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| recently (Oct, 2017) got a SONY A7s (not a model 2) and | wanted to determine whether or not it
also suffered from the "Star-Eater" problem. This was a brand-new "in the box" purchase of an A7s.

The camera Model is ILCE-7S, serial number 3386334, with firmware V3.20 (7/26/2016).

Part 1 of this series determined when the "Sitar Eater" problem gets invoked and pointed the way to
avoiding the "Star-Eater" algorithm - what is the highest sensitivity that can be reached without
loosing stars

Part 2 of this series looked at white noise "speckles” in RAW files and which camera settings affect
this.

SO, The best camera settings for maximum sensitivity and low noise, are:
Use the internal camera timer (not BULB) for exposures - limited to 30 seconds
Use ISO settings up to 51,200
Use Long Exposure Noise Reduction (takes and subtracts a dark frame immediately)

Since an exposure of 30 seconds and ISO 51,200 typically overexposes astronomical objects, this
article shows the effect of reducing 1ISO while keeping the exposure interval constant at 30 seconds.

The 30 second interval allows noise to build up in the image, so what does this look like as we reduce
the exposure using the ISO setting?

| chose the combination of the nucleus and outlying areas of M31 - the Andromeda Galaxy with its
companion galaxy (M32) as the target. This area has bright stars, faint stars, and nebulosity gradients.

| went outside and took a series of images through my telescope, varying the 1ISO while keeping the
exposure duration constant even though they would be affected by the temperature, the varying sky
seeing and transparency, and the accuracy of my computer guided telescope drive which could
"smear" some stars if it didn't work perfectly.

All the images were taken within an 11 minute time span while autoguiding the entire time.
There was no need to touch the telescope or camera  thanks to the SONY Remote Shooting
software on my laptop. This minimized the effects of changing sky conditions and telescope
and camera body heating or cooling.



1. Setup
- Allimages were taken with the camera at the prime focus of my Celestron NexStar 8 GPS

computerized telescope using light-tight adapters. This configuration essentially turns my
telescope into a 2000 mm prime lens (no autofocus, no f/stop manipulation)

The camera was powered by battery to eliminate any possible AC adapter noise

The camera was connected to my laptop via USB cable to eliminate any possible A7s WiFi
noise
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2. Pertinent camera settings not changed during tes  ting:

Image Size (M:5.1M) - JPEG image size - still a 12 M RAW
Aspect Ratio - 3:2

Quiality - RAW & JPEG
Exposure Comp. -0

White Balance - Auto
DRO/AutoHDR - off
Creative Style - Standard
Release w/o Lens - Enable
AF w / shutter - off

AEL w / shutter - off
APS-C Size Capture - off

Silent Shooting - OFF

e-Front Curtain Shutter - OFF

Hi ISO Noise Reduction - OFF

Long Exposure Noise Reduction - ON



3. Testing:

It must be noted here, that the 2 inch telescope co  upling adapters | acquired (a T-ring adapter
for the SONY and a "Direct-To-T" 2 inch tube adapte  r) caused vignetting at the corners of the

SONY's CMOS image sensor .

Obviously I will be looking for alternative sources for the T-Ring Adapter and the coupler with less
restrictive internal diameters. The telescope itself has a 2 inch (50.8mm diameter) light path exit.

However, this vignetting actually helped seeing white noise pixels against the darker corners.



4. Images in this document

It's not possible to display actual RAW images in a Word Document. Even lossless image formats like
TIF and PNG are processed by Word to an internal format chosen on image type (especially if they
are too big to fit in the allotted area on the page).

The SONY RAW images are 12 Megapixel (4240x2832) so they must be reduced to embed, as are
the 8-bit depth TIF files | created from the SONY ARW raw files using SONY Image Data Converter
Ver. 4.2.04.17270.

The image below is a result of "Inserting” a full-sized TIF image into this document.

When the Word document is saved, it contained a 22 megabyte PNG version of this TIF image as
well as a 23.8 KB jpg file (720x481) which is the one you see reproduced here.

