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Characterization of optical radiation sources in terms of
basic photometric and radiometric parameters

Andrzej Rybczynski
GL Optic, R&D department
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GL Optic is a full-line manufacturer of complete instrumentation for
professional spectral light measurement.

o
From single LED emitter measurement to complete luminaire testing, GL Optic

)
provides comprehensive light measurement solutions.
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Basic Photometric and Radiometric Quantities

/RADIOMETRY \ /PHOTOMETRY \

Quantity Radiometric Unit Quantity Photometric Unit Description

Total power of emitted,
Radiant Power Watt (W) Luminous Flux  Lumen (Im) transferred, or received
radiation/light

Radiant Luminous Power emitted per unit solid

Intensity e Intensity Sl () angle in a specific direction

Intensity per unit area and solid
Radiance W/(sr-m?) Luminance cd/m? angle (how bright a surface
appears)

: : Power received per unit area
Irradiance W/m?2 llluminance Lux (Ix) P

/ \ / (incident light)
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Irradiance, llluminance
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Array Spectroradiometer (polychromator)

Sensor

Number of pixels
llluminance [Ix]
Irradiance [W/m2]

Spectral range

FWHM

GL SPECTIS 1.0

CMOS image sensor

256

10 — 100 000 Ix (for white LED)
0.03 — 600 W/m? (for white LED)
340 — 780 nm (UVa — VIS)

640 — 1050 nm (VIS — NIR)

10 nm

GL SPECTIS 1.0 Touch + Flicker

GL SPECTIS 1.0 touch

GL Spectis 5.0 Touch

GL SPECTIS 5.0 touch

Sensor

Number of pixels
llluminance [Ix]*
Spectral range

FWHM

GL SPECTIS4.0 M

[ '* 9
oE qLspecris 40M
oPIC = ) 2

Back-thinned type CCD image sensor

2048

5 Ix - 150 000 Ix (Standard diffusor)

200-1050 nm (GL SPECTIS 5.0 Touch UV-VIS-NIR)
2.5 nm
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Spectroradiometers

e Result: Spectral power
distribution

 Wide range of parameters from
Radiometric, Photometric, and
Colorimetric domain, Human
Centric Lighting,
Photobiological Safety,
Horticulture and more...

* Needs time to make
measurement

 What about pulsation or
nonstable light source?

m GL_SpectroSoft - Beta

File Edit Action Window Tools Calibration Help

- — >, 1 s
ﬁ C\ - el Interval | 0,0 % Count |0 Al A n sample-series1 w 18,90°(70 % m
Open Save group  Zoom max  Measure Continuous Config Device Automation TR
Results @® Selected results
) All X 220519 101835188 X
Calculation step 5 nm v Name
Norm CIE b mW/m*nm
Range Min 200,00 = . X
Range Max 1050,00 s Yy
Lock range Reset range Y
Ranges 400-500 > 50 - -
Nosester [0 Radiometric
Name Value A
FWHM 24,49 nm 40
Dominant Wavelength 454,80 nm CCT
Centroid Wavelength 538,31 nm Ra
Luminous Intensity 118,45 cd (A)
Radiant Intensi 0,5040 W/sr (A
Gt LR S 30 Peak Wavelength
Radiometric 5,0476 W/m2 1 .
Binning : Centroid Wavelen...
Brightness i -
V-Lambda correction 1,025 20 \ Dominant Wavele...
SEDtDiE 3134,80 Ix | .
264 Seotonic
~ Photobiological Safety Quick config
EB 1,6423 W/m?2 10
KBV 0,001384 W/Im
nB 0,3275
Ethr 722,2904 Ix
LB = -
Results Status Measurement 200 300 400 500 600 700 800 900 1000 nm
Comparison

Pos Name sensor_temperature

integration_time

Yeak Wavelengtl Peak Value

cCcT
K] [nm] [nm]

Y .
X Yy [x] [ Chromaticity Error Duv

Value
0,2922
0,2631
1186,20 Ix

Rel

(] X

HE &,

AMB  Const AMB

=]E]

-

5,0476 W...

10228 K
55,3
446,53 nm
538,31 nm

454,80 nm
3134 80 Ix

FWHM )ominant Wavelengt Scotopic
[nm] [1x]

(=]E]

=]E]

s
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Radiometer and Photometer

GCD GED G=D

GL PHOTOMETER 3.0 GL PHOTOMETER 3.0 TEC GL SC RADIOMETER
~ FLICKER 2 FFLICKER A FFLICKER Ay

V-lambda uUvC
UVA
Bluelight

SPECIFICATION

Measurement range
Resolution

Uncertainty of spectral
response (f1')

Uncertainty of cosine
correction (f2’)

Sampling frequency

A/D conversion

0,001 - 10 000 000 Ix
4 significant digits

Class A< 3%

Class A< 1,5%

125 kHz
18 bit
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Ignition phase of welding arc

0.20
0.15 -
0.10 -
i
0.05 l\‘ l k
0.004 4 ] U =N TA Y T ——————
0.60 0.05 0.10 0.15 0.20 0.25
Time, s
F—p-
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U[mV]

Max. value
U [mv] — B wam A "‘f—_l_
. / | ! |Avr. value
Flicker e N byl
Index Min. value
Flicker
f A S v @ o |
req uency @ = 186nV J[ 18Bus (@ B.B88s [ @ f 286800 Ac) t[us]
U [mV]
[ <2Hz 1
& = 109n0 T Toews @ Bewas )| @ oo A
t [us]
Flicker
percent
Area 2
@ =z |
A = 188nU ) 1eBus (@ @.688s || @ i zseny AC|
t [us]

GI_OPTIC ’ Light quality control office@gloptic.com | gloptic.com


https://gloptic.com/
https://gloptic.com/
mailto:office@gloptic.com

10 42th Chemnitzer Seminar 2025

Obtaining individual spectral sensitivity characteristic of the detector can be
accomplished with the use of a double monochromator .

