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Optical Resonator of High-Power TEA CO, Laser
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Abstract. In the light of the physical circumstances of working of a TEA CO, laser, taking beam divergence
angle, mode volume, mode configuration and output power as design parameters, the authors designed several
groups of holophotes with different radii of curvature, output mirrors with different transmissivity and different
general air pressure and partial air pressure of working-laser material. The results indicate that the TEA CO,
laser could not only obtain a laser output up to several kilowatts, but also control beam divergence angle to be
a minimum via optimizing parameters.
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Fig.1 Stable spherical resonator and its Fig.2 Position of enquivalent
enquivalent confocal cavity confocal cavity
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M2E. ARSCRTE T 3 At R R A R B, IR0 18,23 ,27 m, IEREREK L =1 500 mm, fi
P A =10.6 pm. SELETHE AT, SME S AR R =18 m 228 R =27 m B, FOGERU
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Table 1 Spot radii on mirror surface (mm)

R4 /m 111 T 5 i
18 4.03 3.89
23 4.27 4.15
27 4.43 4.33

HIZ 1 al L, 24 R =27 m I, 7S ERDEREHARER R, ¢ =8.86 mm. I THOGARAY 4 S
i Al SRR EAR ST BN & =76 mm il p =95 mm, KT ¢ =8.86 mm, FIUILHREIEREEL N— oo
SRR A ).
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SRGEHANEE 3 FR, HA ik ke i ST SRR RE R R ). SRR B Y R BT
3 Ry R S (RIS ) BT 3 T 43501 60% ,70% ,80% . WOGA SR BB 91K p =3 x 10%,
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Fig.3 Optical resonator structure scheme
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Table 2 Output power measured value of output mirror’s transmissivity 7=70% (kW)

N R/m
BAUR/Pa AL 18 23 27
3 x10* 1:1:3 5.2~5.8 4.9~5.6 4.4 ~5.0
1:2:3 5.0~5.5 4.8~5.3 4.0~4.8
4x10* 1:1:3 5.6~6.5 5.4~5.9 4.8~5.6
1:2:3 5.3~5.8 5.1~5.4 4.3~4.9
5x10°* 1:1:3 4.6~5.1 3.8 ~4.6 3.6~5.0
1:2:3 4.2~5.0 3.6 ~4.5 3.5~4.7
% B (R mrad 2.6x1.5 2.0x1.2 1.6 x1.2

R3 L EEHEEITERN 60 % H I RN EE (kW)

Table 3 Output power measured value of output mirror’s transmissivity 7=60% (kW)

R R/m

RS JE/Pa Iy R L 3 3 5

3 x 10* 1:1:3 4.5~5.4 3.9~4.9 3.7~5.0
1:2:3 4.4~5.5 4.0~4.6 3.3~4.7

4 x10* 1:1:3 4.3~5.8 4.1~5.3 3.8~5.3
1:2:3 4.4~5.8 3.9~5.4 3.6~5.1

5x10° 1:1:3 3.8~5.2 3.7~4.7 3.3~4.2
1:2:3 3.8~5.0 3.6~4.4 3.6~3.9

U I (B mrad 1.6x2.4 1.4x1.2 1.2x1.2

R4 L REHEEITE N 80 % BT H I RN EE (kW)

Table 4 Output power measured value of output mirror’s transmissivity 7 =80% (kW)

N R/m
A/ Pa 3L 3 3 57
3 x10* 1:1:3 3.9~5.0 3.7~4.8 3.6 ~4.5
1:2:3 3.8~4.8 3.5~4.5 3.5~4.4
4 x10* 1:1:3 3.9~5.3 3.8~4.9 3.2~4.7
1:2:3 3.7~5.2 3.8~4.2 3.3~4.0
5 x10* 1:1:3 3.4~4.9 3.3~4.2 3.0~4.2
1:2:3 3.4 ~4.4 3.4~4.0 3.1~4.3
I AN {E S/ mrad 2.8x1.9 2.5%2.0 1.8x1.0

Y i AR B AME R, BOGRSEAS R0 ST LRSS L) 4504 F i i S R TR, 262
~ 2% 4 TR B R TSR I Sy B R AR i RO R TR A e, TR
Sers i T R E A RO GE , RSF N 40 mm x40 mm, 7ERVSUEFIECS LA 58 4 x 10* Pa il
Peo, i Py, i Py =1 0 10 3, MUREAR N 18 m B, BOE &R 950 20K K, 4 003 W, KA
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Fig.4 Output power at different general air pressures Fig.5 Output power at different radii
and radii of curvature of total reflection mirror of curvature
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BN, R AR LB R RN, 5 SCHR[ 3] 45 RAHAT. B 7GR 1 19 i s S B e
JAAC PR R AR [ 8 R I A5 ) i R D] L, AR U s N D (RO R TR N . TR
T B[R ARAS = IO C RE B ADE R B (IS O0 T, N SR FH A ' R R 4 & HICAA 1 1.
3 3

