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Status and Prospect of Laser Power and Energy Metrology

YANG Zhao-jin, WANG Lei

(Optic Metrology Station, Xi’an 710065, China)

Abstract: Power and energy is the two basic parameters for laser, the measurement for these two parameters is the most

basic wou . for laser parameter metrology. We summarize the status quo of NIST of America,NPL of England and NIM of

China, and show in detail the specification our Optic Metrology Station has possessed, which include the measurement

theory, measurement range and measurement uncertainty. The development direction for laser power and energy

metrology is given in the end.
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1 NIST MATHEMGERGHE
Table 1 Laser power and energy standard in NIST

IEg ERHE HE@DHER Y Vi
CEMRH’  04~2pm 50 pW~1 W 0.5%~1%
QEJIgHRT 1.06m 0.5~15] 1.1%~1.9%

, 1~1000 W,
KEARH/IT  04~0pm 300~ 3000 | 1.6%~2.5%
, 100 W~200 kW,
BB & #if 1. 06~10. 6 gm 10 kg MJ 3%
QUVEMT 248 mm 0.5~15 ] 1.6%~2.5%
QDUV B#3t 193 nm 0.1~1] 1%
BREEHT  0d~lum 100 pW~1 mW 0.2~0.5%
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Table 2 Continuous laser power standard

43 HE AHEE
0.514 pm 1W 1.0%
1.064 pm 1w 1.0%
10. 6 pm 1w 1.0%
10.6 pm 100 W 2.5%

®3 Bkt EtRGSE

Table 3 Pulsed laser energy standard

{43 RE & Bk o 58 e
0.532 pm 50 mJ 10 ns 1.5%
1.064 pm 60 mJ 10 ns/5 ps 1.5%
10.6 pm 50 m] 55 ns+2 ps 1.5%
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Table 4 Thermoelectrical energy standard

;4.3 RE& Bk 3 Ao B
0. 532 pm 10 m] 20 ns 4.0%
1. 064 pm 70 m] 20 ns/60 ps 2.0%
10. 6 pm 50 mJ] 50 ns+2 ps 2.0%

1.3 REEXXHEMERTRSEHIAR
FRITERERERE TREAVY, it &K
L E# L T AR 52 £ 50 MOt Th R AN R B AR ok i
O EEHEARHIRMTN.
5 MADEMERELE

Table 5 Laser power and energy reference

£33 mW % Lk kW 4 EREE
HEHE 01~100mW  1~30W 15~2000W  0.5~2]
b33 0.3~1pm 0.3~ pm 10.6 m 1. 06 gm
NErdhEE  10% 1.0% 2.0% 0.4%
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Principle of cryometer being used to measure

Fig. 1
the laser power
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Fig. 2 Diagrammatic sketch of a low power laser
standard device
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Fig. 3 Measuring principle of a middle and high power

laser standard device
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Fig. 4 Diagrammatic sketch of a laser energy standard device
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Fig. 5 Diagrammatic sketch of a low energy laser standard device
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1.06 pm; IETEE N 0. 4~12 pm; WETHEEN
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Fig. 6

Diagrammatic sketch of first-order standard
device for laser average power and energy
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Fig. 7 Principle for low energy pulsed laser standard device
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