* 1 - reference light source

2 - collimator narrowing the beam on the slit

3 - double monochromator

4 - output optics

* 5 -monochromatic beam (FWHM=5nm)

° 6 - tested detector s e O
e 7 - reference detector el
DUT REF
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Spectral correction factor

RADIOMETER SOU.RC!E .
spectral sensitivity characteristic Spectral distribution

(factory calibration)

/]
i

d

\
C

CORRECTION
FACTOR
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Spectrally corrected radiometer

0,75

Intensicy
2
i

0,25

Spectometer Radiometer & Spectrometer

correction [W/m?]  0.0353 0.0791
spectra correction VY015 0.0993 0.2405
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Radiant flux,
Luminous flux
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Radiant power / Luminous flux

* Luminous flux and radiant power measurements

* High reflection BaSO, coating with 98 % reflection
e 2mnt and 4n configurations
* TEC controller

Required diameter of sphere 3-4 times of maximum
light source diameter
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UV measurements - PTFE Coating

Reflectance (%)

UV Reflectance Com parison

"IEHJI_____ T

90 =

704
60 «
50 ]

40 -

30

80

— Pols hed Aluminum

— Stainkess Steel

250

|
275

300

325 350 375

Wavelength (nm)
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Measurement of single LED, COB

GLSPECTIS 1.0 touch
Flickep
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Radiant intensity,
luminous intensity
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Luminous Intensity Distribution (LID)

Spatial luminous intensity distribution

120°

180°

90°f {90°

Radiant intensity is the radiometric quantity that measures the amount
of radiant flux (power) emitted by a source per unit solid angle in a

specific direction.

60° 60°

300 T 1 30°

Luminous intensity is the amount of visible light power

emitted by a source in a specific direction per unit solid angle,
adjusted for the human eye’s sensitivity to different Spectral Power Distribution (SPD)
wavelengths.

[nm] | 780
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Goniometers

Type A

The luminaire is rotated in horizontal axis around its base,
dividing the space into horizontal planes. Each of these
planes is then divided in radial arrangement by rotation
around vertical axis.lt is most often used for measuring
car lamps.

Type B

The luminaire is rotated in horizontal axis around its
photometric centre, dividing the space into horizontal
planes. Each of these planes is then divided in radial
arrangement by rotation around vertical axis.

This type is used to measure displays. signal lamps
and technical lighting.

Type C

The luminaire is rotated in C-axis perpendicular to
luminaire’s luminous surface, dividing the space to planes
of radial arrangement. Each of these planes is then radially
divided by rotation around gamma axis that is parallel

to luminaire’s luminous surface. Both axes cross in
photometric centre of the luminaire. This type is
recommended for the measurement of [amps and
luminaires for general lighting purposes.

G@ Light quality control

office@gloptic.com | gloptic.com


https://gloptic.com/
https://gloptic.com/
mailto:office@gloptic.com

20 42th Chemnitzer Seminar 2025

Measurement setup
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Measurement Toals Phatometric data Settings Devices

Settings Stabilization Calculations Report Polar diagram Stabilization 3D chart

Measurement device Power supply 90° agF

Spectrometer hd Current 0,000 A =

Mode Voltage 0,000 v 2

[T On the fiy Warm-up Os = 750 75¢
[ Turn Off at the end

Geometry [ on ] OFF

C-plane step

zmc 60° 60°
C-plane stop Power state

355,0 [ Measure using a power meter

v step 45 45°

L. Current 0

=t Voltage 0

90,0 ° Power 0

Distance Power factor 0

1000,0 mm *  Power apparent 0

Gonio state Power reactive 0

C 0 FI’EC]UQI'ICY vol. 0 Luminous intensity [cd/kim]

0 CO0-C180 —_—
Y THD 0 C90-C270
] Temperature contraler .
Measurement distance: 9318 mm Luminous intensity [cdMm] -
[ system check at the start €0° C5®  C10° C15% C20° (C25% C30° C35% C40° C45° C50° CS55%  CAO°

0° 379,02 376,49 374,63 375,62 371,81 370,04 375,07 371,76 371,92 373,13 370,95 370,94 36835
2.5¢ 378,42 375,63 374,05 375,06 371,34 370,30 375,46 369,97 371,80 373,60 370,33 370,90 26740
s 378,70 376,98 374,18 375,10 370,37 370,02 373,84 369,94 370,93 27245 370,08 369,57 26597
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Luminance
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Luminance meters

Luminance is the photometric quantity
that describes the amount of luminous
flux emitted, reflected, transmitted, or
received per unit area in a given
direction.
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Imaging Luminance Measuring Devices
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25

Spectrally corrected Imaging Luminance & Color Meter (ILCM)

display

r 3
display

WV

Phase Il
Imaging luminance camera
+ Acquisition of colorimetric information

Phase |
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Thank you
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