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Why integrating sphere?

ÁOutput light with near Lambertian distribution 

independent of input light distribution.

ÁUnpolarized output light. 
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Measured irradiance of deuterium lamps at FICUS 

with combined uncertainty ~ 1.2% (k=2)
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Problem with integrating sphere - instability



Problem with integrating sphere - fluorescence

Relative throughput of an integrating sphere measured with 

monochromatic and polychromatic light
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Questions:

What is the cause for the instability and fluorescence in 

UV?  Are instability and fluorescence correlated?



ñIt has been suggested2 that these differences could 

have been caused by the accumulation of tobacco 

smoke on the surface of the sphere.ò

Applied Optics, Vol. 15, Page 827, April 1976

Problem with integrating sphere ïUV fluorescence
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UV Characterization of integrating spheres 

(1) Laser Induced Fluorescence (LIF)

SIRCUS - Spectral Irradiance and Radiance 

Responsivity Calibrations Using Uniform Sources
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Response of a sintered PTFE integrating sphere/monochromator 

system from incident laser beam



UV induced fluorescence from typical PTFE integrating spheres 

excited by 220 nm laser
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(2) Throughput measurement
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Throughput measurements using a deuterium lamp

Recently brought commercial 

sintered PTFE integrating spheres
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Effect of baking a sintered integrating spheres in vacuum 

at 90oC for 2 days

Laser induced fluorescence
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Typical structures of Polycyclic Aromatic Hydrocarbon (PAH)

, , ,
éé

A common source for PAHs is the gasoline and diesel fuel.

1-ring 2-ring 3-ring
(Benzene) (Naphthalene) (Anthracene)





Sintered PTFE integrating spheres exposed to gas exhaust

With 220nm excitation laser
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Sintered PTFE integrating spheres exposed to diesel gas exhaust

With 220nm excitation laser



Throughput of a Sintered PTFE integrating spheres exposed to gas 

and diesel exhaust
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Effect of baking integrating spheres in vacuum at 95oC for 2 days

NIST pressed PTFE integrating sphere
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