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UV light spectraUV light spectra

• UV‐A: damages collagen fibers => accelerate skin aging
• UV‐B: essential for vitamin D production, leads to sunburn
• UV C: most dangerous for living organisms use for disinfection• UV‐C: most dangerous for living organisms, use for disinfection
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Low pressure mercury lampLow‐pressure mercury lamp

• Electrical arc excites mercury

• Emission of mercury is essentially at 254 nmy y
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Disinfection of waterDisinfection of water

• Bacteria are “killed” by photochemical changes in DNA or RNA

• Light of sufficient energy has to be used which can be absorbed 

from the DNA
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Security fraud detection and forensicsSecurity – fraud detection and forensics

Counterfeit detection:

• Authentification of currency, credit cards etc.;

• Longwave UV preferred for safety reasons

Counterfeit detection:

• Longwave UV preferred for safety reasons;

• Efficient UV LED’s are desired to integrate with cell 

phonesphones

Investigation of crime scene/body (forensics):

• Some pepper sprays contain UV pigments;

• Body fluids fluoresce under certain UV‐length;

• „Cut‐off” googles are used to discriminate evidence

from background (i.e. tissues);
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• Body fluid fluorescence is highly  dependent;



Quality control penetrant testing (PT)

R l f b ki d f t

Quality control – penetrant testing (PT)

• Reveals surface‐breaking defects;

• Low cost;

• Applicable to all non‐porous materials;

PT using visible penetrant and developer

PT using fluorescent penetrant under black
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PT using fluorescent penetrant under black 
light
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Electronics circuit designElectronics – circuit design
Photolitography VLSI circuit design:
• Exposure to UV changes chemical behaviour of 

„photoresist” layer;

Photolitography – VLSI circuit design:

• Photoresist is etched out with high pH solution;

Photo‐CVD using VUV excimer lamps– ULSI circuit design:

• VUV excimer lamps can break almost all bonds in molecules;

• Possible to grow mono‐Si on silica substrate and vice versa only by VUV light;

• Typically done by PA‐CVD at ~350oC Photo‐CVD uses much lower T;• Typically done by PA‐CVD at 350 C, Photo‐CVD uses much lower T;
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Other applicationsOther applications

i lMineralogy
Some gems and minerals fluoresce

under UV which is used for gem mining 
d id tifi ti

Astronomy
UV measurements in outerspace reveal very

hot objects, depicted aurora on Saturn
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and identification



Even more applications”Even more „applications

i bl ” ” d i i„Disco blue”
White clothes shine blueish under UV 
due to the presence of fluorescent dyes

b b d f l d d t t

„Hot or not” determination
Some spiders are sensitive to UV light. 

Opposite sexes are attracted to 
h th b th i fl t b d t
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absorbed from laundry detergents eachother by their fluorescent body parts



ReferencesReferences

1 UV l i d P i Di i h i A d f ld fü UV hl (2010)1. UV‐lampen in der Praxis. Die wichtigsten Anwendungsfelder für UV‐strahlung (2010).

2. K. Kurosawa et al. (2000): Silica film preparation by chemical vapor deposition using
vacuum ultraviolet excimer lamps, App. Surf. Sc., 168, 37 ‐ 40.

3. C. Carter‐Snell, K. Soltys (2005): Forensic Ultraviolet Lights in Clinical Practice: Evidence for 
the Evidence, Can. J. of Police & Secur. Serv., vol 3, issue 2, 79 – 85.

4. http://www.blacklightworld.com4. http://www.blacklightworld.com

5. http://www.blueamberblog.com/2006/03/

6. http://www.eurekalert.org/features/kids/2007‐01/aaft‐jsg011907.php

7. http://www.britannica.com/EBchecked/topic/289645/integrated‐circuit‐
IC/236580/Photolithography

8. http://blogs.nationalgeographic.com/blogs/news/breakingorbit/2010/09/new‐saturn‐8. http://blogs.nationalgeographic.com/blogs/news/breakingorbit/2010/09/new saturn
aurora‐pictures‐cassini.html

Krzysztof Gugula and Alexander Milbrat 11UV‐light applications


