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Systematic comparison of ultraviolet vs. white light for lightboard illumination
Craig W. Looney (Merrimack College)

MOTIVATION

White vs. 396 nm vs. 372 nm, presenter lights OFF (see figures below).  With the presenter lights off, the glass is illuminated ONLY by the glass LEDs.  With the 
camera settings and glass LED illumination levels shown, the tempering flaws are well-masked in all 3 video frames.  However, we can clearly see that the 396 nm 
LED provides better masking of the circled marker smudges than the white LEDs while delivering equal-or-better writing brightness and superior color separation.  
Interestingly, the 372 nm light apparently causes the glass itself to fluoresce, reducing the overall visual quality. The smudge-masking result for the 396 nm light is 
a welcome result (but was not an “obvious” expectation, since the smudges consist of residue from fluorescent markers).

[Frames extracted from HD iPhone 13 video.  Camera settings:  ISO 500, shutter speed 1/60 sec., tint = 0, temp = 6000K.  Presenter lights were OFF.]

White vs 396 nm, presenter lights ON (see figures below).  In most lightboard setups, including mine, the glass receives some visible-light illumination from the 
“presenter lighting” and this works against the masking advantages of (mostly-invisible) 396 nm glass illumination.  Nevertheless, in illuminated-presenter 
conditions, the masking advantages of 396 nm LEDs persist (while somewhat attenuated) … see figures below.  [Note:  the advantage might or might not show up 
in the printed poster but it is visible in the PDF version of the poster and in the source videos.]

 Normally invisible tempering defects in high-clarity 
(low-iron) glass become highly visible when 
illuminated with edge-mounted white LEDs [1].  While 
such defects can be mitigated with careful attention to 
camera settings and presenter lighting [2, 3] they 
present an ongoing technical challenge.

 Obvious idea:  use invisible UV light … this should 
cause fluorescent markers to visibly fluoresce, but 
should be invisible when scattered by defects.

 McCorkle and Whitener [4, 5] reported a qualitative 
appearance enhancement when using near-visible UV 
blacklight illumination, but no systematic investigations 
have been reported.

A systematic comparative study of cool white LEDs vs. UV 
LEDs (peaked respectively at 396nm and 372nm, ±2nm 
[6]) for lightboard illumination was carried out on my self-
constructed home lightboard [7], which has a number of 
features that make it well-suited for these experiments: 

• An accessible glass-edge design allows easy 
removal/replacement of LED strands.

• Step-down DC converters (installed to eliminate 
banding effects caused by more commonly used PWM 
dimmers, see ref. [7]) provide precise, repeatable 
control of presenter and glass illumination levels. 

• Minor but visible tempering-related defects, running 
left to right across the middle of the glass pane 
(underneath the arrows in the image below):

All video frames presented in this poster were extracted 
from iphone13 HD videos taken with the MoviePro app to 
manually and repeatably control camera settings (IS0, 
shutter speed, tint, temperature).  With these factors as 
well as the presenter lighting levels held constant, the 
glass LED lighting levels were varied, with the goal of 
obtaining videos that could be compared head to head.

Selected RESULTS

EXPERIMENT

CONCLUSIONS (simplified!)
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White LED 396 nm LED 372 nm LED

Identical presenter lighting and camera settings [iPhone 13: ISO 500, shutter speed 1/60 sec., tint = 0, temp = 6000K] 

White LED 396nm LED

• 396 nm UV appears to be “better” than 
white light for lightboard illumination.

• However:  careful attention to camera 
settings and illumination levels (for both 
glass and presenter) has SUBSTANTIAL
masking capacity and this has been 
under appreciated.

• There is MUCH more detail and nuance 
to all of this … LET’S TALK!

Poster presented at:  2024 AAPT Summer Meeting, Westin Boston Seaport District, Boston, MA, July 6-10, 2024.  [Note:  this archived version of the poster includes minor post-presentation edits.]
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