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No Radiometers used in UVC — Why?
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JUVA — IES MOU

May 2020

llluminating Engineering Society (IES) & International Ultraviolet Association (IUVA) sign a
memorandum of understanding (MOU) to assemble experts in the measurement of
ultraviolet C-band (UV-C) emissions to develop American National Standards (ANSI
Standards) for the measurement and characterization of UV-C device performance.

ULTRAVIOLET ASSOCIATION

1 — Approved Method for Electrical and Ultraviolet Measurement of
Low-Pressure Mercury Sources — LM-94-20XX

2 — Approved Method for Electrical and Ultraviolet Measurement of
Solid-State Sources (LEDs) — LM-92-2022

3 — Approved Method for Electrical and Ultraviolet Measurement of
Excimer Sources/Discharge Sources — LM-93-2022

4 — Approved Method for Electrical and Ultraviolet Measurement of

ENGINEERING SOCIETY UVC Disinfection Products — LIM-95-20XX

5 — Calibration & characterization of UVC Detectors



Cosine Correction

Why a cosine
correction is required
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Cosine Correction - Application

UV ‘Microwave’ measurement
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Cosine Correction - Application

UV ‘Microwave’ measurement
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Spatial Non-uniformity

Relative responsivity
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Detector Reference Planes

Inverse Square Law
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Detector Reference Planes

Measurement error with detector reference 0.79cm (0.31") back
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Primary Optical Watt Radiometer (POWR) NIsST
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Ultraviolet Spectral Comparator Facility

* For the Spectral Power
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UV-SCF 2"9 Generation
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254 nm Irradiance Responsivity
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254 nm Irradiance Responsivity - Log
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Out of Band Signal

Halogen White LED
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Out-of-band Optical Radiation Sensitivity NIiST

222 nm
T e | e | |
MW/cm? WG MW /cm? MW/cm? WG
m 51.4 pW/cm? 51.5 50.6 50.9 48.5 49.4
OlIEIg#4E16T- 300 Ix, 2856 K 0.0 0.3 4.5 68.1 0.1
Xe/glass 3000 Ix, 5690 K 0.0 2.4 388.2 1673.0 0.0

0 Ix 0.0 0.0 0.0 0.0 0.0



SURF - Synchrotron Ultraviolet Radiation Facility NIST

6.0E-04

5.0E-04

W/m?)

(
&
o
i
o
g

3.0E-04
2.0E-04
1.0E-04

0.0E+00
200 250 300 350 400

Wavelength (nm)

Spectral Irradiance

Wavelength Expanded
(nm) Uncertainty
(k=2) %




FASCAL Il - Facility for spectroradiometric calibrations NIST

Electrical Substitution
Cryogenic Radiometer &
Lasers (W)

Current-to-voltage
L preamplifier (A)
Detector Transfer Standard
(Trap Detector)

- Aperture Area

v Measurement Facility (m?)
Irradiance Filter

Radiometers

Distance Measurements

le

= (m)
High Temperature
Blackbody
. Spectroradiometer
/. (wavelength)
Working Standard Spectral
Irradiance Lamps 3. 0E+02
€ 2.5E+02
Wavelength Expanded Q
(nm) Uncertainty % 2.0E+02
(k=2) % Né 1.5E+02
.SE+
2
@
e 1.0E+02
©
._g
£ 5.0E+01
©
g 0.0E+00
& 200 400 600 800 1000 1200 1400 1600

Wavelength (nm)



Spectroradiometer Responsivity
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Spectroradiometer Mystery

Measured/NIST
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NIST Photometric Bench
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Excimer

Low pressure
Mercury
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LED
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Thank you,

C. Cameron Miller
c.miller@nist.gov
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