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Abstract A wide spectrum infrared laser source can be designed by using a super luminescent light emitting diode
(SLED) and an erbium doped fiber amplifier. This laser source can be used for detecting the atmosphere CO,
concentration with high precision, and this detecting technology is based on the ultra fine atmospheric CO, absorption
spectrum. The spectrum of SLED is much wider than that of the differential absorption lidar, and it has no use for
high frequency locking technology. Also, this technology can avoid differential absorption lidar measurement error
by on wavelength shift. The experimental results show that the laser center wavelength is 1584 nm, spectral range
is from 1564 nm to 1604 nm, output power is 2 W, and the max gain of the fiber amplifier is 34 dB at this spectral range.
This laser has advantages of small size, high power, low cost and easy to carry, and it can help for the development
of atmosphere CO, concentration detecting by the wide spectrum infrared lidar technology.

Key words lasers; wide spectrum laser source; fiber amplification; CO,; super luminescent light emitting diode
OCIS codes 140.3480; 010.1290; 280.3640

1 51 F

S AN AR AL S e TN AR R Y BTOR AR AR 0 AT . AR AR B, A
AT L 3 A R R KT COL T DI KOG o PRI Ik, e 6 00 o K 0 v C O e B A28 A0 17 0 B A i
% FEEZERE A E S TR E B AL T 28 U P A i B I, COLHE i 1 2B AR 38, TED X [ Bs A 2, R
2 R G 1 B HE RS o TG T AR K T o R Sk 0 X 3 R 0 [ B Y E # e A AT AT Y
B HE AR Y L 15 SR A R T R i e ) s ] 4 KA COL A3 ] 43 A (G Bt 4 A o T B2 F R I 48

WO T ISR R — i S PRI B AR, B B 0y I SR B RN B A BEae O 2 B R A A s B AL, H
i E WANE A 2 ZEFHLG IR T RS CORM PO T LR TAE. B AR R DG 2 5k 4

Y5 B H#3: 2015-01-10; W B& 275 B #3: 2015-03-01; M 45 HH AL B #3: 2015-07-01

E£WMAE: BRARP A4 (41201362) W db 4 A R B2 3k 42 (2014CFB572) . 1 b 48 208 /T BHE W H (Q20132704,
XD2014267) . #1-L T.F2 2 B B 01 H (22013027)

EEB MK 22 (1980—), 5 M+, BI04, 38 NS0k 5H0GE R RSB Bt H R %07 1 19 9T
E-mail: linwind2000@163.com

081401-1



52, 081401(2015) HMYSEMNYEBEIZFHE www.opticsjournal.net
(OPO) M s HEAT 22 73 S 3 I kDR COL MR ™5 26 151 [ G 25 T K Jmy >R A 28 22 0 W Wi O 3 3k A Ml T
B3 COL I £ 5 BRCYH AL R JR) 2R HIFLZR 1.6 pom 728 75 0T 7 2% 48 0 M 1T BRF 3T C O 0~ J8E B2 5 iDL R 273l 3 F
il b 5 22 3 WSRO B IR SR AR I KA COL MR B2 DL b R R BT, 3 B B 22 43 W OO 7 38 FE R R <
CO, ¥ B2 75 T B AT R U s AE BB IE U500 Ho2, 20 WIEOL & B RS2k A O
I HWOC TEAR A BOR BA LB i BRI on K A2 72 Bl , B 1k S A 8, S 38R TR
MES S BE RS IR AL, 38 BRI HLAS B T — AR T8 35 O R HEI R COLMR /Y 7 A T R
FH BRI 6 D5 1% Y Bl oA T 58 22 0 W AC O 7R 8 DG TR Y G 15 Y L, RE 8 52 B 93 22 D B AR I 20K, i
HAN T R R W B AR, DT B 1 22 43 WOBOHOG B IR BORTE on AL H TR A% 5 R i I 0 25

1B 2 32 98 T O IR Y 52 B DT 1 R A A s A B B T L T D0 AR AR, S BE I A2 S PR R COL IR B R
I B 5 2o A SO MR T et BT A9 8 5 O R R B ZR G, A T A 4 Ot T A (SLED)AE S 1 G R il
DL 3 CTARAE L Be B 8D G LF iR 2 L e 0% 4 i b0 I K O 1584 nm [FIE , D635 3 Fl fy 1564~1604 nm,
By 1 DA 2 W LA 1 B 2T AMEOG Wl 1 S8 PR KA COL MR BE RN 19 75 22 o ZOGTRAR BN (DB AR L BUASAIR
BZ T UAER SIS LLAMG IR R S8 A 46 T8 KA it D 3 B e 1, B — 7 i T A 5.

