5

LASER TECHNOLOGY

414 5 H Vol. 41,No. 5

2017 49 H

NEHS: 1001-3806(2017)05-0759-05

B YD SRR WEATHEFRELLT

RES, R, ARg’
(LB BB A BE BLs TR BE, B 8E 4580305 2. B T A4 WO 56 L 15 B BR A 40, KM
45005233, IR WAL IRBRHE S K% , T 475004)

WE: N THEHATE YD kb Seer Botas i B4 ROW GEN 6T B AELr B0 T —F8 YD 4Rk R Eh B B
LRSS AL ZEB 5 RSB 1 S T TE A5, 43 EARAH R 2 SAL , LA R I o EDE , 7262 AR s Z )i
T 4 /MR SEL. IR TRZENSSILER d 5233ILPOEE A DR ZFH P HE d/A XS8R0, @ mkE
PR AR RSB ; B FFE T 4 AS/NFLAT O BOROBUT S i 52 me . 25 SRR, X — S5 e F i A e, 2 A =2, 3um,
d/A =0.5 BHHUR B R G 1 RB YD kb e BOG a8 34 35 38 B nT AT R0, % vt v e T iR oRer 1
Jok LT A I T AR A B .

KB : JRLFIe; PN T JREFHOEE; LT RIAOGET; RaEmREL R 5

HmESES . TN253 XHRFRERD: A doi; 10. 7510/jgjs. issn. 1001-330¢ 22,7 05. 028

Photonic crystal fiber with Yb’*-doped aluminosilicate glass core
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Abstract: In order to get photonic crystal fiber with anoo.lcus dispersion, which can be used as the gain part of a Yb** -
doped pulse fiber laser, a structure of photonic crystal firer( PCr) with Yb** -doped aluminosilicate glass core was designed. The
cross-section of the core was oval, the cladding was the ordinary hexagonal structure with air holes in the same diameter, and
there were four small air oval holes between 10 core and the cladding. The influences of air hole’ s diameter d, pitch A and the
ratio d/A of the cladding on the relationship boiwzen dispersion and wavelength were studied, as well as the influence of four
small air oval holes on the relationsh’r p_tween dispersion and birefringence. The results show that when A is 2. 3pum and d/A is

0.5, the anomalous dispersion is obs =vei, and this photonic crystal fiber can be used as the gain part of a Yb’* -doped pulse
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fiber laser as well. The research ‘s belpful for the use of Yb** -doped PCF as the gain part of a pulse fiber laser.
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Fig. 1 Cross-section of PCF with four small oval air holes
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Table 1  Coefficient of Sellmeier formula

(X)) = A+

A B Cc D E
1.4136733 0.9503994  1.3249011 x 102 0.9044591 ?

E WPBUE AR A G, TR AR 2 i 15
Blo L2 R L BIRER AR 2 51 d S5 3
AU BRIE R ER BT 28 °C I AT 538 n, 55 3 B R AR
T P8 K53 L i) Sellmeier 223, iR E R A, B,
C,D BYRUE, TR E AR REE

Table 2 Coefficient E of Sellmeier formula

A/ pm n E(A,n,A,B,C,D)
0.54607 1.551 101. 59854
0.578 1.54928 99.362136
1.01398 1.53854 100. 22775
1. 12866 1.53699 99.556230
1.36728 1.53419 100. 64881
1.47 1.53292 99.435454
1.52952 1.53224 99.728875
1.66 1.53078 100. 96798
1.701 1.53014 99.402531
1.981 1.52648 99.464789
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Table 3 Whole coefficient of Sellmeier formula

A B Cc D E
1.4136733  0.9503994 1.3249011 x 102 0.9044591  100.03932
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Table 4  Coefficient of Sellmeier formula of cladding

(2)

A, A, A, A A A3
0.6961663 0.4079426 0.8974794 0.0684043 0.1162414 9.896161
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Fig.2 Distribution of fundamental mode field
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Fig.4 Relationship between dispersion and wavelength with different values

of A when d/A =0.5
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Fig. 6  Cross-section of PCF without four small oval air holes
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Fig.7 Relationship between dispersion and wavelength with the structures

of Fig. 1 and Fig. 6
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