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CIE S025/E:2015 Annex D (3g#) =7

£DL1-THEAQIDNT v DB
[BRIZERETAl (VA)ZAERRHERNIR) ICKDLEDT » T DEXRAEDHE
X [ B3K95 9% N#E1.5 mBESERTDH [CIE S025 Annex DAY & #h#%]

Relative contribution to the output
standard uncertainty u , (y)
Name of the quantity X, Phosphor-type RGB-type b
Broad ¢ | Narrow d | Broad ¢ | Narrow d
: Calibration uncertainty of S| traceable secondary luminous
f 3 s a,
SRIREDRIEE flux standard (case of U=2,0 %, k=2) 1.0 %
5 Ageing of luminous flux standard lam as-filled tungsten
SRIBEDBRHLEL |1 P(g g 0,6 %
ZHBIEAE D S KTEF | DC current uncertainty for standard lamp 0,4 %
BELEEEDHE |Ambient temperature (and uncertainty of thermometer) 0.3 %
LEDS > 7 M EKTEE | Supply voltage of LED (and uncertainty of volt meter) 0,2 %
B H|YLi5% | Spectral mismatch of sphere-photometer system ( 7 = 3 %) 1,7 % 3.5 %
ZHABDIGEIEERME [Linearity 0.3 %
H D UV##E1E | Self-absorption correction (residual uncertainty) @ 0,3 %
) Spatial non-uniformity of sphere (difference in intensity
x / \ T3 =8 | [ 0, 0, [+
HAADISETRE—TE | istribution from the standard lamp) 0.9% 1.8 % 0,8 % 1.8 %
BIFE DB | Repeatability of the sphere system 0,3%
HITEZMZEZEE | Stability of the sphere system (between calibrations) 0,3 %
—7 7 4—)L Ky |Near-field absorption 0,3%
— . ) Reproducibility of test lamp (including stabilization
LEDS v T DHE&RM condition) / ( ? 0,3 %
SHEIEENDZEM |Stability of standard lamps 0,2 %
Relative combined standard uncertainty 24 % 2.8 % 3,9 % 4.1 %
Total expanded uncertainty (k=2) 4,9 % 57 % 7,7% 8,3 %
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o B
Contribution to Metre Convention and CIPM MRA™ ™

BCCPR: WGKC, WGSP
BAPMP-TCPR: WG-CMC, WG-comparison
BCMCs: 50 CMCs in the field of photometry and radiometry

HContribution to ongoing KCs and SCs (as of Nov. 2024):
[CCPR]
« CCPR-K1.b.2024 (Spectral Irradiance, 200 nm to 400 nm)
+ CCPR-K2.a.2016 (Spectral Responsivity, 900 nm to 1600 nm)
+ CCPR-K2.b.2016 (Spectral Responsivity, 300 nm to 1000 nm)
« CCPR-K4.2017 (Luminous Flux): Pilot Lab
« CCPR-K5.2019 (Spectral Diffuse Reflectance, 360 nm to 820 nm)
« CCPR PR-P** Pilot study on the detection efficiency of single-photon detectors

[APMP]
« APMP.PR.K3.a (Luminous Intensity): Pilot lab
» Final report has been published in December 2024.
- APMP.PR-S5 (Laser Power Responsivity): Pilot lab
« APMP.PR-S7 (Spectral diffuse reflectance: grey scale)
« APMP.PR-S8 (OTDR Length)
« APMP.PR-P2 (Total Spectral Radiant Flux)
* Final report has been published in November 2024.
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Potential of a LED-based standard source T B
providing CIE standard illuminant A

® To address for alternative light sources to incandescent standard lamps, an LED-
based standard source (llluminant A standard LED) was developed.

® The spectral distribution mismatch index according to CIE251:2023, was 2.5 %.

® The relation between f,' and SMCF was studied in detail using 144 illuminance

meters data*. Most illuminance meters are better than SMCF = 1.005.
*128 illuminance meters from EMPIR 19NRMO02 data base, and our 16 illuminance meters

Max diameter: 76 mm

Emitting area
(11 mm diameter)

llluminant A standard LED

EISTIRZE RS E A ERBAT S TSP

— llluminant A standard LED

Spectral irradiance (arb.)

| — Planck radiation (CIE standard illuminant A)

180 Ix at 1 m distance

4(I)0 5(I]D GCI)O 7(Il(}
Wavelength (nm)

Spectral distribution of

lluminant A standard LED

SMCF
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Relation between fl' and SMCF
for 144 illuminance meters

K Godo, et. al, Proc. of the CIE2025 No.ID123.
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Simplified Wide-range Light Source TLERT
for Detector Dynamic Range Evaluation

® To evaluate the linearity of photodetectors, including photomultiplier tubes
(PMTs), a compact wide-range light source system was developed, capable of
generating light intensity spanning more than seven orders of magnitude.

® The linearity of the output light was verified using three silicon photodiodes, and
the verification results were cross-checked with each other.

® This system can be applied to evaluate the dynamic range of various
photodetectors used in bioanalysis instruments, as well as scintillation-based

radiation dosimeters employed in radiation therapy, such as BNCT.
Sensors 24, 7544. (2024)
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10'3 T— 1 1 1 — 1 lp'5
10f 107 10% 100° 107 107 10 1071 107 10

PD1 Output (V)

Linearity evaluation of a PMT (H3165-10 by
Hamamatsu) for BNCT, related to TCRI activities.

Wide-range light source system.
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High-attenuation and polarization-independent =-Z%%
beam sampling technique based on evanescent light coupling

Improvement of beam sampling optics for the laser power stabilization system.
Prism pair with optimized shape allows polarization-independent, large
attenuation, and highly laser-durable beam sampling optics applicable for high
power industrial lasers.

® The sampling power was 0.4 % of incident power and its ratio of s-polarized light
to p-polarized light was 0.998.

0.3970
® Experiment Fitting = = = Calculation
p-pol transmittance T, |
< 0.3965 ®
N e %o ..
Sampling light| & 22 ®~3 ’:J?‘\
c
g 0.3960 .. ,. ® \‘... L /, . ...\
IS ,‘.' \\ ¢ .’.’ ( 1] .a\
2 ad ST N N
S i .
= 03955 |'S pol transmittance T 1 T,/ T,=0.998 o
o ®
®
Incident light 0.3950
0 30 60 90 120 150 180
Polarization-independent Rotation angle of the half-wave plate @ /°

beam sampling optics
M. Tokuda and T. Numata, J. Laser Appl. 37, 042002 (2025).
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