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Evaluation of far field optical quality
of TEA CO, laser with unstable resonator
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State Key Laboratory of Laser Interaction with Matter , Changchun 130033, China)

Abstract: The evaluation methods for far field optical quality of a TEA CO, laser with a unstable re-
sonator were researched. Based on the real data of the unstable resonator modified by the stable re-
sonator of a high power TEA CQO, laser, three common theoretical evaluation methods were conducted
to evaluate the optical quality. Obtained results were compared with that from the far field optical in-
tensity distribution of a designed 2 kW unstable resonator laser. The analysis and comparison show
that the unstable resonator can obtain a near diffraction limit and a high optical quality beam and the
factor is 4 times that of the stable resonator. Under the same power level, the far field power density
of the unstable resonator is 19 times that of the stable one. Furthermore, the smaller block factor can
obtain a higher power in bucket for the unstable resonator. It is concluded that the comprehensive pre-
diction and evaluation of designed unstable resonator need to synthetically use the three theoretical
methods to complete.

Key words: pulsed TEA CO, laser; unstable resonator; far field optical quality

W HH:2010-10-08;1&1T H#A : 2010-10-30.
B &I B b E B2 B R A H AR R v B B



408 pj s

519 &

1 5 =

FEFR ROt AR t T RERS 7 AR WL A BRI
A2 B iz FAR L R QA R A A AR Ot
SRR JBT ek — TR ORI 9 A T I £ R

A R 6 R e O A AR BB O
JCHRAFPEBEAT B LR PR . O IR T 31 % J 2=
AATE R i i Z MR S 80 IR AOLRER ST
WG R BT T R SR L O RS B AN
M -2 SRR A0 R A Y B8 RS
FFTAR LE AR AR S A SO AR PR A BLE SR
I 5T 1 AN B8 52 35 3 2 S35 A R IV A ok — 28
PRI XEE o PRI o FHAS ] 07 325 68 AS [R) 28 B A A v i o
IR Jo e R AT S 6 I O R 0 A 0 4 SR R
T Js i et A P A A R

LA m 2 R koo TEA CO, BOt&HAH
ElE A S A AT e R R P
FITS 0 SR Tk — 2 3 O BB O R AIE £
HF TR AR R S B L 2 3] T £
A5G HE  R B g o R L AR AR AR 25 A AN L R]
PAAS B 2 A% R R A B B 8 DR E i 1 D't R v
E . FOATAT I ARRR I B TR A PR A T 5K
AULF 3R (DR R UM 25 (2)
Al R 2 AR (PIB) i 2 A 25 5 (3) 6 SROAT S 4 BR AV
BTN IE

ASCH LA =F0 B PF M J7 i %8 TEA CO,
AERE S BOAT T OB B A I N SE 3 2
PEAT T H8 . it TEA CO, EFa i ot & 4
T AT A R

2 FRIENEME S

S5 T F A R O 1E 43 S 1 R £ AR R B
ik 1 Rt

i R A A AR S S AR E T R 990
() ZnSe V18 B -, 3% 5 FF AT SO AR AT B
B AL A ok T A,

JER N2 E T S H N 1 PR .

Aperture

Electrode
/\\ AN AARAARA AR AR ARNAAAANNANNN LY

\

3 .
}f\ - Laser
1\

\\ ; 1777, i
g ZnSe

Rear mirror

K1 R4 RS R R AR R T
Fig. 1 Scheme of positive-band virtual confocus un-

stable resonator

®1 FRBEXESH

Tab. 1 Optical parameters of unstable resonator

A=10.6 pm 99. 8% Reflectivity.
®=42 mm, R, =1 134,
8 166, 7 500 mm

Rear mirror

D=26.73,20.81,16.97 mm
100% reflectivity,
R,=—7214.1,—4 046,—2 792. 8 mm

Output mirror

Length of cavity L=2 060 mm

— bR = AR R B B ) BOR M= /D
=1.57,2.02,2.48,

WA 0=1—1/M",

BERLF :e=1/M=0. 6365,0. 4955,0. 4040.
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