
INSIDE ASTROPHOTOGRAPHY CAMERAS

Modern astronomy cameras have revolutionised amateur astrophotography. Today's 

sensors can record astonishing levels of detail, revealing faint nebulae, distant 

galaxies and subtle planetary features that were once beyond the reach of amateur 

astronomers.

Yet choosing a camera has arguably become more confusing than ever. 

Manufacturers promote an endless list of specifications—megapixels, pixel size, 

quantum efficiency, read noise, dynamic range, full well capacity and cooling 

performance—but understanding which of these matters can be challenging.

WE'RE LIVING IN THE 

GOLDEN AGE OF 

AMATEUR 

ASTROPHOTOGRAPHY

BUYING GUIDE #6

Before choosing a camera, it helps to 

understand the characteristics that 

determine its performance. Rather than 

concentrating on the number of 

megapixels or the latest sensor, 

successful astrophotographers 

consider how the camera will work with 

their telescope and the types of 

objects they intend to photograph.
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SENSOR DESIGN I

SENSOR SIZE

Physical size has one of the greatest influences on the type of photographs you can 

produce. A larger sensor captures a wider field of view (FOV), making it easier to 

photograph large objects such as the North America Nebula or the Andromeda Galaxy.

Smaller sensors naturally produce a narrower FOV, which can be advantageous when 

photographing compact objects such as planets or small galaxies. Larger sensors also 

demand more from the optical system. They require telescopes capable of producing a 

well-corrected image across a larger area and often require larger filters and 

accessories, increasing the overall cost of the imaging system.

PIXEL SIZE

Each sensor contains millions of tiny light-sensitive pixels. The size of these pixels is just 

as important as the overall sensor dimensions. Small pixels can record very fine detail 

when paired with an appropriate telescope, making them attractive for high-resolution 

imaging. However, because each pixel collects less light, they generally require good 

observing conditions and careful matching to the telescope. Larger pixels collect more 

light individually, improving sensitivity and often producing cleaner images, particularly 

when photographing faint deep-sky objects. Neither is inherently better. The goal is to 

match the pixel size to the focal length of the telescope so that the system captures as 

much detail as the atmosphere allows without unnecessarily increasing noise or file size.
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SENSOR DESIGN II

RESOLUTION

Resolution describes the number of pixels contained within the sensor and is usually expressed in megapixels. For example, a 24-

megapixel sensor has roughly 24 million individual light-sensitive sites arranged in a grid, and is calculated by multiplying the 

horizontal and vertical pixel counts. Many newcomers naturally assume that higher resolution always produces better photographs. In 

practice, resolution is only one part of the equation. Optical quality, atmospheric conditions, accurate tracking and correct image 

sampling usually have a far greater influence on image quality than simply increasing the number of pixels. Higher-resolution cameras 

generate larger image files and require greater computer storage and processing power.
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PERFORMANCE I

SENSITIVITY (QUANTUM EFFICIENCY)

Quantum efficiency (QE) is a measure of how efficiently a camera sensor converts 

incoming photons into a useful signal. A higher QE generally means more signal from 

the same amount of light, which can be particularly beneficial when imaging faint 

objects or using narrowband filters. QE varies with wavelength, so when comparing 

cameras, look at the QE curve rather than simply the highest quoted figure, and 

consider performance at the wavelengths you intend to image.

READ NOISE

Whenever the camera reads the information stored by the sensor, a small amount of 

electronic noise is introduced into the image. This is known as read noise. Lower read 

noise allows faint signals to stand out more clearly from the background, particularly 

when using many shorter exposures. Improvements in modern sensor technology have 

dramatically reduced read noise, making deep-sky imaging more accessible than ever 

before. While read noise remains an important specification, it should always be 

considered alongside the overall performance of the sensor rather than in isolation.EVERY GARDEN CAN BE 

AN OBSERVATORY



PERFORMANCE II

FULL WELL CAPACITY

Every pixel can store only a finite number of electrons before it becomes saturated. This 

limit is known as the full well capacity (FWC). With the long exposures used when 

photographing deep-sky objects, having a sensor whose pixels have a large FWC 

reduces the likelihood of brighter objects in the frame becoming over exposed. This 

means that colour in bright stars is preserved while still allowing fainter structures to be 

recorded.

