KRISS Photometric Unit (Candela): Key Achievements and Strategic Research Directions.&
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Introduction to KRISS Photometry and Radiometry Group

® S| unit — Candela and other derived units in photometry and radiometry?)

Staff (as of 2025) Calibration and Measurement Capability (CMC)

Researcher : 9 (Ph.D)

Technician : 3

Total CMC Entries: 54 / 28 (excluding duplicated quantities)
Global Ranking in terms of CMC number : 6t

International Comparison Measurement Services

CCPRKC:7 Service Volume : Approximately 730 / year

RMO KCand SC: 11 (APMP 9, COOMET 1, EURAMET 1 Revenue : Approximately 0.5 M USD / year

Photon-number based Candela

® Single-photon Source Metrology?
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PQED-based Spectral Responsivity
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KRISS Quantum Metrology

® National Quantum Testbed Center

e Open labs for quantum industry and QKD test services
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QKD Demonstration and Evaluation

® Single-photon Detector Calibration
e DE of SPAD from 250 nm to 1000 nm

variable attenuator REF counter

(wheel type)
iris lens DUF
| (on XYZ stage)
. | |
I |
L

DAQ
step-index silica fiber
(core dia. 50 um, high-OH)
SIA
| LDLS : mgl\ digital

irror rati
B sli
f-number aratifG ,
matching _I —

optics ; :
double-grating off-axis. _ BS NDF off-axis
s 8 parabolic mirror polarizer parabolic mirror
(f= 33 mm) (400 nm ~ 1000 nm) (f= 33 mm)

(= 240 mm, subtractive)

70%
3.0% I R R E—
60% | - —— combined uncertainty
= 2.5% —
o c
5 50% ‘© - repeatibility of ratio measurement
S E 2.0% —
& 0w e W |t ] e REF calibration
Q =5 1
S T 15% [ _
.g 30% S 4 | ------- contribution of wavelength error
o -g i/ ,
1.0% | i ! ! !
3 ’ Wb PLA
© “ v | ‘, "F’\u" Y g |E'E ~ fh L
g N 5 B LU AN IR e ¥V MM A e AT il
10% E = Py A R A
& | ' i 0
5 'm e Pl B L ] & (PR " TR e J
0% ] = 00% - —
250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000
wavelength /nm wavelength /nm

® Chairing Key Committees in PR Standards
* Previous chair of CCPR WG-KC and WG-SP-TG7 (Few-Photon Metrology)

e Current chair of CIE Division 2 (Physical Measurement of Light and Radiation)
 Former chair of APMP TCPR

Commercializing Candela through Licensing and Entrepreneurship

for Quality in Optical Radiometry

QRAD Inc. is a start-up based on the measurement technologies of

KRISS and provides unique solutions in optical radiometry and photometry.

Space and Defense Metrology

® Measurement Capability Expansion to the Mid-wave Infrared?3
* Primary reflectance standard in MWIR (Third-Taylor method)

Absolute
reflectometer

Relative
reflectometer

® Collaboration with National Agencies for Space Metrology

 Reference targets for vicarious calibration of national satellites in MWIR
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NEWRAD 2026

16th International Conference on New Developments and Applications in Optical Radiometry

Sept. 13SUN —~ Sept. 17THU
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= The 10t NEWRAD2008, DaeJeon Convention Center (DCC), Korea (2008)
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