i1 Wt
CHINESE JOURNAL OF LASERS

BB HSH

2007 #£ 5 A May, 2007

NXEHE: 0258-7025(2007)05-0628-05

r YRR CO; HOIE A By i I S 53 T I e
ARE, BRE REH, BEH, EH, $o¥

(PR R TR 5 TRE¥E, i I 430074

0

WE  MREH-HRBE 5 kW B CO, BN S R HEXRIR T HEARETEIENI 2R ENIBRE.
HIEEF-BEREREBEM L SIARMKRE AXIEZ B EE W, S TEMBRENMTH RS TR, IF#EST
THERLWERITE . MRS RER ERIERR CO, ¥XtHTHERMN RS TEHH LEMR & FAARREE
e RAG T TEM: KR Y B FTHERFEZMTHEENZmMPORBAMLENL, 2% TEM,, (m = 0.2
# 0 KIBRBFEB KA GG 5 5 58 I P03 4 70 1R 55 10 oAb AR A8 R B RE /D, I S (RSB s o

FREIR  BOLE EBOLE B CO, BOLE ; B A M E S5 ; -4 I8 IR AT 5 AR &2

hESEE TN 248.2 XERARIRE A

90° Conical Reflector Resonator for High Power Transverse Flow CO, Laser

WU Jian-giang, TANG Xia-hui, QIN Ying-xiong,
CHENG Zu-hai, L1 Hong-qi, ZHONG Ru-tao

(Institute o f Optoelecironics Science and Engineer,

Huazhong University of Science and Technology, Wuhan, Hubei 430074, China)

Abstract Considering the structural characteristics of 5 kW transverse flow continuous wave CQ; laser electrically
excited with pin-to-flat discharge, the 90° conical reflector designed as the resonator cavity of totally reflective mirror
is investigated. Based on the Fresnel-Kirchhoff theory, the diffraction integrals equation of conical resonator is
deduced by using Collins formula and taking gain influence into account. The results indicate that the resonator
composed of conical reflector and plane output mirror is stable and low-step output modes are acquired for high
power transverse flow CO, laser. Limited by the processing accuracy, there is a processing residual blind-hole in the

center, which brings considerable loss for TEM,,, (m = 0, n % 0) modes, so its output is difficult. However, the
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low-order modes of weak center field distribution for less loss have prior output.

Key words lasers; gas laser; transverse flow CO, laser; 90° conical reflector; plane-cone resonator; diffraction
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Fig.1 Experimental setup and structure sketch
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Fig. 3 Low-order mode output patterns by numerical calculation
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Fig. 4 Experimental output laser patterns

(a) plane mirror ($37 mm diaphragm); (b) plane mirror ($30 mm diaphragm) ;

(¢) concave mirror ($30 mm diaphragm); (d) plano-concave resonator ($30 mm diaphragm)
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