DYNAMIC RANGE

Dynamic range describes how well a camera can record both bright and faint detail 

within the same image. High dynamic range allows bright stars, delicate nebulae and 

subtle background structures to be recorded simultaneously without losing detail at 

either extreme. For many deep-sky photographers, dynamic range is considerably more 

important than simply having the highest possible resolution.
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COLOUR VS MONOCHROME

One of the most important decisions when choosing an astronomical camera is whether 

to purchase a colour or monochrome model. Colour cameras contain a microscopic 

pattern of red, green and blue filters permanently built into the sensor, known as a 

Bayer matrix. Each pixel records only one colour of light, and the camera reconstructs a 

full-colour image from this information. The result is a simple, convenient imaging 

system that requires only a single exposure to capture colour.

Monochrome cameras do not contain a Bayer matrix. Every pixel records all of the light 

that reaches the sensor, making these cameras more sensitive than their colour

counterparts. Colour images are produced by taking separate exposures through 

individual filters before combining them during image processing. This approach is 

particularly valuable when photographing emission nebulae. Rather than emitting all 

colours of visible light equally, many nebulae radiate strongly at specific wavelengths 

associated with elements such as hydrogen, oxygen and sulphur. By selecting filters that 

isolate these wavelengths, astrophotographers can record faint nebular detail with 

much greater contrast while reducing the effects of light pollution and moonlight.

For newcomers, one-shot colour cameras provide the simplest path into 

astrophotography. They require less equipment, shorter setup times and simpler image 

processing, making them an excellent choice for photographing galaxies, star clusters 

and many brighter nebulae. If your primary interest is obtaining the highest possible 

image quality—particularly for deep-sky imaging—a monochrome camera offers greater 

sensitivity and considerably more flexibility. 

COLOUR CAMERAS 

PRIORITIZE SIMPLICITY, 
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KEY FEATURES

COOLING

Unlike daytime photography, astronomical imaging often involves exposures lasting 

several minutes. During these long exposures the sensor gradually warms, producing 

unwanted electronic noise known as thermal noise. Many dedicated astronomical 

cameras incorporate thermoelectric cooling systems capable of reducing the sensor 

temperature by 30–40°C below the surrounding air. Cooling significantly reduces 

thermal noise, producing cleaner images and making image calibration much more 

consistent from one night to the next. Cooling does increase both the cost and power 

requirements of the camera, but for long-exposure deep-sky imaging it is one of the 

most valuable features available.

FRAME RATE

While deep-sky photography relies on long exposures, planetary imaging uses an 

entirely different technique. Instead of taking exposures lasting several minutes, 

planetary, lunar and solar photographers capture thousands of very short exposures 

every minute. Software then selects the sharpest individual frames before combining 

them into a single high-quality image. For this reason, cameras intended for planetary 

imaging are designed to achieve extremely high frame rates, allowing them to record 

as many images as possible during moments of steady atmospheric conditions.

COOLING DOESN'T 

INCREASE THE AMOUNT 

OF LIGHT COLLECTED. 

IT REDUCES THE 

UNWANTED NOISE 

THAT HIDES THAT LIGHT



ABOUT NSO

Our Vision

We envision a world where anyone 

with an interest in astronomy can 

begin their journey with confidence 

and enjoy rewarding first light 

experiences. Where choosing 

equipment is exciting rather than 

overwhelming, expert guidance is 

always within reach, and every 

astronomer has a trusted partner 

throughout their journey under the 

stars.

Our Commitment

We believe our responsibility doesn't 

end with a sale. We are committed to 

supporting our customers throughout 

their astronomy journey.

• Expert Guidance

• Carefully Selected Stock

• Accessible Value

• Long-Term Partnership


