.@ ﬁ‘\i t % N S SCOPUS, Z5EHTI
~ - A E., REE E

Journal of Applied Optics

HTERENE IR RN AR

MRA THRE

Power measurement technology of high power laser based on calorimetric method

FU Yongjie, YU Dongyu

FIIAL:

RS, FARER. FE TR HE A S DO R AR T]. B 624, 2024, 45(3): 522-528. DOIL: 10.5768/JA0202445.0310005

FU Yongjie, YU Dongyu. Power measurement technology of high power laser based on calorimetric method[J]. Journal of Applied Optics, 2024, 45(3): 522-528. DOI:
10.5768/JA0202445.0310005

TELR I BE View online: htips:/doi.org/10.5768/JA0202445.0310005

T RO HA S R

Articles you may be interested in

T BB S R BO LS H B BB
Study on parameters measurement technology of high energy and high power laser

I3 62, 2020, 41(4): 645-650  https://doi.org/10.5768/JA0202041.0409001

SMEEERABOCAERRR T AP 5T 2R AL

Mechanical deformation and power change of external cavity semiconductor laser under temperature change

I3 6. 2021, 42(4): 586-591  https://doi.org/10.5768/JA0202142.0401003

TS BBOLH AN R R

Optical properties measuring device based on tunable femtosecond laser

NI 2020, 41(4): 717-722  https://doi.org/10.5768/JA0202041.0407005

—FhEET RO KRS B AL M By vk

High—precision displacement measurement method based on laser modulation

R 2018, 39(2): 230-234  https://doi.org/10.5768/JA0201839.0203004

RELIMF R G AEN R ENRTA

High—precision measurement of focal length for long—focus infrared optical system

I3 FIE2%. 2017, 38(6): 995-998  https://doi.org/10.5768/JA0201738.0606002

HT BB TSI LEDE S S IR LRSI -5 3 s Wi

On-line state observation and fault diagnosis of high—power LED array dynamic light source based on dynamic kernel principal component analysis

N 2021, 42(4): 728-734  https://doi.org/10.5768/JA0202142.0403006

PSEE (EFAVIN

Jo
S
an
e
¥
,E?t
=
il
E


http://www.yygx.net/
http://www.yygx.net/
http://www.yygx.net/cn/article/doi/10.5768/JAO202445.0310005
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0409001
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0401003
http://www.yygx.net/cn/article/doi/10.5768/JAO202041.0407005
http://www.yygx.net/cn/article/doi/10.5768/JAO201839.0203004
http://www.yygx.net/cn/article/doi/10.5768/JAO201738.0606002
http://www.yygx.net/cn/article/doi/10.5768/JAO202142.0403006

55455 5 3 A
20244 5 H

Mmoot
Journal of Applied Optics

Vol. 45 No. 3
May 2024

X E 455 :1002-2082 (2024) 03-0522-07

BT 1 AL B R PR O R A B R

AP A, T RAE

(1.92493 ERBA MR BFIE T, 1T 7° #H 25 5 125000; 2. PG 22 1 106095 BT, BEPE P42 710065)

B 2.4 HF %A EANR, LERSH R R LEE s kerman2E K, &+ TR
FoRAZGH RN E T, ARARBKE LN TA I KRB R GEZH T RS
R RAA R AR E LT BRI R o) A FRTARA SF3T R E 0 4269 A 20 Kk st
AR A, MK R A, Ry kX FH o R F, M F AR E T ARIELE 1.6% AW,

Fu3, L FE; SRRk R ka2
DOI: 10.5768/JA0202445.0310005

R &4y 25 TN249 HEAFRARRE: A

Power measurement technology of high power laser based on calorimetric method

FU Yongjie', YU Dongyu’
(1. Institute of Metrology and Testing, Unit 92493 of PLA, Huludao 125000, China;
2. Xi'an Institute of Applied Optics, Xi'an 710065, China)

Abstract: Aiming at the power measurement of high power laser, especially the long-time measurement

requirements of high power laser, a laser power measurement method based on water cooling was designed.

The laser power was calculated by measuring the temperature differences between the cooling water inlet and

the outlet with the thermistor. The three-dimensional finite element model of the heat path structure of the

absorption cavity was established by using the finite element simulation software, and the cooling water paths

of different calibers were simulated. The test results show that testing the power of high power laser with this

method, the measurement relative error can be guaranteed to be within 1.6%.

Key words: optical metrology; high power laser; calorimetric method; long-time measurement
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Fig.1 Schematic diagram of fluid model of heated spiral tube
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Fig. 2 Temperature distribution of spiral tube after heating

for 1 000 s when Q is 2 L/min
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