A ER-INC)

Chinese Optics B

VUIE S5 HIX - AR S AR B LA R

W e SAIE FHEE et R

Influence of flow channel structure on characteristics of laser diode pumped flowing-gas rubidium vapor laser
PAN Li, HE Yang, MA Li-guo, JI Yan-hui, LIU Jin-dai, CHEN Fei

FIHASL:

TN, T, THRIE, ZEH R, RS, BROK D S R AL T S S RO R R R ). TR EDES, 2024, 17(3):
617-629. doi: 10.37188/C0.2023-0174

PAN Li, HE Yang, MA Li-guo, JI Yan-hui, LIU Jin-dai, CHEN Fei. Influence of flow channel structure on characteristics of laser
diode pumped flowing-gas rubidium vapor laser[J]. Chinese Optics, 2024, 17(3): 617-629. doi: 10.37188/C0.2023-0174

TEZR R View online: https:/doi.org/10.37188/C0.2023-0174

L] RERGBR A HAN SO

Articles you may be interested in

S ABOCA M L R B BBt
Recent advances in lateral mode control technology of diode lasers

FEYEE (FPYESC) 2022, 15(5): 895 hitps://doi.org/10.37188/C0.2022-0143
S15-nm K UPREOL I R 5T

Control system design of 515-nm high power laser

FREDEE (FR3EC) L2022, 15(5): 1013 hitps:/doi.org/10.37188/C0.2022-0133
O 8 1 ) O ) 2 A N A RO

Measurement repeatability of high power laser measuring device based on light pressure

rREDEE (FRPESC) 2023, 16(2): 382 hitps://doi.org/10.37188/C0.2022-0092
P BOG AR R G TR TR ik

Research progress of optical chaos in semiconductor laser systems

FREDEF (FRZESC) L2021, 14(5): 1133 hitps://doi.org/10.37188/C0.2020-0216
2— o m MOPAZER 4 YELT O B H BRI

Output characteristics of an all-fiber laser with a 2— w m MOPA structure
HREDE2E (FP3ESC) L2023, 16(2): 399 https://doi.org/10.37188/C0.2022-0191

5.2 Wi B 257 nm¥R S5 AMEOL &%
High repetition frequency 257 nm deep ultraviolet picosecond laser with 5.2 W output power
FREDEF (FRZESC) 2023, 16(6): 1318 hitps://doi.org/10.37188/C0.2023-0026


http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0174
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0143
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0133
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0092
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2020-0216
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2022-0191
http://www.chineseoptics.net.cn/cn/article/doi/10.37188/CO.2023-0026

7% 3 rhEDGE: (Hrsesg) Vol.17 No.3
2024 45 H Chinese Optics May 2024

XEHRS 2097-1842(2024)03-0617-13

MIEBE AN FEEARRBFRINPWEBRBLF SR

14

B WA ELEAEL FRE AR B
(L. #E#RFRKALF % “ﬂ)fﬁiﬁi%ﬁﬁ?ﬁﬁﬁ Wt G A e BE A
B R ERERE, FM KA 130033;
2. tlﬂﬁﬂ% %A, LI 100049;
3. R B AMEA R, W) KA 610041 )

FEE: T 5T AR TE S5 P X AR T i 3l 4 728 Ot (FDPAL ) Fi tH M BB A5 ), A8 SC 45 & FDPAL H 3 {4 f%
AT EOGEh 28 B HEST T FDPAL BESHER, LI 23 Rb 253 FDPAL(Rb-FDPAL) M {i ELX 4, 43H71<,
PRSI T | WA T AR AR T T AR X Rb-FDPAL 4 i PERE RGN . 2553800, SRR T =X, (8 38 i TE A
TR R SR T 5 28 R 1 T R I AR S R, 28 SN R LA 30 A 25, AR Tt o, 78 it PR A T

/I, Rb-FDPAL PG DI 2R AL Rl 2 ey, (5 A5 -5 S AR AT o
X B AV EEARARELE ALK ABAE; AKAD
B 4> 5: TP248 AR RD: A doi: 10.37188/C0.2023-0174

Influence of flow channel structure on characteristics of laser diode

pumped flowing-gas rubidium vapor laser

PAN Li'?, HE Yang', MA Li-guo?, JI Yan-hui'?, LIU Jin-dai'?, CHEN Fei'”
(1. State Key Laboratory of Laser Interaction with Matter, Changchun Institute of Optics, Fine Mechanics and
Physics, Chinese Academy of Sciences, Changchun 130033, China;
2. University of Chinese Academy of Sciences, Beijing 100049, China;
3. Southwest Institute of Technical Physics, Chengdu 610041, China)
* Corresponding author, E-mail: feichenny@126.com

Abstract: In order to study the influence of the gas flow channel structure on the output performance of the
flowing-gas diode pumped alkali vapor laser (FDPAL), we established the FDPAL theoretical model based
on the gas heat transfer, fluid mechanics, and laser dynamics process in FDPAL using side pumping Rb va-

por FDPAL (Rb-FDPAL) as the simulation object. The impacts of the gas flow direction, the cross-sectional
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area and the shape of the runner on the Rb-FDPAL’s output performance were analyzed. The results show

that with the horizontal flow method and by increasing the cross-sectional area of the flow channel and set-

ting a masonry structure as the connection between the gas flow channel and the steam pool, we effectively

suppress the vortex in the vapor, increase the gas flow rate, and decrease the thermal effect of the steam pool.

Rb-FDPAL's laser output power and slope efficiency are higher, and the simulation results are consistent with

the experiment.

Key words: high power laser; gas laser; DPAL; gas flow
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Fig. 8 The relationship between laser output power and pump power at different gas flow rates and four kinds of channel
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initial air inlet velocity is 10 m/s
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Fig. 10 Three-dimensional flow field distribution for three flow channel structures when the pump power is 10000 W and the

initial air inlet velocity is 10 m/s
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Fig. 12 The relationship between laser output power and pump power at different gas flow rates under vii and viii structures
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