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Performance optimization of a middle infrared
and long infrared dual-band laser

YUAN Sheng-Fu*, LUO Wei, ZHONG Wei, SUN Xu
(College of Opto-Electronic Science and Engineering, National University of Defense Technology, Changsha 410073, China)

Abstract: A total output power of 25. 5W was achieved after optimizing the transmissivity of the output mirror and the
design of the output window in the middle infrared and long infrared dual-band (3 ~5 pm &8 ~12 wm) laser driving by
two glow discharge tubes. Power in either single band is greater than 10W. The transverse mode of DF and CO, laser
beam in the middle and long infrared band is TEM,, and TEM,,, respectively. An output power of 15.4W was obtained
for TEM,, fundamental mode selected with a ®8mm diaphragm. The dual-band laser can work as light source for re-
search of dual-band or multi-band infrared detector arrays and the related systems.
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Fig.1 The real measured transmissivity curves of the former
and the optimized dual-band output mirrors
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Fig.2 Measurement photograph of output power and
transverse mode of the dual-band laser

M &7, R ARRIF M E T A=
HEFRETUNESKRE, EAODEORERN
3atm, £ TAESAR LR & (m’/h) SHE N, :3.0;
DF #tk , He/NF,/D,: 1. 5/0. 5/0. 8; CO, #Ht, He/
N,/CO0,:0.8/1.9/2.3 ;R A B WAL RS 14
A% A5 D 2 6 s 5 e, DF BEEURD CO, Bk
BRI 4350 0.9 kPa 1 1.1 kPa; R AL PRt
LA A A LP-3C BTN Z %0 XU B ioe4s i it o
R TI E ; R 72 E Bruker /4 H] B Tensor37 j%4Y
Yot iy tE G B AT I A 5 SR 6 R o A BAVi
YRGB X S R B R AT ORI, B O T 3h & IF
WO 1 B A R RGO ) L, #E 5
SRR B B L, Bl B 5 AR R A AR
R A U R B S BB AR A AR e B o LA T
D7 T B PR R AR AR, B R R AR YR R
=) . 6 A R AN B 2 s, FESOGA s K
BRI S TRAEAR, EAUE B O EE RS



406 ah 5 =R EMR 2%

438124 :200 mm. 350 mm.500 mm 650 mm.800 mm,
S ERRCH 1 ~5.

R BRI B SR O P SR 43 B O I St WL
B 59 BRLip Bt D RO RO , B T3
TR  TF R SR BRO e , A 1O A VSR
FIBTTSHL, i i S BOBO , T 215 20 XU Bago't
IR AE 1 ~5 RS ; [ H] CO,
SR, it DF B Bro, Tl #1583 DF B3 B o)
REME 1 ~5 ARG ; T B IR
CO, SARW B BRI HT S8, ] D, <Ak, i th
CO, H Bt , M 153 CO, Bk BRI R G0 &
1 ~5 by $ABAREERE. 006 45 RUE B« SR G A
BAFHEA S R AT & &R BB
B AR , BT B8 A A R 2 05 o R AR TR AL, SR OB
J  SFe 0 £ B35 B ) T 2R AN RO AR 2 Bk
JFEEAELE.

2 HEERSHH

ARG R FIER D, KEAFLT#E 3 mm {7
BV T , L5 B XU B O A5 i 7 gy
HIhERN 25.5 W RFFBITREARAE, [UKH CO,,
ThERiT BoR P SN BE DF #OETh R R 10.3 Wi H
Fig CO, BILRTMS IR, IF6H D, K4k, Ph&it
BRILIINE B CO, #EThHRN 17.4 W. HAL/5H
XU BB OEAS 25.5 W i o S 4 Je At A 18
W T ~42% ,DF BB 10.3 W G
B7 WOMRET ~47% ,CO, BB 17.4 W 48
e 13.4 WOURET ~30% . BB B 30
RZF(10.3 W +17.4 W =27.7 W) B K F Uk Ex
25.5 W st oh 2R, JR R P A 25 A0 i =2 8] 373 52
S ST R B, A B R AR A —E AR TR, SR
CO, 5% D, K& FEAHM A N EEAR — S TR,
WX AN 53— IR PN AN 25 X T B AP —
FIRZm. CO, BRI B Th BRI m 45 A 1 R IR 2 i T XL
W B J2 10 52 B 3% i FRAE I 4T AP BN (9 ~ 11
pm) I8 A 5E LR BRI IR THE 15% , HE 5 DF
H 2SR BB S B AT UL IS . (A — R A, A
ARG BB BE s 5%, 76 63l 08 AR 25 i w1
BN EES IR AE R T, ik COo, S H
## (m’/h,He/N,/CO,:1. 1/2.3/3.0) , iR 5 | 15 1)
CO, 3 Brifolt & K th Th2R A3k 39.6 W.

UK BE 5~ BEBOBTE N B 1 ~5 Kb
PEBEUNME 3. & 4. 5 /K. % b DF B B CO, B
T B LI B B BB BE 43 A I AT LA H - DF By

Bt 5 CO, BB iR A R, DF S BHOL s TEM,,
FA R EUA BN ; CO, BEBLHOENy TEM,,
B HrBTR  , U BOR. BB B R AN
BARE IR - PR S AR U K R B FE 2 52
HIgEMNEANT2ES, DF R X K EA
10 mm, i CO, 4 45 B¢ B i ¥ 4F X K & ] %
30 mm""* A BRI X K BE/ R BE ( ~ 30 mm/
6 mm) K538 B S5 I8 B T 2K CO, 3 2 A Ay iy
PR R R SRR LA H WU B
JeAREEE i DF Al CO, Wi~ BRSO B A 1 AR
FEE PRI B8, PO BRI B A ) — AR s PAY I S
Ui AR ORI, SR i a8 i e ) ) e B

— 10 mm

K3 DF&CO, WP BHOLTENL & 1 ~5 Ak iy bt
(TEM,, + TEM,,)

Fig.3 Ablated spots (TEM,, + TEM,,) of DF&CO, du-
al-band laser on heat sensitive papers@ 1 ~5 locations
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Fig.4 Ablated spots (TEM,,) of DF single-band laser
on heat sensitive papers@ 1 ~5 locations
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Fig.5 Ablated spots (TEM,,) of CO, single-band laser
on heat sensitive papers@ 1 ~5 locations
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