how telescope images are created. The way celestial 

images appear can differ significantly depending on the type 

of telescope used and whether a star diagonal is included. As 

a result, observers may encounter images that are inverted, 

mirrored, rotated, or displayed upright.  

While it’s not a major issue to see celestial objects in an 

unusual orientation—since there's no established "up" in 

space—it can become confusing when observing terrestrial 

objects, as an inverted view might lead to disorientation. 

For astronomers using star charts, an inverted or mirrored 

image complicates aligning the visual field with associated 

celestial maps.  

 

 

To understand the different image orientations produced by 

various telescopic setups, one must consider the mechanics 

of specific telescope types and the role of diagonals.  

When used without a diagonal, refractor and SCT 

telescopes—though this is less common—produce inverted 

images. Similarly, Newtonian reflectors typically show an 

inverted image, though this can change based on the 

eyepiece's angle relative to the vertical axis. Finder scopes 

with a straight-through design also provide an inverted view. 

In these scenarios, observers can adjust the orientation of 

their star charts to match the inverted image easily. 

However, this adjustment requires practice and familiarity 

with the night sky, as the unconventional perspectives can 

lead to confusion, especially for novice astronomers. 

Additionally, while some experienced observers may become 

adept at mentally flipping the images, others might find it 

Figure 1: Moon as seen with the naked eye, binoculars, or 
through a camera 

Figure 2: Moon inverted as seen in a refractor / SCT without a 
90-degree star diagonal 



helpful to use software or tools that simulate the reversed view, making the alignment process smoother. 

In contrast, refractor or Cassegrain telescopes equipped with 

a standard 90-degree "star diagonal" produce an upright 

image that, while correctly oriented vertically, remains 

mirrored (reversed left to right). This can create difficulties 

when using star charts, as viewers must either mentally flip 

their perspective or read the chart in reverse. 

Fortunately, specialized "erect-image" or "correct-image" 

prism diagonals are available to address these challenges by 

providing a properly oriented view. Porro prisms, which are 

traditional erecting prisms, enable astronomers to view 

objects in the correct orientation while maintaining a 

straight-through line of sight; however, they are 

incompatible with Newtonian reflector designs. 

In conclusion, understanding how the number of optical 

elements in a telescope affects image orientation is crucial 

for astronomers. Telescopes are classified according to their 

arrangement and number of optical components, which greatly influences the resulting image. For example, 

telescopes with an even number of reflecting or refracting optical elements, like Newtonian reflectors, 

generally produce images that are inverted both vertically and horizontally—meaning objects observed 

through the telescope will appear upside down compared to how they look to the naked eye. 

Conversely, telescopes with an odd number of optical elements, such as Cassegrain telescopes with a standard 

diagonal setup, yield laterally inverted images, resulting in a mirror-like effect where left and right sides are 

swapped while maintaining the correct up and down orientation.  

These variations in image orientation are vital for astronomers to grasp, as they can influence the 

interpretation of celestial observations. Both novice and seasoned astronomers must consider these optical 

characteristics as they explore the vast expanse of the cosmos, enhancing their understanding of the celestial 

objects they observe. 

Table 1: Shows image orientation for all three telescope types: 

Telescope Type Configuration Vertical 
Orientation 

Horizontal 
Orientation 

Net Effect vs. Sky 

Refractor No diagonal Inverted (↑↓ 
flipped) 

Reversed (←→ 
flipped) 

Rotated 180° 

Refractor + 90° diagonal Erect (↑ correct) Reversed (←→ 
flipped) 

Mirror-reversed 
L/R 

Schmidt-
Cassegrain (SCT) 

No diagonal Inverted (↑↓ 
flipped) 

Reversed (←→ 
flipped) 

Rotated 180° 

Schmidt-
Cassegrain (SCT) 

+ 90° diagonal Erect (↑ correct) Reversed (←→ 
flipped) 

Mirror-reversed 
L/R 

Newtonian 
Reflector 

No diagonal Inverted (↑↓ 
flipped) 

Reversed (←→ 
flipped) 

Rotated 180° 

 

Figure 3: Moon as seen through a refractor / SCT with a 90-
degree star diagonal. 