Showing all 10 full-sized images this way would create a Word document larger than 220 MB (and a
correspondingly huge PDF file)

So, to minimize any image-processing actions by Word itself, | converted the 4240x2832 raw ARW's
(13 MB) to 8-bit TIFs (35 MB) then resized and converted those to 721x482 PNG files and then to
721x482 hi quality JPG files (78 to 162 KB depending on image content).

No image processing enhancements were applied to any image.



5. Thumbnails of the Results

ISO 51,200

ISO 40,000

ISO 32,000

ISO 25,600

ISO 20,000

D5C0o0s7. TIF

0300035, TIF

0300032, TIF

CD3C00040. TIF

0300041, TIF

300042, TIF

D3o00043. TIF

D300044. TIF

C3C00045. TIF

D3C0004e, TIF

ISO 16,000

ISO 12,800

ISO 10,000

ISO 8,000

ISO 6,400




6. Results

Each of the following results pages shows:
a reduced size of the Original raw file (converted for Word as explained above)
a full-sized crop of the upper-left corner where dark vignetting makes white noise more visible
a full-sized crop of the centre area (position shown below)
the RGB Balance Histogram of the original TIF from Registax 6.1.0.8 (left)
an RGB Histogram of the converted 8-bit TIF from my analysis program (right)

Please note that these images were taken for noise  analysis and not esthetics.
- the Calgary sky transparency was not optimal
you should ignore slight tracking errors due to a breeze (I did)
the Andromeda Galaxy is much bigger than these images suggest (compared to deep views)
the Andromeda Galaxy does not end abruptly into a pure black background
no image improvements have been made to the originals

The yellow boxes on the image below show the locations of the two cropping areas included




ISO 51,200 30 seconds LENR (DSC00037)




ISO 40,000 30 seconds LENR (DSC00038)
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ISO 32,000 30 seconds LENR (DSC00039)



ISO 25,600 30 seconds LENR (DSC00040)



ISO 20,000 30 seconds LENR (DSC00041)



ISO 16,000 30 seconds LENR (DSC00042)



ISO 12,800 30 seconds LENR (DSC00043)



ISO 10,000 30 seconds LENR (DSC00044)



ISO 8,000 30 seconds LENR (DSC00045)



ISO 6,400 30 seconds LENR (DSC00046)



7. Conclusions
Until SONY fixes the "Star-Eater" problem, Use:

Silent Shooting - OFF

e-Front Curtain Shutter - OFF

Hi ISO Noise Reduction - OFF

Long Exposure Noise Reduction - ON

Use the internal camera timer (not BULB) for exposures (limited to 30 seconds)
Use ISO settings up to 51,200

These settings produce noise-free images

You can avoid overexposure in one of two ways

1. lowering the ISO below 51,200
2. less exposure time than 30 seconds - but still do not use BULB or an external timer

Since all the ISO setting under the conditions listed above do not cause appreciable noise, | suggest
you lower the exposure time. This will allow more LENR images to be taken in a given session (since
an immediate dark-subtraction takes the same time as the image acquisition), AND, it gives less time
for thermal noise to build up in any image.

8. Finally:

Although the SONY A7s currently suffers from the software "Star-Eater" problem, it is still an amazing
low-noise high sensitivity imager for astrophotography.

Following my recommendations above will allow you to capture better images, faster than many other
affordable DSLR's.

AND - | haven't even addressed that you can take movies under moonlight, or real-time video of the
ever-changing aurora with this camera.

And given the small number of cloudless, dark, transparent, good-seeing skies we get around
Calgary - this is an amazing boost in productivity.

One last note:

But what about the 12 MegaPixel CMOS sensor size? Most other cameras including smart phones
take much bigger pictures.

1. Larger sensors = smaller physical pixel sizes = lots more noise.
2. Study the diagram below to see what you REALLY need these days as far as size goes.



Whether you e-mail pictures to friends, make movies up to 1080P or project them in PowerPoint - you
do not need enormous images - they get converted and downsized considerably for most purposes.




