Newton & His
Dang Rings!
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* Common artifact when solar H-a imaging
Much larger radius rings (almost straight)
Often occur when Barlow in front of camera
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» Forgot to remove UV (Haze) filter from camera




» Upon closer examination... x
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Same situation in solar images
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Constructive
interference

Reflected
waves
in phase

Destructive
interference

Reflected
waves 180°
out of phase

Path length
difference =

even multiple
of A/2

Flat filter & curved lens
Thin air gap between

Reflection at all
boundaries

Air-glass boundary - 180°
phase change

Depending on gap -
constructive or destructive
interference




Ring pattern is well behaved & predictable
Can be used as a way of measuring curved k\\\ o
surface to high precision

e.g. telescope optics!




Traditional “flat frame” technique
Test flats in basement

Pattern not reprndiiced — nead monochromatic light?




Reached out to Paul Klauninger who researched &
found FFT technique on solar imaging group

Use Astrolmage] '~2k *or ¢~t*2rne in frequency
domain & remo. ,thr * a2y ¥ e Fl [




Create mask & selectively apply tone balance (curves)

Try create mask from aurora images
Too much noise & non-uniformity

Measure rings & ¢ ... es ith a4 me ¢
Assumed sinus¢ wlw - an ir frec uency

Mask not accurate enough + unage nun-uniformity
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» Brute force - trade scalpel for sledgehammer!
Simple mask, heavy Gaussian blur, random noise

» Resultis ... okay
Rings not visible but aurora detail lost




Beware of situations where Newton’s rings may occur
Aurora + filter on end of lens
H-a solar imaging + Barlow or tilted camera

Take necessary action to prevent rings BEFORE they
happen
Take the dang filter off Jim!




