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Analysis of the Propagation of Light in Fiber Media

ZHANG Xiang-dong, WANG Xiao-fang
(Shanghai Institute o f Optics and Fine Mechanics, The Chinese Academy of Sciences, Shanghai 201800, China)

Abstract In this paper, it is analyzed the propagation of a Gaussian beam in fiber media with ray tracing under the

paraxial approximation. Using different refractive index distributions, the phenomena of plasma waveguide and the

application of a ring-shaped beam in the manipulation of particles are discussed, separately.
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Fig. 1 Ray tracing of a Gaussian beam in a hollow fiber with a step-like refractive index distribution (a) and

the intensity distribution at the exit (b)
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Fig. 2 Ray tracing of a Gaussian beam in plasma waveguide with a modeled refractive index distribution (a) and

the intensity distribution at the exit (b)
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Fig. 3 Ray tracing of a Gaussian beam in ionized gas with a modeled refractive index distribution (&) and

the intensity distribution at the exit (b)

SHOEAAE UK P LB I, % FE RO
PR IR E BT o TR0 (B 7/ 2B
THRAERNLE 0 T8 B Y 2 ] 1 T
e URKITIHT S ABBIE 57 > 0. % 1B A4E S BRI L
o PRI AR RN R MR O (L
TR AR R

o —pr (r<lr)
77—{771 —pr (o <<r<{n) (&
1 (7’>7’2)

TEV PTG RIS B A 0 = 0.99, 9 =
1.0l =—1.6X10“ pm™?, g, = 0.003,7, =11

pm, v, =50 pm, &l 3 BIGTEH B P E R
2R T Ak B DA B A H o T AR ER A . A
BT DU BIDC R AR S8 T P A 1 i TR e g s £
BRI 7 = ro B S , DT LA Hh o 1 ) O 5 2
PLIRAIR A
3.3 INREEBRBITE

UEARSR RO R Pl Ko Fiktr
BYES T MNP ORE N E ML
H B TEMo FREH L B DL ZE /R e % R
T A FECRL TR A AE H AR AU BHOR BN R B
T B R B iR 2 —, TRz O
=PRI —F hvE . B 3.1 ATx eSS



32 el &5

M i 30 &

DT PRI T RIS TSR BT R R T
250 ORI = 3T BT % AT Bl A — R e R
ERAE L L%  focJa TR S R B N
RIFRIRIETR . (ERX AT ST RO A . S A P
LSRR 25 AT RRAR 7 OBET 4t i B9
JE5 .

M 3.2 TR S B TR A R TR R 2
H TP R A7 A DR AR e rp & 4
%% BT I oA R S er

Normalized intensity

JCEFRISMEN 100 pm, [ 4 ZEBEIRAEIK
JEAE_IRYT S H I A (K CET o BT LR A ) g
HIOEER M . 2OETESER (<11 pm) HERER L
RIMA)ZE (11 pm< r <50 pm) B M2 A2 1
HCR B LS EAR T, MAROLLRIL RIS SR
S MHE TR REMROER . I H isB R AR
ST FDEE TR B B AT A /R4 BDOE
kit . A A (b) F 7 e HOLBE R R HR 7
RERAE PRI . IXAERIERE SR BEA T ot
BEX R APk T2 A R

0.81 r
0.6 I
0.47 r
0.2 r

0.07 i

-40 -20 0 20 40
Radius/um

B4 RO R AT B LA LT o £ H i AR T8 A Ced RIS HF) S5 ) AR XOT 558 BE 204 (b)

Fig. 4 Ray tracing of a Gaussian beam in a fiber with an improved refractive index distribution (a) and

the intensity distribution at the exit (b)
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