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transmission loss and the coupling efficiency of the PCF are measured to be 0.043 dB/cm and above 31% , respectively.
=]

Properties of the endlessly single mode of photonic crystal fiber (PCF) are analyzed theoretically with the
effective-index model. Numerical calculation shows that PCF can be single mode for any wavelength if the proportion of the
diameter of the air holes to the pitch in the cladding is small enough. Structure parameters of a single-mode PCF for wavelength
Key words

above 200 nm are calculated exactly, which provide us with theoretical instruction for the ultroviolet (UV) light single-mode
delivery of PCF. Based on 260 nm femtosecond pulses output from a frequency-quadrupled fiber laser, transmission of the UV
laser is experimentally demonstrated using a piece of PCF with small air hole. With a core diameter of 4. 54 pm, the
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Fig. 4 Experimental setup and the scanning electron microscope image of the cross section of a PCF



180 G 5|

# ot 3T’

R G BOCL IR . HOCET g6 B 2 OB LR R
PR A R BOOE R B TR
FOBT AL BECLT i 1815 G EF AL e 2 A B {RLG

(€))

LB B ) doe e AL SR o Xt SCRIR P P 4138 119
R 250 nm HREOEHT MBS —BC

Max: 7.037 X 10"
X107

(b)

Min: 7.244 X 1077

= N W e Ot

5 (2)PCF %t 19 260 nm iR -, (b) 15 ELAS L) PCF JeAbisids oy 1
Fig.5 (a) Photograph of the far-field mode of PCF output at 260 nm,

(b)field of the fundamental mode of numerical simulation of the PCF

4 45 B

BT T A GET TR SRR L K R 45
R A R EE AU P B — A Rl A S bR TE TR ZE 4
A J2 B UMY 28 AL A A8 e T LB R EF
HAZ A 8 AN DL T A AOLEE . BLg
HEEW Y A=2.9 pm.d<1.25 ym I 6T fiEOL
EFAEPAC KT 200 non JE LA 23385 AR A5 . R
260 nm Y CEPEOE SLRINR T — AR/ (5 25 H e T
A CEF B R R FLEF S BAR 2R 4. 54 pom AR
HFEH 0. 043 dB/ em. A B R XA T F KL
CFSCHE AR . RRRTY Y 55 AMEOE SO T R A
JCET ALl A R R v R T R Y S MO B AL i S
N

& % X Wk

1 N. Yamamoto, L. Tao, A. Yalin & al.. Singlemode delivery of
250 nm light using a large mode area photonic crystal fiber [J]. Opt.
Express, 2009, 17(19): 16933~16940

2 P. Russell. Photonic crystal fibers [J]. Science, 2003, 299 (5605):
358~362

3 T. A. Birks, J. C. Knight, P. S. J. Russell. Endlessly single-mode
photonic crystal fiber [J]. Opz. Lett. , 1997, 22(13): 961~963

4J. C. Knight, T. A. Birks, P. S. J. Russell & al.. Properties of
photonic crystal fiber and the effective index model [J]. J. Opr. Soc.
Am. A, 1998, 15(3) . 748~752

5R. J. Bartula, J. W. Walewski, S. T. Sanders. Generation of

ultraviolet broadband light in a single-mode fiber [J]. Appl. Phys. B,
2006, 84(3): 395~400

6 T. Birks, D. Mogilevtsev, J. Knight & al.. The analogy between
photonic crystal fibres and step index fibres [CJ. in Optical Fiber
Communication Conference and the International Conference on
Integrated Optics and Optical Fiber Communication (OFC /100C),
1999, 4. 114~116

7 F. Brechet, J. Marcou, D. Pagnoux e al.. Complete analysis of the
characteristics of propagation into photonic crystal fibers by the finite
element method [J]. Opt. Fiber Tech. , 2000, 6(2): 181~191

8Y. Li, Y. Yao, M. Hue al.. Analysis of the fundamental space-filling
mode of photonic crystal fibres; a symmetry point of view [J]. J. Opt.
A-Pure Appl. Opt. , 2008, 10(7); 075302

9 Liu Huagang, Hu Minglie, Liu Bowen e al.. High power ultraviolet
laser source based on photonic crystal fiber femtosecond laser system
[I]. Chinese J . Lasers, 2009, 36(11) . 2812~2816
XIAERN . SABIF, XIHSC 45, B TFORT iAot L RO R AR /Y &
HFEIMEOEIR [J]. Bk, 2009, 36(11): 2812~2816

10 W. Leung, M. Kulkarni, D. Krajnovich ez al.. Effect of intense and
prolonged 248 nm pulsed-laser irradiation on the properties of
ultraviolet-grade fused silica [J]. Appl. Phys. Lett., 1991, 58(6).
551~553

11 R. Taylor, K. Leopold, R. Brimacombe & al.. Dependence of the
damage and transmission properties of fused silica fibers on the excimer
laser wavelength [J]. Appl. Opt. . 1988, 27(15); 3124~3134

12 Xu Shixiang, Li Xishan, Zhang Guoxuan. The XeCl excimer laser
induced damage properties of the UV silica fiber [J]. Chinese J .
Lasers , 1994, A21(8): 645~648
iR, e, SKEE. M IR XeCl W5 FROLRA IR
FRMERSEBROEST (1. Bk, 1994, A21(8): 645~648

13 R. Schenker, P. Schermerhorn, W. Oldham. Deep-ultraviolet damage
to fused silica [J1. J. Vac. Sci. & Technol. B, 1994, 12 (6).
3275~3279



