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Abstract
proposed. By using 1330 c¢cm

A hybrid cascaded phosphosilicate fiber Raman laser (RFL) with output wavelength of 1270 nm is
"and 197 cm ' Raman shift of phosphosilicate fiber, the laser of 1064 nm is shifted to
1270 nm. Symmetric and asymmetric cavity structure are designed for the second-order Stokes Raman light. The
comparative experimental results show that the asymmetric structure can reduce oscillation threshold, improve
conversion efficiency and avoid the optical leakage from the cavity in the high reflection end effectively. The

oscillation threshold of asymmetric phosphosilicate RFL is 3.70 W, the maximum total output power is 2.38 W with

the pump power of 8.66 W, the conversion efficiency from 1064 nm to 1270 nm is 22% .

Key words laser optics; phosphosilicate fiber; Raman laser; photodynamic therapy

OCIS codes 140.3550; 140.3510; 170.5180

15 5

Vg — Bl 12 W PR VL A A5 42 A J 114 G 81 2=
7 T BL 63 J197 1 (PDT) 76 3 i K oAb R
PR IR T P OE T 4 AR B ot . PDT
TR By 3 PR o O T B U AR KR
IV AR (RO B A 0 - M E AT e 5 AR A
RICIR AR B A 2 RS RAR LTS —
TWAESAD T WHIRC N 078 A, ARERUE
fAAE . 240 PDT AR G AR 0 8 A
LA o 722 VA 1 e 3 2R AR RIE 5 T DB TR U T 119

i B 2012-10-08; W R FR B HA: 2012-12-13

EETWH: WmESHERE 5 %4 (2007F3100) % B A .
M2 I e R | e e SN N 5 R B B e ) B W I ==yl 1R OR 1 S

EEE T % 1986
E-mail: qiwei861006(@163. com

SIRE A WP (1974
E-mail: hch@ xmu. edu. ecnGE A58 & D

PR AR A 1 A 2 S PN R R R T T AR O R
SERAE AR . Jei AT i e H AT PDT $R ™ 4
LB BT Bz IR RN . Ot PDT
FORWAFAEVE 2 A 2 - Wi eBE /R HT R 36 97 5 3
Ko Al R Bt 2y A5 . R, [ Ps B 7R
JETF T 25 063l J1 697 SOR I RTI B 58, TC25 9
PDT & R HI 1270 nm 5 K B3 9 306 B35 0k
?H?”EI’J ﬁv\? B OO BIROR AS  P A E B 1R Y
FORNTT L RIRI270 non 0T IR AT e G T Dl A
2y K i BIAE T - 8] I H T R B M AL 7 A W)

) U3 BB B AR R T 2 B A OGO Oy TR B

0302008-1



i

# ot

A AW F, a] B 0IA I R A 0 R A
EH A . BT T3y B 5T R
1270 nm FOGRIFA A . B TGS iR Y7 G
89 07 T R 5 I AE 1270 nme T 1 B0 % 4
G AT O AR T AR R A2 BT T2 K .

2010 4F Yusupov % il T 6 8h Jr vk
1) 1262 nm % BKOG 2F H = WG A il S N
5.5 W, [Al4E Anquez %7 %31 T — 4~ ] 85 28
JCEFL S WO AR WK JIETE O 1240~1289 nm,
£ 1270 nm #KAL , 7EF R HIZ TR 7 WY IF 0
T K& EBIERN 2.5 W, 2011 4 Guillemet
SFUURGE T 1270 nm [ 4 6 2F GG S B2
S i R i 20. 6 WL R AR D 700, [
4, Bufetov %5 F B 4 6 27 158 3 1 4 Hh Th %08
7 WY 1268 nm JCLF#OEER . B PN R WX 5 Y
WEFEFIHRIA .

KILGEG BB ) HL 2 3 25 0% ki S i
TR P 1270 nm BIR G R B BEOC LT
P2 ot 4. 1270 nm BB H B IR B E N
3.70 W, EdHE % Hy 8. 66 W I, e K b i oy
S 2.38 W, M\ 1064 nm F| 1270 nm [ 6065 #e sk
KN 22%,

2 S E S

H M2 7 1) Dianov 4550 Rl 1B BE G 4T 52 3
P — JOM O DK . B REL LT Bl 1R
UL AP B A O i i B A5 A . B EOE
40 fr = 345 H A 1330 em ', 440 em ',
490 em " A5 Y £ VA L 3K BT 2 D) — YU )
WK BIST J A [] 446 i 068 9 TR 5 SR IO )2 T 7
AR RO T L SbR B BB R T X

Bl gl 17 8 1 45 I A L AR 50~600 em ' R H W 1Y 3
PR X5 A7 B i 1 i 2 1 25T R P X S G 2R A 7
A = S R OC 4k 1B B AL AL L T 2003 4R
Huang 2" | Jf] 600 em™ ) — ¥k $L 2 45 #% 52 B
1178 nm ¥ G . Wil w — Fd b B KR
1270 nm iR A B HL2 BOEHF 1064 nm #%E
if 1330 em WP AR F 1239 nm, AR5 FI
WL 2197 e B AS () S 2 HOS  H HE— 25
WiF 21270 nm, BT 197 em HREB AL 1Y P72 4 4
FBOR T BEAR » Ry B8 v R r 2 O AR R BT
T BRI G AR FR AR IR B ok dhE B B P O A
A Ay b it 1 3k Y 5 ok B TE A S S BL= RE 1Y) Bi i T 2L
R —Ghi S EobdE b e e,

BRI S0 e B AL T AR AE R T
(1) A A T O EF A R s S (EBG) (9 X ) 9 1 iz
R T R AR HE Y L T AR BOE R (FLMD
R HETF FLM X BRI PL 2 B 250 . Ot a8k
s &M RE A2 WO am, — %
(1239 nm) $7 8 i th — X TR F 99. 820 B i
CHRO #i P A% YE M A . — 4% (1270 nm) ¥ 6 v 3 Fir
ORI S (0 B FBG R SRl 28. 4%, B —
Ui 14 85 BB 43 i) A R R R KT 99, 80 Y i I
FBG (LA T #R X FRE544) F1 3 dB FLM (LU N R
EXTFREE R AT T 5L 586. fhiz U5k TPG A w4 =
PN, 06 pmdB 55 AL 2 6 EF OB A - 5 K Hi
Y& k20 W, fihiz St i — A FEFE A 10 mm, 2010
fLARR 0. 25 MY B RIS HEA S —A 1:99 L ef
FEA R . 1200 F1H K6 00 b iz Ty %, 99 26 bty 1713 2o
—/~1270 nm/1064 nmi 73 & F 4 (WDM) ¢ 4112 6
AR . SCs B ot er 2 W,
KEH1km,

phosphosilicate fiber

@ 11 T s

-

power meter

1%

L X AR AR XS FR 454 1270nm §

HR@1239 nm

[l Il
HR@1239 nm PR@1270 nm

BA HIR B2 T MO

Fig.1 Symmetric and asymmetric structure of hybrid cascaded phosphosilicate doped

fiber Raman laser with wavelength of 1270 nm
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