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Integrating Sphere for UV Application

- Irradiance calibration of deuterium lamps using synchrotron radiation at NIS
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Why integrating sphere?

independent of input light distribution.

AUnpolarized output light.




Measured irradiance of deuterium lamps at FICUS
with combined uncertainty ~ 1.2% k=2)
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Problem with integrating sphere- instability

Raw data from two days of measuring a deuterium lamp
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Problem with integrating sphere- fluorescence

Relative throughput of an integrating sphere measured wit
monochromatic and polychromatic light
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Questions:

What is the cause for the instablility and fluorescence |
UV? Are instability and fluorescence correlated?




Problem with integrating spherei UV fluorescence

Spectral irradiance measurements: effect of uv- gﬂfl-'f: 1. ;hl::t FEII‘EIEME?E Differle:ni&n (1) ET}WEEH 1:“‘-
. . mp Spectral Irradiance as Determined by use of a
produced fluorescence in integrating spheres BaSO, Integrating Sphere and as Determined by use of a
. Ground-Suprasil Diffuser; (2) Between the
Robert D. Saunders and William R. Ott D, Lamp Spectral Irradiance as Determined by use of a
U.8. National Bureau of Standards, Washington, D.C. Halon Integrating Sphere and as Determined by use of
20234. the Ground-Suprasil Diffuser.
Received 31 January 1976.
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The spectral irradiance of a 30-W deuterium arc lamp 340 3.2 17.3
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was determined by comparing it with a tungsten quartz— 320 24 12.7
halogen lamp calibrated for spectral irradiance in the 250- 310 19 o1
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UV Characterization of integrating spheres

(1) Laser Induced Fluorescence (LIF)
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SIRCUS - Spectral Irradiance and Radiance
Responsivity Calibrations Using Uniform Sources



Response of a sintered PTFE integrating sphere/monochromator

system from incident laser beam
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UV induced fluorescence from typical PTFE integrating spheres
excited by 220 nm laser
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UV Characterization of integrating spheres

(2) Throughput measurement
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Throughput measurements using a deuterium lamp

Recently brought commercial NIST pressed PTFE integrating
sintered PTFE integrating spheres spheres
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Effect of baking a sintered integrating spheres in vacuum
at 90°C for 2 days

Laser induced fluorescence Throughput
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Polycyclic Aromatic Hydrocarhons:



Typical structures of Polycyclic Aromatic Hydrocarbon (PAH)

1-ring 2-ring 3-ring

(Benzene) (Naphthalene) (Anthracene)

A common source for PAHs is the gasoline and diesel fuel.
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Sintered PTFE integrating spheres exposed to gas exhaust

With 220nm excitation laser
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Sintered PTFE integrating spheres exposed to diesel gas exhaus
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Throughput of a Sintered PTFE integrating spheres exposed to ga
and diesel exhaust
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Raw data from two days of measuring a deuterium lamp
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Effect of baking integrating spheres in vacuum at 9% for 2 days

NIST pressed PTFE integrating sphere
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