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UV Wavelengths

200nm                                     280nm             315nm         400nm
UVC                                    UVB UVA

Nm = nanometers (10-9m or one billionth of a metre)
http://www.prismium.com/uv%20spectrum.html

Visible light 380 to 740nm

http://www.prismium.com/uv%20spectrum.html


What is fluorescence
Energy levels X-rays > UV light > visible light
• i.e. the shorter the wavelength the more energy
• UV Light is absorbed by an atom’s electron 
• the increase in energy means the electron  

hops into a higher orbit. 
• Cannot sustain the higher energy level and 

reverts to lower orbit releasing VISIBLE light 
https://www.tec-science.com/chemistry/atomic-models/bohr-atomic-model/

https://www.tec-science.com/chemistry/atomic-models/bohr-atomic-model/


Other things that are related to 
fluorescence

• Phosphorescence – “afterglow” mineral still 
glows after UV light turned off.

• Triboluminenscence – light is emitted from 
chemical bonds separating from friction, 
splitting, pulling apart.

• Thermoluminescence – light emitted by heating 
– e.g. Chlorophane from Amelia courthouse Virginia 
and Nerchinsk Urals can emit light just from hand 
warmth.



Activators & Co-activators
• Activators
• One metal
• Metal activators typically 0.1 – several % , can be as 

low as 0.1 ppm with Uranium
• Concentration too high causes “concentration 

quenching” – no light emitted – Oxygen can also 
Quench fluorescence 

• Co-activators 
• One activator passes energy to another that fluoresces
• E.g. Sphalerite  where - Aluminum > Copper > light emitted 
• E.g. Scheelite where - Molybdenium > Oxygen > light emitted 



Common Metal Activators

• ‘Big three activators’
– Uranium (U)
– Manganese (Mn) – Green in Willemite / Red in 

Calcite
– REE – Rare Earth Elements

• Lesser ones
– Europium causes Blue fluorescence  in Rogerley

Fluorite 



Colour in different minerals
• CALCITE - Red – Co-activator system 
– Orange-red LW > Manganese (Mn) can also be co-activator 

system with a Lead (Pb) > Manganese (Mn) transfer.
– One to get Terlingua calcite – blue and pink
• bright blue fluorescence SW-UV (UVC) changing to 

bright pink LW-UV (UVA)

• Fluorite Commonly Blue
– Blue = Europium (REE)
– Yellow –Yttrium (sw) or Dysporium - usually from feldspar 

rich environments 
– Red - Mapimi, Durango, Mexico – possibly interstitial 

partially bound Europium



Colour spectrum in Scheelite and 
Powellite series

Scheelite CaWO4 - Bright Blue / white 

Change colour from Blue/ white to Yellow  as 
Tungsten decreases and Molybdenum increases

Powellite CaMoO4 - Yellow (SW - UVc)



Further Information
• ‘Database of luminescent Minerals’ accessible at 

https://www.fluomin.org/uk/list.php
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MINERALS, Read Books Ltd.
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Not all ‘black light’ lamps work for 
minerals

• Most mineral fluoresce in the SW - UVc range.
• Most lights sold are LW-UVA

• Power is not uniform – measured at bulb, at 
glass or outside of the light

• Lets check out some currency and minerals