Zi b, AR HIEHe TG IRIER T, W AN FE A T R SER RS T SO e & B
FAE B TR, SR A SRR, BTG IRIE AT (S TR TEA CO, HOL#R7es A 2k s E A
IR K v S T B 2L K B ) B2 2 T . TEA CO, OGRS A7 00 TAE &k k. 4 4 il R p 42
R=18 m; Mt R BRE LR T=70%; TAEYFRESE p =4 x 10* Pay £ TAEY MM 5 ZEH
Poo, Py, Py =15 13 30 S AP VRIR I PN J A e L IR AR IR, T RO A A i B AR



314 OMKOR AE A AR (B R H49 5

AT B0 RIS A5 i DO B i R AR/ DR R oA, d s i R B T B AT A R AR R, H]
T 4518

1) HEEREHRAEAR R =18 m B9 S G GEmE, BOLH DR ER HOC AL B B0, A4
R =23 m il R =27 m HYIERIECIR S ATRE T8 D038, 33002 i T A RO Bt A AR BRI RS
JEAG N, BEm R HC R G, BRI e

2) WOCTAEY ST T RSO0 52 00 S ) O L 7 2 IR R UG o, il TOEE A P
e TR oA, T ELOE R Hh BT RO BRI L, PRIHOGBE RS I B (B T 3E, (HDER
Va5 6L NN VO Y AR W ai 92k ALY

3) B TR DB NEOEAS TAEROEHOR B E , PR A SR LU, TG iR A
HESH B TARRES. X THOCH A ROBHATR, BOGIK i RE i i 5 URBAE L, kg IEE IR S
SRR AR, 2 p=5 x 10* Pa I, JOGHCEARE IR, SBAOES H 2R 208 T K

4) KB IR R FHBISEPR R G, TEA CO, BOGRRIRAT T v Wk v e B A & HIUFf 1)

2 % X M

[ 1] JIANG Yun, WANG Tie-jun, ZHANG Hong-zhi, et al. Analysis of Kinetics of a Mechanical Q-Switched CO, Laser with
Longitudinal DC Discharge [ J]. Journal of Jilin University: Science Edition, 2008, 46(1) : 115-119. (F=, T84,
ki, . A FHLORI O CO, BOEIM BN A1 AT ()], # MR, ISR, 2008, 46(1)
115-119.)

[ 2] GUO Ru-hai, LI Dian-jun, YANG Gui-long, et al. Design and Experiment of Unstable Resonator for High-Power
TEA-CO, Laser [ J]. Chinese Journal of Optics and Applied Optics, 2009, 2(3): 253-257. (EBikify, ZEW %,
B, 55 KIIF TEA CO, HOtAERIEMIIT 55256 [J]. hEYE2E 5 A, 2009, 2(3) : 253-257.)

[ 3] LU Hong, CHEN Qing-ming. A Study on a Transverse-Flow CO, Laser of Kilowatt Level and Excellent Beam Quality
[J]. J Huazhong Univ of Sci & Tech, 1997, 25(1): 51-52. (A%, BRIEW. kW ZEDCHRREIR CO, BOLA M
W5 [1]. AP ET R, 1997, 25(1) : 51-52.)

[ 4] TAN Rong-qing. Investigation on High Power High Repetition Rate TEA-CO, Laser [ D]: [ Ph D Thesis]. Beijing:
Institute of Electronics, Chinese Academy of Sciences, 2001. (28 . =R & EE & TEA CO, #OCAR 5
[D]: [FE2AnesC]. dbat. PEBEABE R T2A0F500T, 2001.)

[ 5] DUAN Jin, WU Jun, DUANMU Fan-yi, et al. Method for Measuring Laser Energy Density Distribution [ J]. Journal of

Jilin University; Science Edition, 2009, 47(2); 311-316. (Bebf, RF, WMARE—, & HOCRER B I &

Tk [T]. HRRE2AR, B2ERR, 2009, 47(2) : 311-316.)

Weber H. BOGHKRIE [M]. 24K, AMGA, B (00, ferh TogBe i et 1983 141-148.

FAE BOCER T [M]. dbat: Blegliit, 1992. 399-401.

JREL. HOBERE [M]. Jent: BB Tk R, 2000 50-69.

GENG Yu-min, LI Dian-jun. Design of Electrodes with Unifom Electric Fields in TEA CO, Lasers [ J]. Chinese

Journal of Optics and Applied Optics, 2009, 2(3) : 258262, (BKER, ZEHZ. TEA CO, HOGAN LI G H MR %

i [J]. PEDEE SR DR, 2009, 2(3) : 258-262.)

[10] CHEN Bing. Some Representative Preionization Technologies of TEA-CO, Laser [ J]. Laser Journal, 2003, 24(5):
33-35. (BRVK. TEA CO, Hot#Fry JLFSLAI TR B ER [J]. Hotuak, 2003, 24(5): 33-35.)