2 FEIELLAMHOCHR I CO., Jit RN I K e £

B 15 2L AN OGBS ER DN R A C O 1 T B 25 43 W SO 7R TR AT — S 2R, At 2 — o 356 1 i ol Jot 8 1) 33
JETE IR, BB HAE 5 FRR BER I R O AR AR R WO, [ R T A B E R TR
I R BB K T8 OO B A AR AT (R LR 25 4y WOHOE TR A A W E B O — R AR R AT
Vit , hE G0 T B AR e P BT RE R, TR R FH T AL AN ORI A RO , 3 B T B M) ] Fabry—Perot f5 i B
FR A DR 0 5 R ) 2% 3] 15 KR C O, MW Wi i AF DT JE 1) Ji B A A% st i % T 30605 5 4R BUE DB 5 il il i i
Fabry-Perot 3 i 2 (G155 5 2 % 6 (555 58 5 1Y o 8 IR B 52 38 K30 COL MMk .

76 ) FH 9 1% 4T AN O TR TR R I R AR COL Mk BE A o R o, B 32 B AG R 8 T R SE B — R K TR 6%
J7 L BB KR COL MR BRI T L T8 S 20 A OB R . 28 A R B A 19 HITRAN 2008 R A< 2 4 4 Fi
HITEMP2010 A B4 2, 7T A4S Y 1565~ 1595 num )G 3% 3 [ A 1Y 2K A0 CO. Y G 241 W WAC 33 4 K4 4n 11 1 e
N o 3 A HT R COL 1 MR 20 W IS G L AT LB S R A R S PR 0 R T MO U A e BB

1.8
1.6

Z 0.8
Q
£06
1 I ‘

6270 . 6390
Wavenumber /cm™!

K11 1565~1595 nm 1% 3 il KA COL M IS £ 4l
Fig.1 Atmospheric CO, absorption spectrum data at 1565~1595 nm
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Fig.2 Temperature and current control system of SLED source

XA GE BB R AL T S e RO 48 R A R YR 4% 1 R 5 SLED ' IR B 9K Bl L U, — bR
STC89CH2 F At Ao it i 1 I i 1 2 R 4 SLED JG IR i AR i 2 O e 3 B 7 5 5 ik AR HL, 2 dd B
BLA B 4 25 SR 3 o SORE  J90 i e 2 ol A% AE R R, 981 TEC B v s o B R BILER I B A% 0 70 20 2 20 B
PID P il 3k , iR 7 f 52 Pl 38 5 5 8 T2 22 1) 9 22 (LA o i A8 S, M) RSSO PID B33k 2R 47 3153001 i i
HE L B HL AR, AT BK 3y TEC % SLED St U 9 AR il B2 oE 47 Fa il o 36 ok 52 46 % B, 1% 4% ol &% ¢ AT LA filf SLED
VA PRI i JEE S 0~40 CHE BBl N A2 E AT, R AR P mT 3K 21 0.1 °C, 17 HE 9K 8l F i U 7 0~200 mA i [l 4
Mgk n] g, HE E GK ) F R R AR A R N AR E PE S E 0.1 mA
3.2 BHENXTHKAR

222D R NP R N R L BTN DD N o g P R I R B €DK G S s S
1580 nm M T A3 25 RN . o 1K 1S 25 5% #6 21] 1580 nm B 3T, 38 8 R FH A9 J7 1 2 AR K i B BB 2R 15 Ry
4 2 A0 B, (R B A SE AR DG A (9 I 22l ok — SE N R, LA DB 2R i R 2 3 e £ 4 I WA R AL S

optical

optical
L P output

input T

amplifier
controller

serial
interface

1 T T R
operating
set conditions
points &alarm

[ 3 5 DAL R A 5 M AE 4]

Fig.3 High power fiber amplifier structure diagram
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Fig.4 Wide spectrum infrared laser source
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